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ABSTRACT
Background Most e-cigarette liquids contain ﬂavour
chemicals. Flavour chemicals certiﬁed as safe for
ingestion by the Flavor Extracts Manufacturers
Association may not be safe for use in e-cigarettes.
This study identiﬁed and measured ﬂavour chemicals in
30 e-cigarette ﬂuids.
Methods Two brands of single-use e-cigarettes were
selected and their ﬂuids in multiple ﬂavour types
analysed by gas chromatography/mass spectrometry. For
the same ﬂavour types, and for selected confectionary
ﬂavours (eg, bubble gum and cotton candy), also
analysed were convenience samples of e-cigarette ﬂuids
in reﬁll bottles from local ‘vape’ shops and online
retailers.
Results In many liquids, total ﬂavour chemicals were
found to be in the ∼1–4% range (10–40 mg/mL);
labelled levels of nicotine were in the range of 0.6–
2.4% (6 to 24 mg/mL). A signiﬁcant number of the
ﬂavour chemicals were aldehydes, a compound class
recognised as ‘primary irritants’ of mucosal tissue of the
respiratory tract. Many of the products contained the
same ﬂavour chemicals: vanillin and/or ethyl vanillin was
found in 17 of the liquids as one of the top three
ﬂavour chemicals, and/or at ≥0.5 mg/mL.
Conclusions The concentrations of some ﬂavour
chemicals in e-cigarette ﬂuids are sufﬁciently high for
inhalation exposure by vaping to be of toxicological
concern. Regulatory limits should be contemplated for
levels of some of the more worrisome chemicals as well
as for total ﬂavour chemical levels. Ingredient labeling
should also be required.

INTRODUCTION
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Use of electronic cigarettes (aka e-cigarettes, electronic nicotine delivery systems and ENDS) is
expanding rapidly, with global sales estimated at US
$1.5 billion in 2012 and US$3.5 billion in 2013;
sales for 2014 were projected to be US$7 billion.1
Adoption of e-cigarettes has far out-paced our
understanding of their implications for health,
including the initial composition of the e-cigarette
ﬂuids as well as presence of harmful by-products
formed during ‘vaping’.2 In April, US Food and
Drug Administration issued a report in which it
deemed that it has regulatory authority over
e-cigarettes.3 No speciﬁc regulations were yet proposed, except that sales to those under 18 should
be prohibited; ﬁnal action is slated for June 2015.
The use of ﬂavourings in e-cigarette ﬂuids has
become a central focus for those marketing
e-cigarettes4 and for those demanding regulatory
control, including 29 Attorneys General.5 Centers
for Disease Control and Prevention (CDC) reports
that the percentage of high school students who
acknowledged ever using an e-cigarette doubled

from 4.7% in 2011 to 10% in 2012.6 Supporters
of regulation note that cigarettes with ‘characterising ﬂavours’ (other than with menthol) were
banned in 20097 due to evidence that they were
attracting youth to smoking. A recent report8 states
that an astonishing 7764 unique ﬂavour names
were available online in January 2014, with 242
new ﬂavours being added per month, and sales
occurring under 466 brands. For the 7764 ﬂavour
names, only a small number relate to ‘tobacco’; the
vast majority are confectionary in nature, for
example, chocolate raspberry, cherry cheesecake,
cotton candy, vanilla, grape, apple, coffee, bubble
gum, etc. The NJOY brand had avoided explicitly
labelled confectionary ﬂavour names, but due to
rapidly losing market share, it was recently
reported to have plans to offer products in ‘butter
crumble’ and ‘black and blue berry’.4
Some manufacturers of e-cigarette ﬂuids have
cited that the ingredients, including the ﬂavour chemicals used, are all ‘food grade’, and/or ‘generally
recognised as safe’ (GRAS). However, GRAS certiﬁcation by the Flavor Extracts Manufacturers
Association (FEMA) pertains only to ingestion, not
inhalation. FEMA currently states9
The [FEMA] Expert Panel does not evaluate ﬂavor
ingredients for use in tobacco products including
e-cigarettes or other products that are not human
food, or products that result in exposures other
than ingestion.

and
E-cigarette manufacturers should not represent or
suggest that the ﬂavor ingredients used in their
products are safe because they have FEMA
GRAS™ status for use in food because such statements are false and misleading.

While it is likely that virtually all ﬂavour ingredients that are popular in confectionary and food
products have been included in multiple e-cigarette
products, very little has been published on the
levels of ﬂavour chemicals in e-cigarette ﬂuids.
Farsalinos et al10 analysed e-cigarette reﬁll ﬂuids
from seven countries for diacetyl (aka butanedione,
often described as giving a buttery ﬂavour), and
acetyl propionyl (aka pentane-2,3-dione, often
described as giving a caramel or buttery ﬂavour).
Both compounds were reported to be found in
74% of the samples tested, and the authors concluded that 47% of the diacetyl-containing samples
and 42% of the acetyl propionyl-containing
samples could lead to exposures higher than
NIOSH safety limits. Bahl et al11 examined 41
e-cigarette reﬁll ﬂuids for cytotoxicity to human
pulmonary ﬁbroblasts, human embryonic stem cells
and mouse neural stem cells, and concluded that

1 doi:10.1136/tobaccocontrol-2014-052175
Tierney PA, et al. Tob Control 2015;0:1–6.
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Rank by total
flavour level

Flavour name
(number for flavour)
Brand

Refill bottle or
disposable cartridge

Labelled nicotine
(mg/mL)

Total for flavour
chemicals determined
(mg/mL)

‘Double Dark Chocolate’
(1 of 2 Chocolate/Cocoa)
Zeus E-Juice

Refill bottle

12

43.0

2

‘Cotton Candy’
(1 of 2 Cotton Candy)
Mt Baker Vapor
‘Wild Cherry’
(1 of 3 Cherry)
Mt Baker Vapor

Refill bottle

12

31.4

Refill bottle

12

29.7

Refill bottle

12

28.5

Refill bottle

12

27.8

Refill bottle

12

23.8

Disposable cartridge

18

21.5

Refill bottle

12

18.8

Refill bottle

6

18.4

Refill bottle

6

16.8

Refill bottle

24

13.4

3

4

5

Tierney PA, et al. Tob Control 2015;0:1–6. doi:10.1136/tobaccocontrol-2014-052175

6

7

8

9

10

11

‘555 Menthol’
(1 of 4 Menthol)
Mt Baker Vapor
‘Caught’n Pick’n Kid’
(2 of 2 Cotton Candy)
Rose City Vapors
‘Bubble Gum’
(1 of 2 Bubble Gum)
Mt Baker Vapor

‘Menthol’
(2 of 4 Menthol)
NJOY
‘French Vanilla’
(1 of 3 Vanilla)
Mt Baker Vapor
Cafe Mocha
(1 of 3 Coffee)
Halo
‘Menthol Ice’
(3 of 4 Menthol)
Halo
‘Grape’
(1 of 2 Grape)
Taste E-Liquid

Individual flavour
chemicals

CAS Registry
number

Class

33.0
4.7
3.5
1.3
27.1
3.8
0.5
21.2
2.8
1.1
0.7
0.5
0.5
0.5
21.6
5.2
1.2
23.4
4.0
0.4
11.1
7.1
1.9
1.1
0.9
0.8
0.5
19.7
0.9
0.6
8.4
6.1
4.1
10.9
5.4
1.0
0.7
16.5
0.2
0.1
6.2
3.5
1.3
1.0
0.7

Vanillin
Maltol
Ethyl maltol
Ethyl vanillin
Ethyl maltol
Ethyl vanillin
Vanillin
Benzaldehyde
p-Tolualdehyde
Benzyl alcohol
Limonene
Ethyl butyrate
Benzyl acetate
γ-Undecalactone
Menthol
Vanillin
Maltol
Ethyl maltol
Ethyl vanillin
Vanillin
Ethyl butyrate
Ethyl acetate
Eugenol
Limonene
2-Methylbutyl acetate
Cinnamaldehyde
Ethyl hexanoate
Menthol
Menthone
Neomenthol
Ethyl vanillin
Vanillin
Maltol
Vanillin
Ethyl vanillin
Ethyl maltol
Piperonal
Menthol
Carvone
Vanillin
Maltol
Ethyl acetate
Ethyl maltol
Methyl anthranilate
Ethyl isovalerate

121-33-5
118-71-8
4940-11-8
121-32-4
4940-11-8
121-32-4
121-33-5
100-52-7
14-87-0
100-51-6
138-86-3*
105-54-4
140-11-4
104-67-6
2216-51-5*
121-33-5
118-71-8
4940-11-8
121-32-4
121-33-5
105-54-4
141-78-6
97-53-0
138-86-3
624-41-9
104-55-2
6378-65-0
2216-51-5*
14073 -97-3*
4919-01-0
121-32-4
121-33-5
118-71-8
121-33-5
121-32-4
4940-11-8
120-57-0
2216-51-5*
6485-40-1*
121-33-5
118-71-8
141-78-6
4940-11-8
134-20-3
108-64-5

Aldehyde
Alcohol
Alcohol
Aldehyde
Alcohol
Aldehyde
Aldehyde
Aldehyde
Aldehyde
Alcohol
Monoterpene
Ester
Ester
Ketone
Alcohol
Aldehyde
Alcohol
Alcohol
Aldehyde
Aldehyde
Ester
Ester
Alcohol
Monoterpene
Ester
Aldehyde
Ester
Alcohol
Ketone
Alcohol
Aldehyde
Aldehyde
Alcohol
Aldehyde
Aldehyde
Alcohol
Aldehyde
Alcohol
Ketone
Aldehyde
Alcohol
Ester
Alcohol
Ester
Ester
Continued
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Table 1 Concentrations of flavour chemicals measured at ≥0.5 mg/mL and/or for top three flavour chemicals in 30 e-cigarette products including e-cigarettes with disposable cartridges (NJOY and
BLU) and refill bottles (six brands)

Rank by total
flavour level

Flavour name
(number for flavour)
Brand

Refill bottle or
disposable cartridge

Labelled nicotine
(mg/mL)

Total for flavour
chemicals determined
(mg/mL)

‘Green Apple’
(1 of 2 Apple)
Mt Baker Vapor

Refill bottle

12

12.2

13

‘Longhorn’
(1 of 7 ‘Tobacco’)
Halo
‘555’
(2 of 7 ‘Tobacco’)
Mt Baker Vapor
‘Grape’
(2 of 2 Grape)
Mt Baker Vapor
‘Vanilla’
(2 of 3 Vanilla)
Rose City Vapors
‘Bubblegum’
(2 of 2 Bubble Gum)
Viquid

Refill bottle

6

10.4

Refill bottle

12

9.3

Refill bottle

12

9.0

Refill bottle

12

7.5

Refill bottle

12

7.5

Disposable cartridge

22†

7.1

Disposable cartridge

22†

6.7

Refill bottle

12

6.6

Refill bottle

24

5.7

Disposable cartridge

22†

4.7

Refill bottle

6

4.3

Refill bottle

6

3.7

Refill bottle

12

2.6

14

15

16

17

18

19

20

21

22

23

24

25

‘Magnificent Menthol’
(4 of 4 Menthol)
BLU
‘Java Jolt’
(2 of 3 Coffee)
BLU
‘First Step Tobacco’
(3 of 7 ‘Tobacco’)
Rose City Vapors
‘Granny Smith Apple’
(2 of 2 Apple)
Taste E-Liquid
‘Vivid Vanilla’
(3 of 3 Vanilla)
BLU
‘Cherry’
(2 of 3 Cherry)
Taste E-Liquid
‘Belgium Cocoa’
(2 of 2 Chocolate/Cocoa)
Halo
‘Coffee’
(3 of 3 Coffee)
Mt Baker Vapor

Individual flavour
chemicals

CAS Registry
number

Class

4.5
4.3
1.7
0.8
0.7
8.4
1.6
0.2
7.1
1.7
0.3
7.2
1.3
0.6
4.9
1.7
0.3
2.9
1.7
1.0
0.6
5.7
0.6
0.3
4.7
1.5
0.3
5.0
1.1
0.2
2.5
0.8
0.7
2.6
1.5
0.3
2.7
0.9
0.6
2.3
0.8
0.6
2.3
0.3
NA

(E)-2-Hexen-1-ol
(3Z)-3-Hexen-1-ol
Hexyl acetate
Ethyl acetate
Ethyl butyrate
Benzyl alcohol
Vanillin
Ethyl acetate
Vanillin
Maltol
Ethyl vanillin
Ethyl acetate
Methyl anthranilate
Ethyl butyrate
Ethyl vanillin
Ethyl maltol
Ethyl butyrate
Limonene
Ethyl butyrate
Benzaldehyde
2-Methylbutyl acetate
Menthol
Menthone
Ethyl maltol
Maltol
Ethyl maltol
Ethyl vanillin
Vanillin
Maltol
Ethyl vanillin
Hexyl acetate
Ethyl acetate
2-Methylbutyl acetate
Ethyl vanillin
Vanillin
Benzyl alcohol
Ethyl maltol
Benzaldehyde PG acetal
Benzaldehyde
Vanillin
Maltol
2356-Tetramethylpyrazine
Benzyl alcohol
Vanillin
Unknown minor constituents

928-95-0
928-96-1
142-92-7
141-78-6
105-54-4
100-51-6
121-33-5
141-78-6
121-33-5
118-71-8
121-32-4
141-78-6
134-20-3
105-54-4
121-32-4
4940-11-8
105-54-4
138-86-3
105-54-4
100-52-7
624-41-9
2216-51-5*
14 073 -97-3*
4940-11-8
118-71-8
4940-11-8
121-32-4
121-33-5
118-71-8
121-32-4
142-92-7
141-78-6
624-41-9
121-32-4
121-33-5
100-51-6
4940-11-8
2568-25-4
100-52-7
121-33-5
118-71-8
1124-11-4
100-51-6
121-33-5
NA

Alcohol
Alcohol
Ester
Ester
Ester
Alcohol
Aldehyde
Ester
Aldehyde
Alcohol
Aldehyde
Ester
Ester
Ester
Aldehyde
Alcohol
Ester
Monoterpene
ester
Aldehyde
Ester
Alcohol
Ketone
Alcohol
Alcohol
Alcohol
Aldehyde
Aldehyde
Alcohol
Aldehyde
Ester
Ester
Ester
Aldehyde
Aldehyde
Alcohol
Alcohol
Acetal
Aldehyde
Aldehyde
Alcohol
Pyrazine
Alcohol
Aldehyde
Unknown
Continued
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3
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Unknown

when present, the cytotoxicity was related to the ﬂavour chemicals, especially for cinnamon-ﬂavoured reﬁll ﬂuids. A recent
opinion piece in JAMA12 states
Research is needed to characterize both the presence of toxic chemicals in ENDS ﬂavorings and the potential adverse respiratory
effects of exposure to e-liquids, especially ﬂavorings.

Hutzler et al13 analysed 28 e-cigarette liquids from seven
manufacturers by gas chromatography/mass spectrometry (GC/
MS) and used comparisons with known compound-speciﬁc MS
patterns to tentatively (and qualitatively) identify the presence
of 141 ﬂavour chemicals in one or more of the products.
Vanillin, ethyl maltol, ethyl vanillin and menthol were the four
most frequently found ﬂavour chemicals, reported to be present
in 79%, 57%, 50% and 43% of the 28 samples, respectively.
However, since authentic standards were not used, actual concentrations could not be deduced. As follow-up to Bahl et al,11
Behar et al14 15 examined cytotoxicity and measured levels of
cinnamaldehyde, 4-methoxycinnamaldehyde and vanillin for 10
‘cinnamon’ ﬂavoured reﬁll ﬂuids. For the three compounds, the
highest concentrations were ∼40, 3 and 8 mg/mL, respectively
(∼4%, 0.3% and 0.8% by weight or volume).
Product labels rarely provide ingredient information beyond
the level of nicotine, and the inclusion of propylene glycol and/
or glycerol. To provide additionally needed information, we
describe determinations of the levels of ﬂavour chemicals in the
ﬂuids of a convenience sample of disposable e-cigarettes and
reﬁll bottles over a range of ﬂavour types.

Unknown minor constituents
NA

NA

Alcohol
Aldehyde
Unknown
Alcohol
Aldehyde
Aldehyde
Alcohol
Ketone
Ester
Alcohol
Unknown
Ethyl maltol
Vanillin
Unknown minor constituents
Benzyl alcohol
Piperonal
Vanillin
Benzyl alcohol
β-Damascone
Ethyl butyrate
Benzyl alcohol
Unknown minor constituents
2.1
0.1
NA
0.6
0.3
0.3
0.8
0.2
0.1
0.1
NA

4940-11-8
121-33-5
NA
100-51-6
120-57-0
121-33-5
100-51-6
23726 -91-2
105-54-4
100-51-6
NA

Individual flavour
chemicals

low
30

29

28

Labelled Levels for Nicotine Given.
*
Chirality of analytes not determined here. Most were probably L form.
†Based on labelled value for ‘mg nicotine per cartridge’ and fluid volume estimated here.
‡Measured here.
CAS, Chemical Abstracts Service; NA, not applicable; PG, propylene glycol.

18
Disposable cartridge

∼0.1
22†
Disposable cartridge

1.2
6
Refill bottle

1.2
24‡
Disposable cartridge
27

‘True Tobacco’
(4 of 7 ‘Tobacco’)
Taste E-Liquid
‘Cherry Crush’
(3 of 3 Cherry)
BLU
‘Torque 56’
(5 of 7 ‘Tobacco’)
Halo
‘Classic Tobacco’
(6 of 7 ‘Tobacco’)
BLU
‘Traditional’
(7 of 7 ‘Tobacco’)
NJOY

Refill bottle

6

2.2

METHODS

26

Flavour name
(number for flavour)
Brand
Rank by total
flavour level

Table 1 Continued

Refill bottle or
disposable cartridge

Labelled nicotine
(mg/mL)

Total for flavour
chemicals determined
(mg/mL)

(mg/mL)

CAS Registry
number

Class

Brief report

We assumed that meaningful conclusions could be obtained by
analysing 30 products. The e-cigarette ﬂuids examined were
selected from a vast and rapidly changing array of products.
BLU and NJOY, two brands of disposable-cartridge e-cigarettes,
were purchased in ﬁve ﬂavours: tobacco, menthol, vanilla,
cherry and coffee. Also purchased in the same ﬂavours (from
online retailers and local ‘vape’ shops in Portland, Oregon) were
reﬁll bottles for tank systems. Reﬁll bottles in ﬁve other confectionary ﬂavours (chocolate/cocoa, grape, apple, cotton candy
and bubble gum) were also purchased. After dilution with
methanol, the ﬂuids were analysed by GC/MS. Using internal
standard-based calibration procedures similar to those described
elsewhere,16 analyses were performed using an Agilent (Santa
Clara, California, USA) 7693 autosampler, Agilent 7890A GC
and Agilent 5975C MS. The GC column type was Agilent
DB-5MS UI, of 30 m length, 0.25 mm id and 0.25 mm ﬁlm
thickness. For each replicate sample, ∼50 mg of each ﬂuid was
dissolved in 1 mL of methanol. One microlitre of the methanol
solution was then injected on the GC with a 25:1 split. The GC
temperature programme for all analyses was: 35°C hold for
5 min; 10°C/min to 300°C; then hold for 3.5 min at 300°C. No
analyses of aerosols generated from the ﬂuids were carried out.
Qualitative analyses of the 30 e-cigarette ﬂuids were ﬁrst carried
out here using the NIST 14 MS library,17 and the results were compared with data previously obtained for ﬂavoured tobacco products.16 Quantitative analyses of the 30 ﬂuids were then
undertaken, using authentic standards, for a speciﬁc list of compounds, which formed the ‘target analyte list’. If reported here, the
presence of each target analyte was conﬁrmed by matching GC
retention times and MS patterns with results obtained with the
authentic standards; the level was determined by comparison with
calibration standard runs. The target analyte list included the
70 compounds listed in Brown et al16 plus 20 others, namely aromadendrene, 1,4-cineol, trans-cinnamaldehyde, citronellal,
4 Tierney PA, et al. Tob Control 2015;0:1–6. doi:10.1136/tobaccocontrol-2014-052175
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Assuming respiration at 0.83 m3/h (20 m3/day), these values give
recommended work-place exposure limits of 60 and 67 mg/day,
respectively. For e-cigarette liquid consumption rates, ∼5 mL/day
is commonly self-reported in online ‘vaping’ forums. In our data,
the brand with rank 3 in total ﬂavour chemicals contained benzaldehyde at 21 mg/mL; the rank 1 brand contained vanillin
(4-hydroxy-3-methoxybenzaldehyde) at 33 mg/mL; 5 mL/day
then suggests possible inhalation rates of ∼105 and ∼165 mg/day,
respectively, twice the recommended limits. Although the group of
ﬂuids analysed here represents only a small sample of the available
products, the data suggest that a small number of ﬂavour chemicals
are particularly popular among manufacturers: for example, vanillin and ethyl vanillin, maltol and ethyl maltol, benzaldehyde and
benzyl alcohol, and ethyl butyrate and ethyl acetate. Regulatory
actions that should be considered include requiring ingredient
identiﬁcation, limiting levels of some individual ﬂavor chemicals,
and limiting total levels of ﬂavor chemicals.

What this paper adds
Figure 1 Bar plot of number of e-cigarette ﬂuids out of 30 with total
determined ﬂavour chemical levels in ﬁve concentration ranges.
citronellyl propionate, coumarin, decanal, ethyl acetate, ethyl hexanoate, fenchol, limonene oxide, trans-linalyl propionate, maltol,
30 -methylacetophenone, neomenthol, 2-nonanone, pentyl propionate, pulegone, γ-terpineol and 2,3,5,6-tetramethylpyrazine. The
vicinal diketone compounds diacetyl and 2,3-pentanedione were
not in the target analyte list.

RESULTS
Total ﬂavour chemicals were greater than 1% by weight in 13 of
the liquids analysed (table 1). Concentration values in mg/mL are
nearly equivalent to values with units of mg/g; 10 mg/mL corresponds to ∼1% by weight. Six of the 24 compounds in table 1
are aldehydes, a compound class recognised toxicologically to be
‘primary irritants’ of the mucosa of the respiratory tract.18 For
the ‘tobacco’ ﬂavoured ﬂuids, none of the ﬂavour chemicals
reported are obtainable at the levels found by adding a tobacco
extract to the e-cigarette ﬂuid; while extracts of tobacco may be
used in some ‘tobacco’ ﬂavoured ﬂuids, a majority of the
‘tobacco’ ﬂavoured products were found to contain confectionary ﬂavour chemicals. Figure 1 provides a bar plot for numbers
of ﬂuids versus per cent by weight for the 30 e-cigarette liquids.
Thirteen of the liquids (43%) contained total determined ﬂavour
chemical levels greater than 1% by weight. Seven of the liquids
(23%) contained levels greater than 2% by weight. Two of the
liquids (7%) contained levels greater than 3% by weight.

LIMITATIONS
The array of e-cigarette products is vast and growing daily. As
such, this study was unable to provide a comprehensive overview of the levels of ﬂavour chemicals in such products currently on the market. Nevertheless, the results obtained are
likely to be similar to what a broad survey would have revealed,
and in any case strongly suggest that very high levels of some
ﬂavour chemicals are undoubtedly present in a great number of
the thousands of products currently available.

DISCUSSION
Recommended 8 h occupational exposure limits by inhalation for
benzaldehyde and vanillin are ∼9 and 10 mg/m3, respectively.19
Tierney PA, et al. Tob Control 2015;0:1–6. doi:10.1136/tobaccocontrol-2014-052175 5

▸ Flavour chemicals are present in almost all e-cigarette ﬂuids
currently on the market in the USA and globally. Concerns
are rising among public health professionals that ﬂavoured
e-cigarette products may make e-cigarette use attractive to
youth. Second, high doses of some ﬂavour chemicals may be
safe when ingested, but quite unsafe when inhaled. Third,
toxic degradation products may be produced by reaction of
the ﬂavour chemicals at the high temperatures present
during e-cigarette use (aka ‘vaping’).
▸ Flavoured e-cigarette products do not typically list the levels
of speciﬁc ﬂavour chemicals present, and most do not
identify the major ﬂavour chemicals present.
▸ The analyses of 30 products on the US market revealed that
13 were more than 1% by weight ﬂavour chemicals.
Chemicals identiﬁed included aldehydes (eg, benzaldehyde
and vanillin) which could cause respiratory irritation.
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Abstract
Oxidative stress and inflammatory response are the key events in the pathogenesis of chronic airway diseases. The consumption of
electronic cigarettes (ecigs) with a variety of eliquids/ejuices is alarmingly increasing without the unrealized potential harmful
health effects. We hypothesized that electronic nicotine delivery systems (ENDS)/ecigs pose health concerns due to oxidative
toxicity and inflammatory response in lung cells exposed to their aerosols. The aerosols produced by vaporizing ENDS eliquids
exhibit oxidant reactivity suggesting oxidants or reactive oxygen species (OX/ROS) may be inhaled directly into the lung during a
“vaping” session. These OX/ROS are generated through activation of the heating element which is affected by heating element
status (new versus used), and occurs during the process of eliquid vaporization. Unvaporized eliquids were oxidative in a manner
dependent on flavor additives, while flavors containing sweet or fruit flavors were stronger oxidizers than tobacco flavors. In light of
OX/ROS generated in ENDS eliquids and aerosols, the effects of ENDS aerosols on tissues and cells of the lung were measured.
Exposure of human airway epithelial cells (H292) in an airliquid interface to ENDS aerosols from a popular device resulted in
increased secretion of inflammatory cytokines, such as IL6 and IL8. Furthermore, human lung fibroblasts exhibited stress and
morphological change in response to treatment with ENDS/eliquids. These cells also secrete increased IL8 in response to a
cinnamon flavored eliquid and are susceptible to loss of cell viability by ENDS eliquids. Finally, exposure of wild type C57BL/6J
mice to aerosols produced from a popular ecig increase proinflammatory cytokines and diminished lung glutathione levels which
are critical in maintaining cellular redox balance. Thus, exposure to ecig aerosols/juices incurs measurable oxidative and
inflammatory responses in lung cells and tissues that could lead to unrealized health consequences.
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Introduction
The consumption of electronic nicotine delivery systems (ENDS) and electronic cigarettes (ecigs) is rising and currently scientific
information necessary to inform the FDA and clinicians of potential health risks is lacking. Studies involving the effects of ENDS/e
cig liquids and aerosols on animal cells and tissues, in particular those of the lung, are lacking and the longterm outcome of
chronic ENDS use is difficult to predict. Oxidative toxicity and inflammation are associated with increased risk of lung diseases
caused by conventional tobacco products is well established [1]. However, there is no clear indication that inhaling aerosols from
ENDS/ecigs (as a cessation device) will allow a healthy outcome for users and furthermore, the manufactures that produce ENDS
globally are not liable to disclose the materials and chemicals employed in their fabrication.
Two independent studies have reported that certain flavored eliquids exhibit differential in vitro cytotoxicity when applied directly to
various cells independent of nicotine, suggesting potential toxicities are associated with flavor additives [2,3]. Other toxic chemicals
including carcinogens which are not typically found in eliquids may be released or generated from ENDS/ecigs and have been
detected at low levels in various ENDS aerosols [4–6]. Some of these toxicants may emanate from heated structural materials
while drawing air through an ENDS device, but are also proposed to form during the vaporization process [7,8]. Specific
particulates, heavy metals, and toxic carbonyls in ENDS/ecig aerosols have recently been measured in ecigs aerosols as well
[5,7,9,10].
Despite limited evidence that ENDS/ecigs pose a danger, there is debate as to whether meaningful comparisons exist between the
health risks of those exposed to tobacco smoke and those exposed to aerosols generated by ENDS devices [11]. Many of the
secondary compounds (polyaromatic hydrocarbons, PAHs, aldehydes, and carbonyls) identified in ENDS aerosols and replacement
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liquids (eliquids) are considered low level, especially in comparison to levels measured in environmental tobacco/cigarette smoke
[5–7,12,13]. Furthermore, the levels of toxic compounds identified in ENDS aerosols that primary users would be exposed to in a
“vaping” session are also not expected to approach established threshold limit values for what is considered a health risk for by
standard exposure to these compounds in cigarette smoke (passive smoking/second hand smoke) [14]. However, oxidants/reactive
oxygen species (OX/ROS) found in cigarette smoke and generated from tars are major contributors in mediating an inflammatory
state, which have been implicated in the pathogenesis of diseases, such as chronic obstructive pulmonary disease (COPD) and
lung cancer [15]. The presence or generation of OX/ROS associated with ENDS devices and eliquids has yet to be evaluated and
may pose a health risk that is underappreciated.
There are approximately 1015 free radicals in a puff of conventional cigarette smoke in addition to heavy metals nanoparticles
which have also recently been shown in ecig aerosols to similar levels per “puff” [10,16]. Heavy metals may undergo redox cycling
and alter the oxidation state of the cell by potentiating the production of ROS [17]. It is expected that OX/ROS in aerosols of
ENDS/ecigs will have an impact on cellular oxidative stress, redox imbalance, and lung inflammation, but this is still not clear in
vitro in lung cells and in vivo in lungs. We hypothesized that electronic nicotine delivery systems (ENDS)/ecigs induce oxidative
toxicity and inflammatory response by generation of ROS and alteration in redox GSH levels in lung cells in vitro and in vivo in
mouse lung exposed to their aerosols, respectively.
We determined the source of oxidants produced from ENDS/ecigs by a modified 2'7'dichlorodihydrofluorescein diacetate (DCFH
DA) fluorescein derived dye to detect OX/ROS reactivity in ENDS/ecig aerosols and prevaporized eliquids in a cell free system.
We also evaluated cultured lung cells exposed to eliquids or aerosols for cell toxicity, inflammation, and then extended our studies
to a mouse model of ecig aerosol exposure. By exposing wildtype (C57BL/6J) mice to ecig aerosols, we examined the effect of
shortterm (3 days) exposure to ecig aerosols on aspects of lung inflammation, oxidative stress, and redox physiology by
measuring changes in glutathione levels.

Materials and Methods
Ethics statement
All experimental protocols were performed in accordance with the standards established by the United States Animal Welfare Act,
as set forth by the National Institutes of Health guidelines. The research protocol for these studies was approved by the University
of Rochester Committee on Animal Research.
Materials
Two ENDS devices were used. First, a refillable pen style ENDS (eGo Vision Spinner battery, China) and compatible clearomizer
chamber (Anyvape, China) with 2.2 ohm heating element was purchased from local retailers (Fig. 1A). The clearomizer chamber
can be easily filled with eliquid of choice allowing liquid to continuously absorb into heating element wick. Refillable eliquids (Table
1) for use with refillable ENDS were purchased from various local retailers. Second, is the Blu ecigs where the cartomizer is
manufactured to be disposable when the preloaded eliquid is exhausted. The Blu ecigs and disposable cartomizer cartridges
were purchased from local retailers (Fig. 1A).

Fig 1. Refillable ENDS and Blu ecigarettes.

(A) Refillable ENDS and Blu ecigarettes (B) Clearomizer removed, outer wick shown covering top of heating element coil
(Upper panel). Used wick removed showing darkened region that contacted heating coil (Middle panel). Heating coil wrapped
around second wick (Lower panel). (C) Activating heating element on refillable ENDS with Clearomizer removed. Less than 1
second activation (Upper panel), 2 seconds activation (Middle panel), greater than 2 second’s activation (Lower panel). (D)
Cartomizer casing removed after previous use (Upper panel). Polyfill material with partially absorbed eliquid wrapped
around the core. Outer material removed exposing inner absorbent material tightly wrapped around heating element (Middle
panel). Heating element exposed showing coil wrapped wick secured perpendicular to longer woven polymer tubing. A long
thin fiber that was wrapped around the heating coil shows points of contact with coil wire (Lower panel).
doi:10.1371/journal.pone.0116732.g001
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Table 1. ENDS eliquids their trade name, flavor, and manufacturer information obtained from local retailers used in this study.

doi:10.1371/journal.pone.0116732.t001
Cellfree ROS assay
The relative levels of OX/ROS produced from ecig vapor or smoke (Federal Trade Commission protocol) using a CSMSSM
machine (CHTechnologies Inc.) from filtered research grade cigarettes (3R4F) was determined using 2’,7’dichlorofluorescein
diacetate (H2 DCFDA) fluorogenic probe (EMD Bioscience, CA) as described previously [18,19]. In brief, aerosols generated from
ENDS/ecigs were tested for OX/ROS passing through tubing over a distance similar to that from the mouth to the bifurcation of the
human trachea (approximately 20–24 cm) [20]. For each exposure, 5 ml of dichlorofluorescein DCFHHRP solution [21,22], was
loaded into a clean glass bubbler (Prism research). A lab pump (FMI, Syosset, NY) with a flow range of 01296 ml/min was switch
activated using an FMI stroke rate controller set at 60% flow to draw a steady stream of ecig aerosols/cigarette smoke directly
through the DCFH solution. Ecig aerosols were pulsed through DCFH in the bubbler at room temperature for 4–5 seconds [23] at
30 second intervals for a total of 10 minutes. Following exposures, sample tubes were placed on ice and protected from light
sources until analysis. A spectrofluorometer (Turner Quantech fluorometer Model FM109535 from Barnstead
International/Thermolyne Corporation) was used to measure oxidized dichlorofluorescein (DCF) fluorescence at
absorbance/emission maxima of 485 nm/535 nm. Hydrogen peroxide standards between 0 and 50 μM were created from 1 M stock
and reacted at room temperature for 10 minutes with prepared DCFH solution in a total of 5 ml. These standards were then used to
calibrate fluorescence intensity units (FIU) which numerically match respective hydrogen peroxide (H2O2) concentrations. The DCF
fluorescence data are expressed as μM H2O2 equivalents referring to the concentration of the H2O2 added to the DCFH solution
[16,19,24].
Cell culture and treatments
Human bronchial airway epithelial cells (H292) and human fetal lung fibroblasts (HFL1) were obtained from American Type Culture
Collection (Manassas, VA). H292 cells were cultured in RPMI1640 supplemented with 10% FBS, 2 mM Lglutamine, 100 μg/ml
penicillin and 100 U/ml streptomycin. HFL1 cells were cultured in DMEMF12 supplemented with 10% FBS, 50 μg/ml penicillin, and
50 U/ml streptomycin. Human bronchial epithelial cells (Beas2B) were grown in DMEMF12 supplemented with 5% FBS, 15 mM
HEPES, 100 μg/ml penicillin, and 100 U/ml streptomycin. The cells were grown at 37°C in a humidified atmosphere containing 5%
CO2 and 3% O2 controlled incubator. HFL1 cells were grown to 80–90% confluence and replaced with 0.5% FBS 24 hrs prior to
treatment. HFL1 was treated with the following eliquids: Propylene glycol, Glycerin, Vape Dudes (Classic tobacco with or without
nicotine), Vape Dudes (Cinnamon roll without nicotine), Vape Dudes (Grape vape without nicotine), Ecto (American tobacco with or
without nicotine) and other eliquids (Table 1) for 24 hrs and then examined for morphological changes by phasecontrast
microscopy at 20x magnification.
Preparation of aqueous cigarette smoke extract
Research grade cigarettes 3R4F were obtained from the Kentucky Tobacco Research and Development Center at the University of
Kentucky (Lexington, KY). Cigarette smoke extract (CSE) was prepared by bubbling smoke from one cigarette into 10 ml serum
free media at a rate of one cigarette/min as described previously [25–27]. The CSE solution was then filter sterilized with a 0.45 μm
syringe filter. CSE preparation was standardized by measuring the absorbance (OD: 1.00 ± 0.05) at a wavelength of 320 nm. The
pattern of absorbance (spectrogram) observed at 320 nm showed very little variation between different preparations of CSE. CSE
was freshly prepared for each experiment and diluted with culture media supplemented with 10% FBS immediately before use. For
CSE treatments, HFL1 cells were grown to 80–90% confluence and replaced with 0.5% FBS in DMEM (supplemented with 50
μg/ml penicillin, and 50 U/ml streptomycin) 24 hrs prior to CSE treatment at 37°C in a humidified atmosphere containing 5% CO2
and 3% O2 controlled incubator.
Airliquid interface cell culture and exposure
H292 lung epithelial cells (ATCC) were grown at 37°C in a humidified atmosphere containing 5% CO2, and 3% O2 controlled
incubator to 80–90% confluence in RPMI1640 supplemented with 10% FBS, 2 mM Lglutamine, 100 U/ml penicillin, and 100
μg/ml. streptomycin. Human bronchial epithelial cells (Beas2B) were grown in DMEMF12 supplemented with 5% FBS, 15 mM
HEPES, 100 μg/ml penicillin, and 100 U/ml streptomycin. Cells were then subcultured into porous transwells (0.4 micron, Corning,
Corning NY) at a density of 200,000 cells/transwell in 6well plates. Transwell cultures were then placed into airliquid interface
exposure chamber [28–31]. Before placement into exposure chamber, cells were minimally overlaid with approximately 200 μl of
RPMI media to prevent drying. Media is continuously exchanged through the sealed chambers ports via peristaltic pump while in
contact with the porous bottom of the transwell. Using tubing connected to a lab pump (FMI, Syosset, NY). Blu ecig aerosol
(Classic tobacco flavor containing 16 mg nicotine) using a CSMSSM machine (CHTechnologies Inc.) was drawn into the chamber
every 30 seconds with a 4 second pulse [23] for different time durations 5, 10, and 15 minutes respectively. No treatment control/air
group H292 cells were maintained at 37°C in a humidified atmosphere containing 5% CO2, and 3% O2 controlled incubator for 16
hrs after Blu ecig aerosol exposure to condition media.
Cell viability and flow cytometry
HFL1 cells were cultured at 37°C, in a humidified atmosphere containing 5% CO2, and 3% O2 controlled incubator either in a 24
well plates (2.0 cm2) or 6well plates (9.6 cm2) using appropriate growth media as described earlier. When the cells were about 80–
90% confluent, fresh media was replaced with 0.5% FBS in DMEM (supplemented with 50 mg/ml penicillin, and 50 U/ml
streptomycin) with or without eliquids or CSE. Cell viability was measured after 24 hrs treatment by acridine orange/propidium
iodide (AO/PI) staining using Cellometer 2000 (Nexcelom Bioscience, Lawrence MA). Beas2B cells were trypsinized following 15
min exposure to Blu ecig vapor in airliquid interface chamber as described earlier. Following ecig aerosol exposure, cells were
washed in PBS, and analyzed on BDLSRII system. An increase in cellular fluorescence after ecig aerosol exposure was detected
using a Violet B 405 nm laser and 440/40 bandpass filter. Data was compiled on FlowJo V. 10.
Ecigarette aerosol mouse exposure
Eight weeks old C57BL/6J mice were housed in the Inhalation Core Facility at the University of Rochester before being exposed to
room air or ecig aerosol exposure which was adapted as described previously for conventional cigarettes [32,33]. Blu ecig
(Classic tobacco flavor containing 16 mg nicotine) were used to generate the aerosols by a Teague smoking machine (Model TE
10, Teague Enterprises, Woodland, CA) at a concentration of approximately 200 mg/m3 TPM. Mice received 5 h exposures per day
for 3 successive days. A new TE10 Teague machine was modified and dedicated only for ENDS/ecig aerosol exposures in vivo.
All animal protocols described in this study were approved by the University Committee on Animal Research Committee of the
University of Rochester.
Bronchoalveolar lavage
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Mice were anesthetized by an intraperitoneal injection of pentobarbital sodium (100 mg/kg; Abbott Laboratories, Abbott Park, IL)
and then sacrificed by exsanguination in two different batches one immediately after 5 hrs ecig exposure on the 3rd day and
another batch 24 hrs after last ecig exposure. The lungs were lavaged three times with 0.6 ml of saline via a cannula inserted into
the trachea. The aliquots were combined and centrifuged, and the bronchoalveolar lavage (BAL) fluid stored at 80°C for
cytokine/chemokine analysis and the cell pellet was resuspended in saline. The cells were stained with AO/PI stain and the total cell
number was counted using Cellometer 2000 (Nexcelom Bioscience, Lawrence MA). Cytospin slides (Thermo Shandon, Pittsburgh,
PA) were prepared using 50,000 cells per slide, and differential cell counts (~500 cells/slide) were performed on cytospinprepared
slides stained with DiffQuik (Siemens, DE).
Proinflammatory mediators analysis
Following 24 hrs humectant/eliquid treatment, conditioned media was collected and stored at 80°C for measuring pro
inflammatory mediators. IL8 and IL6 levels were measured by enzymelinked immunosorbent assay (ELISA) according to
manufacturer’s instructions (Life Technologies, Carlsbad, CA). Proinflammatory mediators in bronchoalveloar lavage fluid (BALF)
collected from room air and ecig aerosol exposed mice 24 hrs after the last Blu ecig exposure were measured using ELISA
according to the manufacturer’s instructions (MCP1 and IL6). Various cytokines/chemokines from BAL fluid were measured by the
Luminex Flexmap3D system (Austin, TX) using Milliplex mouse cytokine/chemokine magnetic bead panel for Luminex platform
according to manufacturer’s instructions (Billerica, MA).
Cotinine assay
Levels of cotinine in mouse plasma samples collected immediately after the 3rd day Blu ecig aerosol exposure (5 hrs) was
measured by ELISA according to manufacturer’s instructions (Abnova, Taipei, TW).
Glutathione and glutathione disulfide measurements
Total and oxidized (disulfide) glutathione levels measured in mouse lung harvested immediately after the 5 hrs Blu ecig aerosol
exposure (3rd day) as described previously [34]. In brief, the concentration of total glutathione in the supernatant of lung
homogenates was determined by comparison with the colorimetric rate of DTNB reduction by known standard concentrations of
reduced glutathione (GSH). For determining the concentration of oxidized glutathione/glutathione disulfide (GSSG), lung
homogenates were combined with 2% of 2vinylpyridine (VP) to derivatize (masking) endogenous GSH. Excess VP is neutralized
by triethanolamine so that in the subsequent reaction, glutathione reductase is able to recycle endogenous GSSG back into
underivatized GSH. GSSG levels are then indirectly measured by DTNB reduction by newly reduced GSH, which was produced
from endogenous GSSG in vitro. Results were expressed as the nmol of total glutathione and GSSG per mg protein as well as total
glutathione/GSSG ratio. All sample homogenates were prepared using RIPA buffer and underwent multiple freeze thaw cycles prior
to measuring glutathione levels.
Statistical analysis
Statistical analysis of significance was calculated using unpaired Student’s ttest. Probability of significance compared to control
was based on 2tail ttests and indicated in figure legends. The results are shown as the mean ± SD unless otherwise indicated. A
value of P < 0.05 is considered as statistically significant.

Results
ENDS/ecigarette OX/ROS generation
OX/ROS produced by ENDS/ecigs were detected by drawing the aerosols through a fluorescein derived dye (DCFH solution)
using an air flow pump (see Materials and Methods). The oxidized form of DCFH (DCF) emits green fluorescence following
excitation at 490 nm indicating OX/ROS or ROS activity. In both cell and cellfree systems, DCFH serves as a semiquantitative
indicator for presence of reactive OX/ROS and has been used previously to measure nanoparticle mediated oxidation in cell free
systems [35].
Detection for the presence of OX/ROS in Blu ecig vapor was performed using two different flavored Blu ecig cartomizers (Classic
Tobacco or Magnificent Menthol) (Fig. 1A). Each cartomizer varies in nicotine content (0 mg and 24 mg) and both were included to
assess if aerosols produced within the cartomizers give rise to major differences in DCF fluorescence intensity after they were
drawn through DCFH solution. Aerosols drawn through DCFH produced from the classic tobacco flavor cartomizer (16 mg of
nicotine) resulted in increased H2O2 μM equivalents (equivalent to DCF fluorescence intensity units) as compared to airsham
group (Fig. 2A). The levels of H2O2 μM equivalents from the menthol cartomizer aerosols were also significantly increased (Fig.
2A). Comparison of OX/ROS levels between both of the cartomizer aerosols showed that the one containing nicotine resulted in
significantly reduced levels of H2O2 μM equivalents (Fig. 2A).

Fig 2. OX/ROS in ENDS vapor. Aerosols or airsham control drawn through DCFH OX/ROS indicator solution.

(A) Blu ecigarette cartomizers; Classic tobacco or Magnificent menthol flavor ecigs. Data are shown as mean ± SD (n =
3/group).* P < 0.05, *** P < 0.001 compared to airsham control (B) eGo refillable vaporizer. Humectants; propylene glycol
and glycerin. Commercial eliquid refills; Vape Dudes Classic tobacco flavor. Data are shown as mean ± SEM (air, n = 15;
propylene glycol, n = 23; glycerin, n = 21; Vape Dudes C. tobacco 0 mg nicotine, n = 7; Vape Dudes C. tobacco 24 mg
nicotine, n = 3; Heating element, n = 9). *** P < 0.001 compared to airsham control.
doi:10.1371/journal.pone.0116732.g002
Next, we exchanged the Blu ecigs with a different type of popular refillable ENDS to test for OX/ROS reactivity in ENDS aerosol.
The eGO Vision Spinner with a 2.2 ohm “wicked” heating element and clearomizer chamber capable of holding 4.5 ml of eliquid is
noticeably larger than the Blu ecig (Fig. 1A) and produces aerosols in a similar fashion. The eliquids, sold in a plethora of flavors
11
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0116732

4/15

9/2/2015 PLOS ONE: Vapors Produced by Electronic Cigarettes and EJuices with Flavorings Induce Toxicity, Oxidative Stress, and Inflammatory Response …

are primarily comprised of humectants propylene glycol and glycerin [36]. Propylene glycol was filled into the clearomizer and
aerosols produced from the refillable ENDS elicited an increase in H2O2 μM equivalents as compared to airsham group (Fig. 2B).
Similarly, aerosols produced exclusively from glycerin also reacted with DCFH leading to significantly increased H2O2 μM
equivalent levels (Fig. 2B). Two of the commercially available eliquids (Vape Dudes and Classic tobacco flavor) were also tested
for OX/ROS reactivity using the refillable ENDS device. One of these samples contains 0 mg nicotine and the other contains 24 mg
nicotine in addition to undisclosed mixtures of propylene glycol, glycerin, and flavor additives. Both the nonnicotine and nicotine
containing commercially available eliquids produced aerosols that resulted in increased H2O2 μM equivalents levels (Fig. 2B).
These results suggest OX/ROS are emanating from the ecigs/eliquids and are associated with the aerosols that are drawn
through the DCFH indicator, and nicotine was not likely a sole contributing factor in increased OX/ROS reactivity.
Source of OX/ROS generation from ENDS/ecigarettes
It was not clear if the OX/ROS we detected were exclusive to the aerosols of the ENDS or if they might emanate from another
source within the device. We determined that there are two possible sources of OX/ROS that are generated by the refillable ENDS
device. One of the sources of OX/ROS appears to be the heating element since there is an increase in OX/ROS when the heating
element is activated without eliquid filled into the clearomizer chamber (Fig. 2B). In this case, air is drawn through the device by
the pump as the ENDS device is activated, however, there was no visible sign of aerosol being produced. From this data, we
conclude it is possible to generate OX/ROS from ENDS independent of eliquid vaporization.
OX/ROS detection in ENDS aerosols overall yielded a rather broad range of measurements for DCF fluorescence including what
we defined as “high range” values. Attaining a high range value measurement required a 1:10 dilution in pristine DCFH solution to
extrapolate their final values. High range aerosolDCF fluorescence values, including the values for OX/ROS detected in ambient
air flow from activating the heating element without eliquids, were partitioned and compiled together (Table 2).

Table 2. DCF fluorescence values obtained for refillable ENDS aerosols or ambient air alone drawn through DCFH in cellfree ROS assay.

doi:10.1371/journal.pone.0116732.t002
To validate whether or not OX/ROS reactivity emanating from the refillable ENDS device occurs either by vaporizing e
liquids/humectants, or activating the heating element without eliquids/humectants, we hypothesized that the state of the heating
element (new versus multiuse) affects the capacity for OX/ROS to be generated by the refillable ENDS. We first cleaned and
refilled the removable clearomizer chambers with 2.0 ml of either propylene glycol, glycerin, or a commercial refill eliquid (Vape
Dudes Classic tobacco, 0 mg nicotine). A new set of new replacement 2.2 ohm heating elements was obtained from a local
merchant that sells ecigs and accessories and three of the heating elements that were used a number of times in previous
experiments (over 50 times use, exact number of uses unknown) retained. For each eliquid/humectant, two repeat trials were
conducted with a preused heating element, drawing aerosols into DCFH solution in exactly the same manner and timing as for our
previous DCFH experiments. Aerosols for each eliquid/humectant drawn through DCFH indicate the presence of OX/ROS
compared to airsham control which did not result in any appreciable level of OX/ROS reactivity (Table 3, Experiment 1). Next, in
order to determine if replacing the preused heating element with a new one is able to achieve “high range” range DCF
fluorescence, the same sample of eliquid/humectant in the clearomizer from Trial 1 and Trial 2 was retained. Each DCF
fluorescence value obtained after installing the new heating element required 1:10 dilutions in DCFH solution (Table 3, Experiment
1). These results suggest that the state of heating element after activation affects the generation of OX/ROS by the refillable ENDS.
12
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Table 3. State of the refillable ENDS heating element and its influence over successive use to generate OX/ROS in a cellfree ROS assay.

doi:10.1371/journal.pone.0116732.t003
We further confirmed that the state of the heating element affects OX/ROS generation by installing a new heating element and
activating it independently of eliquids (empty clearomizer) for three trials. As the state of the heating element transitions from new
to multiused between trials, it’s generation of OX/ROS approached airsham control level of DCF fluorescence (Table 3,
Experiment 2, New, 2nd use, and 3rd use). We then hypothesized that if the vaporization process of the eliquids is also a source
of OX/ROS generation, then adding eliquid for the 4th use of the used heating element will lead to a spike in DCF fluorescence
after the aerosols are drawn through DCFH solution. Rather than filling the clearomizer with eliquid, a single drop of efluid was
absorbed into the heating element wick. The 4th use heating element trial was completed after 5 minutes (half number of puffs)
rather than the usual 10 minutes for all other trials. The resultant DCF fluorescence value required a 1:10 dilution in DCFH solution
(Table 3, Experiment 2, 4th use). Overall, these results suggest that there are at least two possible sources of OX/ROS released
from ENDS, 1) from activation of the heating element, and 2) the process of vaporizing eliquids.
ENDS “dripping” technique and OX/ROS generation
The use of a refillable clearomizer chamber for ENDS is typical for securing eliquids while consumers inhale their aerosols. An
emerging trend abandons use of the clearomizer and replaces it for an inhalation tip that does not hold efluid. The “drip tip” allow
consumers to “drip” eliquid directly onto the heating element wick in the same manner as we applied eliquid to the heating
element for the 4th use (Table 3, Experiment 2). To determine whether or not the clearomizer filled with eliquid versus dripping the
eliquid onto the heating element wick leads to high range fluorescence values (requires 1:10 dilution in DCFH solution), a preused
functioning heating element was installed into the refillable ENDS. In the first two trials, aerosols produced by eliquid filled into the
clearomizer resulted in detection of OX/ROS and the DCF fluorescence values attained did not require 1:10 dilutions (Table 3,
Experiment 3). In contrast, aerosols produced in trials 3 and 4 were carried out by “dripping” small amounts of eliquid sufficient to
absorb into the wick without any liquid placed into the clearomizer. Aerosols produced in this manner resulted in high range DCF
fluorescence values which required 1:10 dilutions in DCFH solution to attain fluorometer readings (Table 3, Experiment 3). These
results suggest that the emerging trend of “dripping” eliquids to produce ENDS aerosols delivers a larger dose of OX/ROS to
consumers.
Reactivity of commercial efluids with DCFH
A variety of locally purchased commercially available eliquids differing in nicotine content and or flavor were reacted with the DCFH
solution directly. Water and the purified humectants propylene glycol and glycerin showed no appreciable indication of reactivity
with DCFH. All of the flavored eliquids exhibited various DCFH reactivity (Table 4). When eliquid DCF fluorescence values from
Table 4 were compared by nicotine content irrespective of brand or flavor, the nicotine containing eliquids exhibited significantly
less DCFH reactivity (Fig. 3A). Table 4 depicting eliquids that contained nontobacco flavor additives (dessert, fruit, and candy)
where on average significantly more reactive with DCFH than eliquids recreating tobacco flavors (Fig. 3B), suggesting more
oxidative reactivity and injurious response by flavored eliquids.

Fig 3. Eliquid reactivity with DCFH exhibits differences between nicotine content and flavor additives.

(A) Commercially available eliquids with different nicotine content. No nicotine (0 mg), low nicotine (6–12 mg) and high
nicotine (16–24 mg). Data are shown as mean ± SD. *** P < 0.001. (B) Comparison of commercially available eliquids,
tobacco flavors (Tobacco, American tobacco, Classic tobacco 9x Tobacco, Marbo) versus nontobacco flavors (Very berry,
AMP, Mountain dew, Cinnamon roll, Grape vape, Cotton candy, Strawberry zing, Strawberry fields, Peaches n cream, Berry
intense, Pineapple express, Melon mania, and Coconut). Data are shown as mean ± SD of n = 3, *** P < 0.001. Yaxis equal
to DCF fluorescence Intensity Units (FIU).
doi:10.1371/journal.pone.0116732.g003
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Table 4. DCF fluorescence of refillable eliquids with different flavors and nicotine concentrations after addition of DCFH solution analyzed by a
cellfree ROS assay.

doi:10.1371/journal.pone.0116732.t004
Human lung fibroblasts exhibited stress and morphological change in response to eliquids/humectants
The effect of exposing lung cells directly to eliquids is not known. Since OX/ROS reactivity is associated with ENDS eliquids in the
cellfree conditions, we asked whether or not commercially available eliquids or purified humectants may induce any obvious
morphological signs of cell stress in normal human primary lung cells. After 24 hrs, near to confluent fibroblasts treated in either 1%
or 5% propylene glycol, glycerin, or tobacco flavored commercial eliquid (Ecto) exhibited various morphological alterations (Fig.
4A). Fibroblasts cultured with eliquid or CSE exhibited a reduction in the number of cells per count area (Fig. 4B). Many of the
treated cells were enlarged and vacuolarized, and this effect was greater in CSE treated cells and cells treated with 5% eliquids
(Fig. 4A). Compared to control cells, eliquid and CSE treated cells showed heteromorphological structures (enlarged cells and
spindle formation) in eliquid treated cells. Commercially available eliquid added to cells at 1% concentration without nicotine,
displayed similar morphological alterations to that of 1% propylene glycol. In contrast, fibroblasts cultured in 1% eliquid that do
contain nicotine, resulted in more profound morphological changes that resemble cells treated with 1% CSE [37]. There was also
considerable cell overlap and mixed directional orientation throughout the image field for cells treated with 1% eliquid containing
nicotine. Vacuolization and cell enlargement following treatment with 5% eliquid containing nicotine was most similar to fibroblasts
treated with 1% CSE. There is also almost complete loss of the fusiform structure typical of fibroblasts in culture (control). Both CSE
and eliquid treated cells also showed a prevalence of larger adhered circular cells, noticeable due to the halo effect inherent in
phasecontrast microscopy. These results suggest when eliquids are applied directly to lung fibroblasts at these concentrations,
there were signs of cell stress and other phenotypic abnormalities that are further exacerbated by nicotine.

Fig 4. Addition of eliquids to cell culture media induces morphological changes in human lung fibroblasts.

(A) HFL1 cells grown to 95% confluence were treated with the following eliquids; propylene glycol, glycerin, or Ecto
American tobacco flavor for 24 hrs and then examined for morphological changes by phasecontrast microscopy. Treatment of
HFL1 with 1.0% CSE for 24 hrs included for comparison. Images captured at 20x magnification. Embedded images show
expansion of defined area of monolayer as demarcated by dashed boxes. Representative images are shown (n = 3).
Enlarged vacuolarized cells in expansion area or large circularized cells (solid arrow), and areas of lost cellcell connection
next to spindle formations (dashed arrow) within defined area vs control. (B) Average number of cells counted adjacently
across a single diagonal of 3 defined areas placed randomly (dashed boxes within images). The direction of diagonal cell
counts is based on cell orientation in each image. Data are shown as mean ± SD. *P < 0.05; **P < 0.01; and *** P < 0.001 as
compared to untreated control culture in growth media.
doi:10.1371/journal.pone.0116732.g004
ENDS eliquids/humectants and cell viability
To assess how eliquids/humectants affect cell viability relative to CSE treatment, normal human lung fibroblasts were first cultured
in 35 mm dishes and grown to 90% confluence. The cells were then shifted to medium containing 2.5% propylene glycol, glycerin,
commercial eliquids (0 mg or 24 mg of nicotine), or CSE (1%) and measured for viability after 24 hrs. A treatment condition of 1%
CSE was also included, in which we have been able to maintain high density normal human lung fibroblasts for over 24 hrs without
a significant cell loss/viability [38].
Lung fibroblast viability following treatments with 2.5% propylene glycol, glycerin, or commercial eliquids was not significantly
different than control after 24 hrs (Control; 90.53 ± 5.34, Propylene Glycol; 88.40 ± 2.99, Glycerin; 91.97 ± 6.23, Ecto American
tobacco flavor 0 mg nicotine; 92.7 ± 2.55, Ecto American tobacco flavor 24 mg nicotine; 78.57 ± 6.67, % viability in means ± SD, p
> 0.05%). As expected, 2.5% CSE treatment caused significant cell death, leading to less than 20% viability after the 24 hrs (CSE;
12.7 ± 4.73, % viability in means ± SD, p < 0.001). Conversely, viability for fibroblasts treated with 1% CSE was not significantly
different than control, similarly to cell treatments with 2.5% eliquid/humectant (CSE; 89.4 ± 5.86% viability in means ± SD).
Therefore, the lung fibroblasts were more sensitive to CSE than eliquids/humectants which did not exhibit an apparent effect on
cell viability when treated at a higher concentration than CSE. However, in our initial assessments, we observed a global decrease
in HFL1 cell viability when the cells were cultured within smaller growth areas (15.5 mm dishes). Eliquid concentrations starting at
0.5% decreased cell viability below 50% for three of the commercial eliquid brands after 24 hrs (Table 5). The decrease in cell
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viability broadened after increasing the eliquid concentration to 5% and then 10% in the smaller culture dishes. Since cell viability
after treatment with 2.5% eliquid/humectant in larger culture areas was not reduced compared to control cells, the susceptibility to
loss of cell viability by direct addition of eliquids to culture media depends on size of the cell population.

Table 5. Effect of eliquids on HFL1 cell viability in small 24well culture area after 24 hours.

doi:10.1371/journal.pone.0116732.t005
ENDS eliquid flavor additives mediate release of IL8 in lung fibroblasts
Interleukin 8, a cytokine that functions as a chemoattractant for inflammatory leukocytes and is released from lung cells after
exposure to cigarette smoke was measured in conditioned media from normal human lung fibroblasts treated with 1% e
liquids/humectants or 0.5% CSE. Neither of the pure humectants (propylene glycol, glycerin) elicited significant increase in release
of IL8 compared to control group (15.9 ± 12.02 pg/ml) after 24 hour treatment (Fig. 5A). Of the four commercially available e
liquids (Vape Dudes), only cinnamon roll flavored eliquid stimulated a significant increase in IL8 secretion (458.14 ± 26.20 pg/ml).
The tobacco flavored eliquid containing 24 mg nicotine, although eliciting slightly higher levels of IL8 secretion than control cells
(18.60 ± 4.79 pg/ml), was not statistically significant. However, although IL8 secretion by tobacco flavored eliquid containing 0 mg
of nicotine was also not significantly different from the control group, the tobacco flavored eliquid containing 24 mg of nicotine
yielded significantly higher IL8 levels (18.59 ± 4.79 pg/ml) compared to tobacco flavored eliquid containing 0 mg of nicotine (5.28
± 4.03 pg/ml). This suggests that nicotine added to eliquid had a striking effect on IL8 secretion in lung fibroblasts. Treating cells
with 0.5% CSE, significantly increased fibroblast IL8 secretion (83.81 ± 8.99 pg/ml). Since cinnamon flavor eliquid is capable of
stimulating a significant increase in IL8 secretion from lung fibroblasts, while other eliquid flavors (tobacco and grape) do not,
certain eliquid flavor additives can stimulate an inflammatory response in cultured lung fibroblasts.

Fig 5. Inflammatory mediators secreted by human lung fibroblasts (HFL1) treated with eliquids/humectants and human epithelial airway cells
(H292) treated by airliquid interface with ecigarette aerosols.

(A) Levels of IL8 release in conditioned media from HFL1 cells treated for 24 hrs with 1% humectants or eliquids or CSE
were measured by ELISA. Data are shown as mean ± SD of n = 3. *** P < 0.001 compared to control cells maintained in
media with 0.5% FBS. (B) H292 cells were exposed to Blu ecigarette aerosols with a puff of 3–4 sec for 5, 10 and 15 min.
After exposure, H292 cells were incubated at 37°C in 5% CO2 incubator for 16 hrs and levels of IL8, and (C) IL6 release in
conditioned media were measured by ELISA. Data are shown as mean ± SD. *P < 0.05; **P < 0.01; and *** P < 0.001 as
compared to air group (cells maintained in incubator).
doi:10.1371/journal.pone.0116732.g005
Human airway epithelial cells directly exposed to ecigarettes vapor increase IL8 and IL6 secretion
Using an airliquid interface culture system, human lung H292 epithelial cells were directly exposed to tobacco flavor Blu ecig
aerosols. IL8 and IL6 secretion measured at 16 hrs after airliquid interface exposure for each exposure time period was
significantly higher than air groups (Fig. 5B, D). The release of IL6 into culture media also occurred in a dosedependent manner
in response to the aerosol exposures. IL6 secreted following 10 minute exposures to ecig aerosols were significantly higher than
the 5 minute exposures (Fig. 5C). The IL8 levels induced by airliquid interface aerosols in H292 were all significantly increased
compared to air group. However, they did not exhibit a dosedependent effect over increasing exposure periods (Fig. 5B).
Next, we observed evidence of a nonspecific ecig substance associated with its aerosol that could emit a fluorescent signature
after aerosol deposition onto the cells in the airliquid interface chamber that may be associated with oxidative and inflammatory
responses. Beas2B cells exposed for a 15 minute period (4 sec. puffs every 30 sec.) with Blu ecig aerosols were harvested and
analyzed by flow cytometry using 2 different colored lasers (488, and 405 nm). In cells exposed to ecig aerosols, we detected a
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small but significant increase in fluorescence utilizing the 405 nm laser with 440/40 band pass filter (Fig. 6). This result alludes to
the possibility that ecig aerosol constituents can adhere to cell surfaces despite those surfaces being submerged under a thin layer
(1–2 mm) of culture media, and become prooxidant and inflammatory.

Fig 6. Airliquid interface deposition of fluorescent substance on human bronchial airway epithelial cells.

Beas2B cells exposed to Blu ecigarette vapor with a puff of 3–4 sec for 15 min. After exposure cells were immediately
collected and measured by flow cytometry. (A) Histogram showing increase in nonspecific fluorescence in cells exposed to e
cig aerosols. (B) Average fluorescence for ecig exposed cells versus airsham control shown as Mean Fluorescence Intensity
(MFI). Data are shown as mean ± SD, n = 3, * P< 0.05 compared to airsham control cells.
doi:10.1371/journal.pone.0116732.g006
Ecigarette aerosol exposure in mice caused lung inflammation and proinflammatory response
C57BL/6J mice were exposed to sidestream Classic tobacco flavor (16 mg nicotine) ecig aerosols for 3 days (acute exposure).
On average, macrophage counts were higher in ecigs exposed mice, but were not statistically different compared to air group
controls (Fig. 7A). The total cell counts in BAL fluid 24 hrs after the last exposure exhibited higher average numbers of cells, yet
were not significant compared to air group controls (Fig. 7B). Analysis of BAL fluid collected 24 hrs after the last exposure (3rd day)
to aerosols demonstrated pulmonary inflammation. MCP1, a potent macrophage chemotactic cytokine was significantly increased
in ecigs aerosol exposed mice compared to air group controls (Fig. 7B). Levels of IL6 which modulates a number of immune
inflammatory pathways in target leukocytes is significantly increased in BAL fluid from ecigs exposed mice compared to air group
controls (Fig. 7B).

Fig 7. Acute ecigarette aerosol exposure causes lung inflammation and proinflammatory response in mouse lungs.
WT Mice (C57BL/6J) were exposed to ecigarette aerosol exposure (200 mg/m3 TPM) for 3 days and sacrificed

24 hrs after
the last exposure. (A) At least 500 cells in the bronchoalveolar lavage fluid (BALF) were counted with hemocytometer to
determine the number of macrophages and total cells on cytospin slides stained with DiffQuik. (B) Levels of proinflammatory
mediators MCP1 and IL6 were measured in BAL fluid obtained from room air and ecig aerosol exposed mice (C57BL/6J).
Data are shown as mean ± SD. *** P < 0.001 compared to air group mice (C) Cytokine/chemokine levels in BAL fluid from
room air and ecig aerosol exposed mice were also measure using Luminex multiplex assay. Data are shown as mean ±
SEM, n = 3, *P < 0.05 compared to air group mice (C57BL/6J).
doi:10.1371/journal.pone.0116732.g007
To further assess the inflammatory response to sidestream ecigs aerosol in mouse lung, a panel of cytokines/chemokines in BALF
was measured in room air and ecigs aerosol exposed mice using a Luminex kit (see Materials and Methods). Levels of IL1α and
IL13 were significantly increased in ecigs aerosol exposed mice compared to air group controls (Fig. 7C). Levels of IL17, GM
CSF, IP10, and MIP2 in BALF did not change in response to ecig sidestream aerosol. Levels of IL1α, IL1β, and IL13 were
slightly increased in ecig aerosol exposed mice but not significant compared to air group controls. These data indicate that acute
sidestream exposure to ecig aerosol in mouse lung is sufficient to elicit an inflammatory response due to increased levels of
proinflammatory mediators.
Plasma cotinine levels in ecig vapor exposed mice
Blood collected from mice sacrificed immediately after acute Blu ecig exposure (3rd day after 5 hrs exposure) was used to
measure cotinine levels, a nicotine metabolite [39]. Plasma cotinine levels reached an average of 10.78 ± 7.80 ng/ml for ecig
exposed mice. The plasma from mice sacrificed 24 hrs after the last exposure did not show any detectable cotinine levels (ND)
after ecigs exposure.
Intracellular glutathione levels in mouse lung exposed to shortterm chronic ecigarette aerosols
16
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Both total and oxidized forms of glutathione were assessed. Glutathione levels in mouse lung lysates following animal exposure to
sidestream Blu ecig aerosols were depleted. Air group levels of glutathione averaged 5.89 ± 3.40 nM/mg protein while the
average glutathione level for animals exposed to ecig aerosols was reduced to 1.69 ± 8.10 nM/mg protein (Fig. 8A). Oxidized
(glutathione disulfide) levels of glutathione (GSSG) for air group averaged 3.54 ± 2.25 nM/mg protein and were decreased to 0.68 ±
0.32 nM/mg protein in exposed animals (Fig. 8B).

Fig 8. Intracellular glutathione levels in mouse lung following acute ecigarette aerosol exposure.
Mice were exposed to ecig aerosol exposure (200 mg/m3 TPM) for 3 days and sacrificed immediately after the last exposure
(3rd day after 5 hrs exposure). Levels of (A) Total glutathione. (B) glutathione disulfide GSSG. (C) Total glutathione to GSSG

ratio and (D) GSSG to total glutathione ratio were measured in lung homogenates. Data are shown as mean ± SD (n =
3/group).* P < 0.05 compared to air group mice (C57BL/6J).
doi:10.1371/journal.pone.0116732.g008
Ratios of total Glutathione to GSSG and vice versa were measured to determine if there was an effect from the sidestream ecig
aerosols on the balance between reduced and oxidized forms of glutathione within the lung. The ratio for total glutathione to GSSG
was not significantly different between Air group and ecig exposed animals (Fig. 8C). There was however, a small decrease in the
ratio for GSSG to total glutathione (Fig. 8D). These results suggests that total glutathione levels are reduced by ecig aerosols and
the redox balance between the reduced and oxidized forms of glutathione is affected by sidestream ecig aerosol inhalation as
well.

Discussion
ENDS/ecigs have become prominent fixture in the consumer landscape. Habitually inhaling their aerosols has been implicated by
manufacturers as a safer alternative to smoking conventional cigarettes and many electronic cigarette users have adopted similar
perspectives [40]. However, recent ecigs studies showing that there are substantial levels of nanoscale particles in addition to
detectable levels of metals with toxic materials (e.g., aluminum, copper, magnesium, zinc, lead, chromium, manganese, and nickel)
in ecig aerosols brings this view into question [10]. At the nanoscale size, particles may reach the alveolar epithelium and mediate
oxidative stress and inflammation [41,42].
It is not yet certain what the exact factors are associated with ENDS that might mediate oxidative stress. The eGO Vision ENDS
vaporizer with refillable chamber and exchangeable heating element were employed to detect reactive OX/ROS under a variable
set of parameters, such as the ratios of pure humectant mixtures, commercially available eliquids, changeable voltage settings,
and state of heating element. The ability to manipulate these parameters individually facilitates determination of the OX/ROS
source from the vaporizer.
Using the above parameters, our results indicate that there are a number of variables that affect OX/ROS production in ENDS/e
cigs that are not exclusive to eliquid aerosols. For example, it was observed that OX/ROS reactivity in aerosols produced from the
refillable ENDS device varied between relatively high or low levels. For instance, in some cases DCF fluorescence values from
refillable ENDS aerosols approached or overlapped airsham control values despite aerosols being sufficiently produced during
experimental trials that included vaporization of eliquids/humectants. Multiple batches of DCFH solution prepared for additional
experimental replicates may account for some of the variability seen for OX/ROS reactivity. The attainment of a number of
unusually high fluorescence DCF measurements prompted us to question if the state of the heating element also influenced
OX/ROS release from the device. We also noticed that each time a new heating element was installed into the eGo ENDS, a small
amount of aerosol could be produced without addition of any eliquid suggesting there may be volatile substances associated with
ENDS heating elements following manufacturing.
The trend called “dripping” is intended to allow the user to achieve stronger ‘hits’ and also gives the option to more easily switch
between flavors, brands, or nicotine content without frequently emptying and refilling the clearomizer chamber (communication with
Mr. Douglas Done University of Rochester Department of Public Health Sciences) [43,44]. The design of refillable ENDS is
suggested to incorporate “dripping” as an option for consumers [45]. The spike in OX/ROS release that resulted in high range DCF
fluorescence after dripping eliquid onto the 4th use heating element wick led us to hypothesize that “dripping” rather than filling the
clearomizer with eliquid, which completely submerges the heating element, is potentially more hazardous. Our results indicate that
the dripping method for ENDS usage is likely to generate a larger amount of OX/ROS.
As Goniewicz et al reports, heating eliquids with sufficient temperatures produces detectible levels of formaldehyde, acrolein, and
acetaldehyde carbonyls with the possibility that these compounds form due to the pyrolysis of glycerin [5,6]. However, in
comparison to conventional cigarette smoke, levels of these carbonyls were found to be between 9 and 807 times lower suggesting
that ENDS/ecigs may be a safer alternative to conventional cigarettes [5,6]. Carbonyl levels in ENDS/ecigs also appeared to
depend on the brand of the device while the black deposits that we see from the heating elements following our experiments are
consistent with what has been found associated with other devices [10,46]. Therefore, although toxic carbonyl byproducts
measured in ENDS aerosols may be orders of magnitude lower than conventional cigarettes as reported by Goniewicz et al. and
Kosmider et al., the potential for delivering oxidizing agents as measured here may be currently underappreciated. The OX/ROS
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produced by “dripping” techniques that we observe coincides with emerging “vaping” trends that may place consumers at greater
risk for lung damage. The higher volume of liquid surrounding the heating element when liquid is filled into the clearomizer during
vaporization may implement an important cooling effect that prevents the device from producing temperatures high enough to form
higher levels of combustion products or might mitigate the amount of OX/ROS released.
The nicotine containing eliquids exhibited less reactivity with DCFH potentially due to low OX/ROS properties of nicotine in an
aqueous solution [47]. Although comparison of the 0 mg and 24 mg nicotine Vape Dudes eliquid aerosols produced by the refillable
ENDS did not appear to be statistically different in DCF fluorescence to one another (large sampling error), the aerosols produced
from the nicotine containing eliquid was on average less than the samples without nicotine. This supports a possible trend in the
reduction of OX/ROS in the presence of nicotine because the aerosols produced from the Blu ecig cartomizer containing 16 mg
nicotine exhibits a significant reduction in OX/ROS compared to the nicotine free cartomizer. Similarly, we observed unvaporized
nicotine containing eliquid was less oxidative to DCFH. Therefore, nicotine vaporized using either device, at least does not appear
to contribute to OX/ROS generated.
Eliquid added directly to lung cells affects cell morphology, induces a stress phenotype and contributes to inflammatory response
in a manner dependent on nicotine content and flavor choice. In this study, cinnamon flavored eliquid elicited a strong IL8
response compared to CSE which is consistent with the ability of cinnamon flavored eliquids to induce cellular toxicity [2,3,48].
When cells are treated with nicotine containing eliquid, filopodia appear to shorten similar to loss of filopodia in periodontal
ligament gingiva fibroblasts treated with nicotine [49]. The accumulation of vacuoles we observe in cells treated with nicotine e
liquid is corroborated as well in other cells [37,49]. Pure propylene glycol and glycerin did not appreciably react with DCFH.
However, cell morphology is affected by these humectants when cells were treated with them at the concentrations used in this
study. The tobacco flavoring and possibly other additives exacerbated cell stress (enlargement, appearance of vacuoles).
Propylene glycol and glycerin used in are FDA approved for use in foods, cosmetics, tobacco products, and is Generally
Recognized as Safe (GRAS) [50]. However, direct exposure of these humectants to lung tissue and the concentrations that may
accumulate in the lung from chronic ENDS use is not known. Propylene glycol may enhance the delivery of eliquid additives of
nicotine, flavors, and potential toxic impurities into the lung tissue. As skin penetration enhancer, propylene glycol is a mode of
choice for transdermal drug delivery [51].
A limited number of studies have assessed the effect of commercially available eliquids on cell toxicity and viability and attribute
most of the toxicity being due to flavor additives [2]. The lung fibroblasts we treated with eliquids showed no significant decrease in
cell viability unless they were cultured in small wells with fewer numbers/density of cells. Mouse 3T3 fibroblast and rat myocardial
cells treated with ecig extracts were also minimally toxic and did not show appreciable effect on viability [3,52]. Other studies show
cultured lung alveolar cells exposed to electronic cigarette aerosols rather than extract suggests that ecigs induce toxicity in lung
epithelial cells and lead to reduced viability in a manner that is dependent on flavor additive [53].
Epithelial airway H292 cells exposed to ecig aerosols by airliquid interface secrete proinflammatory cytokines, such as IL6 and
IL8 into culture media after the cells were allowed to culture for a 16 hour response. Although, lower levels of particulate matter
have been measured in ecig aerosols compared to conventional cigarette smoke [54], it is not well understood how these particles
affect inflammation in the lung. How ENDS/ecigs compare to conventional cigarettes in mediating inflammatory responses will
require further experiments in various settings, conditions, and cell lines to under the mechanisms.
Mouse exposure to ecig aerosols was carried out with a modified a Teague smoke exposure machine. Generally this machine is
employed for standardized small animal exposures to sidestream/secondhand smoke of conventional cigarettes [32,33]. BALF
from wild type mice (C57BL/6J) at 24 hrs following exposure to shortterm chronic Blu ecig aerosols (3 days) showed inflammatory
response as indicated by increased inflammatory mediators. Though we did not observe an appreciable difference in macrophage
lung influx or altered levels of total cells in BALF from mice exposed to ecig aerosols, cytokine MCP1 which acts a macrophage
chemokine was significantly elevated in mouse BALF. IL6, which is a potent mediator of acutephase inflammatory response, was
also significantly elevated in BALF from mice exposed to ecig aerosols. The small elevation in average macrophage and total cell
levels in BALF after aerosol exposures, though not significantly different than ambient airgroup, is in line with the increased levels
of various cytokines we measured that have modulatory roles in immunity and inflammation.
The cotinine levels in ecig exposed WT (C57BL/6J) mice fall within the same range as C57BL/6J mice exposed to sidestream
cigarette smoke for 6 hours in addition to passive smoking by human nonsmokers cohabitating with smokers [55,56]. Therefore,
nicotine is indeed delivered into mouse blood using the Teague smoke exposure machine which is designed for passive second
hand smoke. Inhalation of nicotine is sufficient to increase cotinine levels in the blood which has been associated with tobacco
smoke induced emphysema in mice [57]. This highlights that ENDS may be harmful and injurious by chronic consumption.
Mouse exposure to conventional cigarette smoke for acute exposure has been shown to sufficiently diminish glutathione levels in
the lung in a straindependent fashion [58]. Exposure of C57BL/6J mice to acute exposure of ecig aerosols also decreased total
and oxidized levels of lung glutathione. Altering the glutathione levels in lung cells through inhalation of ecig aerosols could impose
oxidative stress culminating in inflammatory response as seen by conventional cigarette smoke [1,25,26,38].
The Forum of International Respiratory Societies has recommended that ENDS/ecigs sales be restricted until their safety is better
evaluated due to the limited amount of information addressing health risks associated with ENDS/ecigs use [59]. However, based
on our data, the ENDS devices warrant regulation and not to be condoned as a method to transition away from conventional
cigarette addiction. Nevertheless, further longterm/chronic studies are required to evaluate the health risks of ENDS/ecigs.
In conclusion, we showed that 1) OX/ROS are generated by vaporizing ENDS/ecig eliquids/ejuices and are further influenced by
the state of the heating element, 2) differences in OX/ROS reactivity in eliquids prior to vaporization is associated with eliquid
flavor, 3) eliquids can mediate effects on lung cell morphology and affect viability, 4) ecig aerosols can modulate levels of oxidative
stress and inflammation markers in both lung cells and mouse lungs, and 5) ecig aerosols affect in vivo in lung glutathione redox
physiology implicating oxidative stress. These data clearly demonstrate the lung toxicity and hazards of exposure to ENDS/e
cigarettes.
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ECigarette Vapor—Even when NicotineFree—Found to Damage Lung Cells
Bethesda, Md. (May 26, 2015)—Electronic cigarette (ecig) use has now surpassed traditional cigarette use among middle
and high school students, according to the Centers for Disease Control and Prevention. This leaves many parents, public
health officials and consumers asking whether ecigarettes are better or worse for lung health than traditional cigarettes.
Now, a team of researchers adds its findings to others that suggest nicotine in any form is damaging to lungs. This new
research also suggests that nonnicotinecontaining ecig solutions have a damaging effect on lung health, leading
researchers to call for more ecig research.
The loss of integrity in the lung endothelial cells—the cells that make up the lining of the lungs—can contribute to lung
injury and inflammation, but it is unknown what component of cigarette smoke causes lung cells to breakdown.
Researchers wrote, “We investigated if nicotine, one of the hundreds of molecules present in [cigarette smoke] extracts, is
sufficient to alter lung endothelial barrier function by affecting cytoskeletal regulation,” which is the cell’s internal matrix
that supports cell shape and function.
The researchers exposed mice and both human and mouse cells to cigarette smoke and ecigarette solution that either
contained nicotine or was nicotinefree. Their findings shed light on how cigarette smoke damages the lungs and point
directly to nicotine as the cause. “Nicotine has dosedependent deleterious pulmonary effects that result in loss of lung
endothelial barrier function, acute lung inflammation and decreased lung endothelial cell proliferation,” they wrote. The
effects of nicotine were seen both in cigarette smoke and in ecig solutions that contained nicotine.
Interestingly, nicotinefree ecig solutions were also found to include lungharming substances, such as acrolein. This
substance, which is present in both ecig solution and vapor, has been shown to damage the lungs by attacking the
molecules that hold endothelial cells together.
“The increased use of inhaled nicotine via ecigarettes, especially among the youth, prompts increased research into the
effects on health. This research reports that components found in commercially available ecigarette solutions and vapors
generated by heating them may cause lung inflammation,” said lead researcher Irina Petrache, PhD. “The effects
described characterize shortterm effects of ecig exposures. Whereas studies of longterm effects await further
investigations, these results caution that ecigarette inhalation may be associated with adverse effects on lung health.”
The article “Endothelial disruptive proinflammatory effects of nicotine and ecigarette vapor exposures” is published ahead
of print in the American Journal of Physiology—Lung Cellular and Molecular Physiology. Read the full article.
NOTE TO JOURNALISTS: To schedule an interview with a member of the research team, please contact Stacy Brooks
at 3016347209.
Physiology is the study of how molecules, cells, tissues and organs function in health and disease. Established in
1887, the American Physiological Society (APS) was the first U.S. society in the biomedical sciences field. The
Society represents more than 11,000 members and publishes 14 peerreviewed journals with a worldwide readership.
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By Dr Farsalinos
I have repeatedly mentioned that there is no need for vapers to waste your time and brain activity reading cell studies. In the majority of cases, the
protocols and experimental procedures are irrelevant to human effects. However, over the past few days I have been repeatedly contacted by
vapers asking me to comment on a new study published by the American Journal of Physiology: Lung Cellular and Molecular Physiology
(http://ajplung.physiology.org/content/ajplung/early/2015/05/11/ajplung.00411.2014.full.pdf). The study has an equally to the journal impressive
title: “Endothelial disruptive proinflammatory effects of nicotine and ecigarette vapor exposures”.
There is no need for indepth analysis. I will just show you part of a figure from the paper, together with some notes I added.
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Although cell studies have some value, presenting them with press statements making ridiculous claims about supposed findings and
interpretations makes the whole issue look more like a joke. This is directly discrediting the value of cell research, just because ecigarettes are a
hot topic which can generate a lot of publicity. Expect to see more coming out, but please understand that I will stop commenting on such studies
because the publicity accompanying them is politics and not science.
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Abstract: Background: Studies have found that metals are emitted to the electronic
cigarette (EC) aerosol. However, the potential health impact of exposure to such metals has
not been adequately defined. The purpose of this study was to perform a risk assessment
analysis, evaluating the exposure of electronic cigarette (EC) users to metal emissions
based on findings from the published literature. Methods: Two studies were found in the
literature, measuring metals emitted to the aerosol from 13 EC products. We estimated that
users take on average 600 EC puffs per day, but we evaluated the daily exposure from
1200 puffs. Estimates of exposure were compared with the chronic Permissible Daily
Exposure (PDE) from inhalational medications defined by the U.S. Pharmacopeia (cadmium,
chromium, copper, lead and nickel), the Minimal Risk Level (MRL) defined by the Agency for
Toxic Substances and Disease Registry (manganese) and the Recommended Exposure Limit
(REL) defined by the National Institute of Occupational Safety and Health (aluminum, barium,
iron, tin, titanium, zinc and zirconium). Results: The average daily exposure from 13 EC
products was 2.6 to 387 times lower than the safety cut-off point of PDEs, 325 times lower
than the safety limit of MRL and 665 to 77,514 times lower than the safety cut-off point of
RELs. Only one of the 13 products was found to result in exposure
10% higher than PDE for one metal (cadmium) at the extreme daily use of 1200 puffs.
Significant differences in emissions between products were observed. Conclusions:
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Based on currently available data, overall exposure to metals from EC use is not expected
to be of significant health concern for smokers switching to EC use, but is an unnecessary
source of exposure for never-smokers. Metal analysis should be expanded to more products
and exposure can be further reduced through improvements in product quality and
appropriate choice of materials.
Keywords: electronic cigarettes; smoking; metals; aerosol; risk assessment; inhalation

1. Introduction
Electronic cigarette (EC) use (vaping) is considered much safer than smoking [1–3], as ECs do not
release combustion chemicals responsible for the health risks of smoking. EC devices are mainly
composed of a battery part and an atomizer. The atomizer consists of a chamber usually composed of
metals, plastics and/or glass, where the liquid is stored, and an atomizer head consisting of a wick and
metal coil which is responsible for the heat delivery to the liquid that is subsequently evaporated.
Due to this structure, some metal compounds may be delivered to the aerosol. Studies have reported the
presence of metals in EC aerosol, in some cases at levels higher than in tobacco cigarette smoke [4,5].
However, no risk assessment was performed to evaluate the harmful potential from exposure to these
metals. The purpose of this study was to examine the potential health risk associated with daily
exposure to metals from EC use by comparing the highest levels found in the literature with maximum
acceptable exposure limits defined by regulatory authorities.
2. Methods
2.1. Studies Evaluating Metals in ECs
The PubMed electronic database was searched, using the keywords “metals” and “electronic
cigarette” and “e-cigarette”. Nine studies were found, with two of them evaluating the emissions of
heavy metals in the aerosol [4,5] and another two evaluating environmental exposure [6,7].
The analysis herein focused on the former two studies, since higher levels of heavy metals are found in
the aerosol collected from the EC compared to measuring environmental emissions. Inductively
Coupled Plasma-Mass Spectrometry (ICP-MS) was used by Goniewicz et al. to measure heavy metals
emissions to the EC aerosol of 12 products [4]. The levels found were compared with emissions from
pharmaceutical nicotine inhalers. The following metals were analyzed: arsenic, barium, cadmium,
chromium, cobalt, copper, lead, manganese, nickel, rubidium, strontium and zinc.
Only three metals were detected in the EC aerosol (cadmium, lead and nickel). Williams et al.
evaluated the presence of several metals in the aerosol emitted from one cartomizer and reported the
results in amount per 10 puffs [5]. The following metals were found: aluminum, barium, chromium,
copper, iron, lead, manganese, nickel, strontium, tin, titanium, zinc and zirconium.
The authors did not clarify whether the reported values included subtraction of background levels
found in room air, although they mentioned obtaining room samples. They also did not report metal
concentrations in room air. Our analysis was based on the levels of metals reported in both studies and
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are presented separately for each product and as an average from all products. The samples tested by
Goniewicz et al. [4] were named as EC01 to EC12, using the same terminology as the original study.
For convenience, the sample tested by Williams et al. [5] was named EC13. Goniewicz et al. [4]
reported the metal levels of blank samples (collection of air from the environment).
In this analysis, the findings in the EC aerosol were corrected by subtracting the blank sample values
from the EC aerosol values. No correction was made for the EC13 sample since Williams et al. [5] did
not report the levels found in the environment.
2.2. Exposure Limits
In order to assess the toxicity potential of the estimated daily exposure of these elements, we used
the Permissible Daily Exposure (PDE) from inhalational medications, defined by the United States
Pharmacopeia (USP) [8]. The PDEs refer to chronic exposure in adults of 50 kg body weight.
For the metals not included in the USP list, we used Minimal Risk Level (MRL), defined by the
Agency for Toxic Substances and Disease Registry (ATSDR) [9], or the Recommended Exposure
Limit (REL), defined by the National Institute of Occupational Safety and Health (NIOSH) [10].
MRLs were developed in order to derive substance specific health guidance levels for non-neoplastic
endpoints. An MRL is an estimate of the daily (24-h) human exposure to a hazardous substance that is
likely to be without appreciable risk of adverse non-cancer health effects over a specified duration of
exposure. ATSDR uses the No Observed Adverse Effect Level/Uncertainty Factor (NOAEL/UF) approach
to derive MRLs for hazardous substances. They are set below those levels that, based on current evidence,
might cause adverse health effects in the people most sensitive to such substance-induced effects.
The MRLs for chronic inhalation exposure were used in the analysis herein. RELs were used when no
data on PDEs and MRLs were available. RELs represent a time-weighted average concentration in the
air for up to a 10-h workday during a 40-h workweek.
2.3. Assessing Daily Exposure from EC Use and Safety Limits
To evaluate daily exposure from EC use, the average daily number of puffs should be calculated.
A study evaluating EC use topography defined an average consumption of 5 mg per puff,
using a clearomizer [11]. Considering an average daily consumption of 3 g [12], we assumed an
average use of 600 puffs per day. An uncertainty factor of 2, addressing inter-individual variability,
was used; thus, the total daily exposure from 1200 EC puffs was estimated. The levels of metals found
by Williams et al. [5] (reported per 10 puffs) were multiplied by 120 to obtain the level of daily
exposure, while the levels found in the Goniewicz study [4] (reported per 150 puffs) were multiplied
by 8, after subtracting background environmental levels. For MRLs and RELs, the average daily intake
should be measured based on the amount of air inhaled over a period of 24 h for MRLs and 10 h for
RELs. According to EPA, adults with moderate activity have an inhalation rate of 1.7 m3/h [13],
leading to a 10-h and 24-h air volume of 17 m3 and 40.8 m3 respectively. Other organizations, such as
the European Medicines Agency, use an average daily inhaled air volume of 20 m3/day in similar
analyses [14]. We used the latter, and calculated the 10-h volume of air inhaled at 8.3 m3. Therefore,
MRLs were multiplied with 20 and RELs were multiplied by 8.3, to calculate the acceptable daily
exposure. In a secondary analysis, we compared the levels of daily exposure using a resting inhalation
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volume of 4.5 m3 per 10 h and 10.8 m3 for 24 h, based on an average resting respiratory rate for an adult of
15 breaths per minute and a tidal volume of 0.5 L [15,16]. MRLs were multiplied with 10.8 and RELs
were multiplied by 4.5, to calculate the daily exposure. This is much stricter than usual assessments,
since the calculated acceptable daily exposure levels (MRLs, RELs) are underestimated due to the low
inhalation volume assumed. No secondary analysis was performed for the metals which were
compared with PDEs from inhalational medications, since these safety limits are not associated with
the amount of air inhaled.
3. Results
The results of the primary analysis and the ratio between regulatory limits and EC use daily
exposure, considering a daily inhalation volume of 20 m3 air and a 10-h volume of 8.3 m3,
are presented in Table 1. Chronic inhalational PDEs for medications were found for five metals,
MRL was found for one metal and RELs were found for seven metals. No safety limits have been
established for strontium. Table 2 shows the secondary analysis, considering a resting daily inhalation
volume of 10.8 m3 air and a 10-h volume of 4.5 m3.
Aluminum is the most abundant metal in the Earth’s crust. It is used for consumer products,
mostly in packaging, but also in medications, food additives and cosmetics [17]. It is also present in
the atmosphere, at levels from 0.005 to 0.18 μg/m3, although in urban and industrial areas the levels
may be from 4.0 to 8.0 μg/m3. Respiratory effects, in particular impaired lung function and fibrosis,
have been observed in workers exposed to aluminum dust or fumes, although this has not been
consistently observed across studies, raising the possibility that these effects may be due to dust
overload rather than a direct effect of aluminum in lung tissue [17]. Of note, such effects were
observed with heavy exposure to aluminum dust, in potroom and foundry workers [18,19].
EC atomizers structure as well as heating coils (e.g., kanthal coil) may contain aluminum.
These are probably the main sources for aluminum in EC aerosol, justifying that it was the second
most abundant element found by Williams et al. [5]. There are no established inhalational PDE or
MRL for aluminum, but NIOSH has established a REL of 5000 μg/m3, leading to 41,500 μg/day total
intake (assuming 10 h per day exposure) [20]. Aluminum was measured in the EC aerosol of sample
EC13 only, with the daily exposure being >800 times below the safety limit.
Barium is a silvery-white metal used in the manufacturing of plastics, paints, ceramics and steel
hardening. The concentration in ambient air is <0.05 μg/m3 [21]. The most common natural forms are
barium sulfate and carbonate. In one study, a benign pneumoconiosis was observed in several workers
exposed to barium sulfate [22]; two other studies did not find barium-related alterations in the respiratory
tract of workers exposed to barium sulfate [23] or barium carbonate [21]. The study by Williams et al. [5]
did not report the barium form found in EC aerosol. No inhalational PDE or MRL have been established
for barium or barium salts, thus we used the REL of barium nitrate (500 μg/m3), which is a soluble barium
form with the lowest REL value [24]. No barium was found in samples EC01–EC12, while the daily
exposure from EC13 use was found to be almost 3000 times below the safety limit.
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Table 1. Exposure to metals from electronic cigarette use in comparison with regulatory safety limits from the primary analysis (assuming 20 m3
and 8.3 m3 respiratory volumes in 24-h and 10-h respectively); all values are in μg.
Metals
Cadmium
per 1200 puffs
PDE (USP)
Ratio (PDE/EC)
Chromium a
per 1200 puffs
PDE (USP)
Ratio (PDE/EC)
Copper
per 1200 puffs
PDE (USP)
Ratio (PDE/EC)
Lead
per 1200 puffs
PDE (USP)
Ratio (PDE/EC)
Nickel
per 1200 puffs
PDE (USP)
Ratio (PDE/EC)
Manganese
per 1200 puffs
MRL (ATSDR)
Ratio (MRL/EC)
Aluminum
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)

EC01

EC02

EC03

EC04

EC05

EC06

EC07

EC08

EC09

EC10

EC11

EC12

EC13

Average

1.2
1.5
1.3

1.04
1.5
1.4

1.04
1.5
1.4

0
1.5
−

0.16
1.5
9.4

1.6
1.5
0.9

0
1.5
−

0.48
1.5
3.1

0
1.5
−

1.2
1.5
1.3

0.08
1.5
18.8

0
1.5
−

NM
1.5
−

0.57

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0
25
−

0.84
25
29.8

0.06

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

0
70
−

24.36
70
2.9

1.87

0.32
5
15.6

0.32
5
15.6

0.4
5
12.5

0.08
5
62.5

0.24
5
20.8

0.08
5
62.5

0.16
5
31.3

4.4
5
1.1

0.56
5
8.9

0.32
5
15.6

0.16
5
31.3

0.08
5
62.5

2.04
5
2.5

0.70

0.88
1.5
1.7

0.96
1.5
1.6

0.32
1.5
4.7

0
1.5
−

0
1.5
−

0
1.5
−

0.48
1.5
3.1

0.72
1.5
2.1

0.16
1.5
9.4

0
1.5
−

0
1.5
−

0
1.5
−

0.6
1.5
2.5

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0
6
−

0.24
6
25.0

0.02

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

47.28
41,500
877.7

47.28

30

2.6

386.9

37.4

7.1
0.32
4.7

325.0

877.7
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Metals
Barium b
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Iron
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Tin
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Titanium c
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Zinc
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Zirconium
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)

EC01

EC02

EC03

EC04

EC05

EC06

EC07

EC08

EC09

EC10

EC11

EC12

EC13

Average

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

0
4150
−

1.44
4150
2881.9

0.11

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

62.4
41,500
665.1

62.40

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

NM
16,600
−

4.44
16,600
3738.7

4.44

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

NM
2490
−

0.24
2490
10,375.0

0.24

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

0
41,500
−

6.96
41,500
5962.6

0.54

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

NM
41,500
−

0.84
41,500
49,404.8

0.84

37,465.3

665.1

3738.7

10,375.0

77,514.4

49,404.8

Abbreviations: EC, electronic cigarette; PDE, Permissible Daily Exposure; USP, United States Pharmacopeia; MRL, Minimal Risk Level; ATSDR, Agency for Toxic;
Substances and Disease Registry; REL, Recommended Exposure Limit; NIOSH, National Institute of Occupational Safety and Health; NM, not measured; a Values for
soluble forms of chromium III; b Values for barium nitrate, which has the lowest acceptable exposure limits among any barium salt; c Values for titanium dioxide.
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Cadmium is a metal used in batteries, pigments, coatings and plastics. It exists in air as oxide,
sulfate and chloride particles, with 5%–50% absorbed to the body through inhalation [25]. It is present
in the soil and is highly absorbed by the tobacco plants, with subsequent exposure to smokers. Studies
examining the toxicity of cadmium in workers have identified the respiratory tract and the kidney as
sensitive targets of toxicity. Impaired lung function was reported in several studies [26,27], while other
studies have not found any significant alterations [28]. According to the International Agency of
Research on Cancer (IARC), cadmium is a known human carcinogen (Group 1) [29]. The average
(EC01–EC12) levels of exposure from 1200 EC puffs were found to be 2.6 times lower compared to
chronic PDE from licensed inhalational medications. Only one sample (EC06) was found to result in
daily exposure 10% higher than PDE, while in four samples (EC04, EC07, EC09 and EC12) the levels
were similar to background environmental air levels.
Chromium is used for the manufacturing of several metal alloys such as stainless steel [30].
In its trivalent form (chromium III), it is an essential nutrient required for normal energy metabolism.
Very low amounts are present in ambient air of urban areas (up to 30 ng/m3), but it is emitted from
cigarette smoke, resulting in 10–400 times higher levels in indoor air. Respiratory exposure to the
hexavalent form (chromium VI) elevates the risk of lung cancer, and the IARC officially classifies it as
a known human carcinogen (group 1) [31]. Since it is an unstable form, it is highly unlikely that chromium
VI is emitted to the EC aerosol. The most likely source of chromium in e-cigarettes is chromium-plated
materials used in the atomizer structure and heating coils (both kanthal and nichrome contain chromium).
The risk assessment analysis was performed by evaluating the chronic PDE levels from inhalational
medications levels; EC daily exposure was found to be 30 times lower compared to PDE.
Copper, a reddish metal, is an essential element for all living organisms, including humans and
plants [32]. The concentration of copper in the air is up to 200 ng/m3. It is a common metal used in the
manufacturing of EC atomizers. No copper was found in samples EC01–EC12. The daily exposure
from 1200 puffs of EC13 was approximately 30 times lower compared to the inhalational PDE from
licensed medications.
Iron is an essential human nutrient with a variety of physiological roles including those associated
with haemoglobin, myoglobin, ferritin and Fe-containing enzymes. It was the most abundant metal
found in the study by Williams et al. [5], obviously because it is commonly used in the manufacturing
of atomizers as well as in the heating coils. No inhalational PDE or MRL has been defined. NIOSH has
defined a REL of 5000 μg/m3 for iron oxide [33]; assuming that iron oxide was the emitted compound,
daily exposure from EC use (EC13) was >600 times lower compared to the safety limit. Iron was not
measured in samples EC01–EC12.
Lead is a hazardous heavy metal, classified as a probable human carcinogen (group 2A) by the
IARC [34]. It occurs naturally in the environment, but most of the high levels found result from human
activities [35]. Lead was found in all tested products. Its origin in the study by Williams et al. [5]
is unclear, considering that they did not find any lead in soldering joints (consistent with the ban on the
use of lead in soldering material). All tested EC products emitted lead to the aerosol. The daily exposure
from EC use was 7 times (average from all products) lower compared to the inhalational PDE levels in
licensed medications. Large inter-product differences were observed; the amount of lead emitted varied by
50-fold between EC08 (4.4 μg/1200 puffs) and EC04, EC06 and EC12 (0.08 μg/1200 puffs).
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Manganese is an essential nutrient, with several enzyme systems interacting with or depending on
manganese for their catalytic or regulatory function [36]. It is important for the formation of healthy
cartilage and bone, it aids in the maintenance of mitochondria and the production of glucose and it
plays a key role in wound-healing. The mean concentration of manganese in ambient air in the United
States is 0.02 μg/m3; however, ambient levels near industrial sources can range from 0.22 to 0.3 µg/m3.
Exposure to high levels in the environment (2–22 mg/m3) may have disabling neurological effects in
humans, leading to a disease called manganism. An MRL of 0.3 μg/m3 for chronic inhalation exposure
has been established by ATSDR; daily exposure from EC13 was 25 times lower than the MRL.
No manganese was found in products EC01–EC12.
Nickel is a hard, silvery-white metal, which has properties that make it very desirable for combining
with other metals to form mixtures called alloys. Most nickel is used to make stainless steel [37].
Atmospheric nickel concentrations are higher in rural and urban air (concentration range: 5–35 ng/m3)
than in remote areas (concentration range: 1–3 ng/m3) [38]. The most common harmful health effect of
nickel in humans is an allergic reaction, with approximately 10%–20% of the population being
sensitive to nickel [37]. Nickel compounds are classified as known human carcinogens by the IARC
(Group 1). The most serious harmful health effects from exposure to nickel, such as chronic bronchitis,
reduced lung function, and cancer of the lung and nasal sinus, have occurred in people who have
breathed dust containing certain nickel compounds while working in nickel refineries or nickel-processing
plants. However, the levels of nickel in these workplaces were much higher than usual (background)
levels in the environment. Lung and nasal sinus cancers occurred in workers who were exposed to
more than 10 mg/m3 of nickel, in the form of nickel compounds that were hard to dissolve (such as
nickel subsulfide) [38]. A potential source of nickel in e-cigarettes is nichrome heating wire, as well as
other parts of the atomizer which could be made from this material. Daily exposure from EC use
(average of all products) was almost 5 times lower compared to the chronic inhalational PDE level.
Six products did not emit any nickel to the aerosol, while for the rest the range of daily exposure was
1.6–9.4 times lower compared to PDE.
Strontium is usually found in nature in the form of minerals. Strontium compounds, such as
strontium carbonate, are used in making ceramics and glass products, pyrotechnics, paint pigments,
fluorescent lights, medicines, and other products [39]. The average amount of strontium that has been
measured in air from different parts of the US is 20 ng/m3. There are no harmful effects of stable
strontium in humans at the levels typically found in the environment. The only chemical form of stable
strontium that is very harmful by inhalation is strontium chromate, but this is because of toxic
chromium and not strontium itself. Ordinary strontium salts are not harmful when inhaled or placed on
the skin. The radioactive form is classified as a known human carcinogen by IARC (Group 1),
however, it seems unlikely that such a form was emitted from the ECs. No chronic inhalation PDE,
MRL or REL have been defined for strontium. Although strontium was measured in all samples,
only the aerosol of EC13 had detectable levels.
Tin is a soft, white, silvery metal that is insoluble in water. Inorganic tin compounds (tin combined
with chlorine, sulfur, or oxygen) are found in toothpaste, perfumes, soaps, coloring agents,
food additives, and dyes. Stannic oxide dust or fumes produce a benign form of pneumoconiosis in
humans, known as stannosis [40]. Workers exhibiting this pulmonary condition had industrial
exposures ranging from 15 to 20 years. No exposure levels were included in the case reports.
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No impairment of pulmonary function or systemic disease was observed. It has also been reported that
x-rays of tin foundry workers confirmed more than 150 cases of stannosis by 1959 [41]. Tin in ECs
is probably derived from soldering joints. Daily exposure from EC13 was >3000 times lower than the
NIOSH-established REL of 2000 μg/m3 [42]. Tin was not measured in samples EC01–EC12.
Titanium is a biocompatible metal, used in medicine for bone fracture healing and joint replacement.
Concerns about titanium relates only to titanium tetrachloride and titanium dioxide. The former is not
found naturally in the air, is very unstable and enters the environment primarily as air emissions from
facilities that make or use it in various chemical processes or as a result of spills [43]; therefore,
it is extremely unlikely that it was emitted from EC use. Titanium dioxide is formed from oxidation of
titanium. There is a concern about its carcinogenicity potential, with IARC classifying it as a possible
human carcinogen (Group 2B) [44]. However, a recent review evaluated the mortality statistics at
11 European and four US titanium dioxide manufacturing plants and concluded that there was no
suggestion of any carcinogenic effect associated with workplace exposure to titanium dioxide [45].
Although the study by Williams et al. [5] does not clarify which titanium compound was emitted from
the ECs tested, our analysis assumed that titanium dioxide was emitted. NIOSH has established a REL
of 2400 μg/m3 for fine and 300 μg/m3 for ultrafine particles [46]. Even when considering the
worst-case scenario (ultrafine particles), daily exposure from EC13 was >10,000 times lower
compared to the safety limit. Titanium was not measured in samples EC01–EC12.
Zinc is an essential nutrient, with zinc compounds commonly used by the pharmaceutical industry
as ingredients in some common products, such as vitamin supplements, sun blocks, diaper rash
ointments, deodorants, athlete's foot preparations, acne and poison ivy preparations, and antidandruff
shampoos. [47]. Average levels of zinc in the air throughout the United States are usually less than
1 µg/m3, but range from 0.1 to 1.7 µg/m3 in areas near cities [47]. Inhaling large amounts of zinc
(as zinc dust or fumes from smelting or welding) can cause a specific short-term disease called metal
fume fever, which is generally reversible once exposure to zinc ceases. The NIOSH-established REL
for zinc is 5000 μg/m3, thus, the daily exposure from EC13 was almost 6000 times lower than the
safety limits. No zinc was found in samples EC01–EC12.
Zirconium is a soft grayish to gold-colored metal used in nuclear industry, corrosion resistant alloys,
explosives, vacuum tube and iron and steel manufacturing. Additionally, it has some biomedical uses, such
as dental implants, knee and hip joint replacements [48]. Daily exposure from EC13 was >49,000 times
lower compared to the NIOSH-established REL of 5000 μg/m3 for zirconium [49]. Zirconium was not
measured in samples EC01–EC12.
Table 2 shows the secondary analysis, considering a resting inhalation volume of 10.8 m3 in 24-h and
4.5 m3 in 10-h. This significantly underestimates the acceptable daily exposure levels from MRLs and
RELs. Still, the daily exposure ranged from EC use ranged from >300 (for iron) to >40,000 (for zinc) lower
than RELs and was 13.5 lower than MRL for manganese.
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Table 2. Exposure to metals from electronic cigarette use in comparison with regulatory safety limits from the secondary analysis (assuming a
resting 10.3 m3 and 4.5 m3 respiratory volumes in 24-h and 10-h respectively); all values are in μg; the metals analyzed based on United States
Pharmacopeia Permissible Daily Exposures (PDEs) are not presented because PDEs are defined as level of exposure per day, irrespective of
the respiratory volume (see Table 1).
Metals
Manganese
per 1200 puffs
MRL (ATSDR)
Ratio (MRL/EC)
Aluminum
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Barium a
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Iron
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Tin
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Titanium b
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)

EC01

EC02

EC03

EC04

EC05

EC06

EC07

EC08

EC09

EC10

EC11

EC12

EC13

Average

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0
3.24
−

0.24
3.24
13.5

0.02

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

47.28
22,500
475.9

47.28

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

0
2250
−

1.44
2250
1562.5

0.11

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

62.4
22,500
360.6

62.40

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

NM
9000
−

4.44
9000
2027.0

4.44

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

NM
1350
−

0.24
1350
5625.0

0.24
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360.6
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5625.0
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Table 2. Cont.

Metals
Zinc
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)
Zirconium
per 1200 puffs
REL (NIOSH)
Ratio (REL/EC)

EC01

EC02

EC03

EC04

EC05

EC06

EC07

EC08

EC09

EC10

EC11

EC12

EC13

Average

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

0
22,500
−

6.96
22,500
3232.8

0.54

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

NM
22,500
−

0.84
22,500
26,785.7

0.84

42,025.9

26,785.7

Abbreviations: EC, electronic cigarette; MRL, Minimal Risk Level; ATSDR, Agency for Toxic Substances and Disease Registry; REL, Recommended Exposure Limit;
NIOSH, National Institute of Occupational Safety and Health; NM, not measured; a Values for barium nitrate, which has the lowest acceptable exposure limits among any
barium salt; b Values for titanium dioxide.
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4. Discussion
In this study the hazardous potential of metals emitted to EC aerosol was evaluated, by using
regulatory standards of acceptable exposure. The results show that the levels of daily exposure from
EC use are significantly lower compared to acceptable exposure from inhalational medications and by
orders of magnitude lower than the regulatory limits for daily occupational exposure. It is important to
emphasize that such analysis was performed by using worst case scenarios: the daily exposure from
ECs was overestimated (doubling the average number of daily puffs), while in the secondary analysis
we additionally assumed that a person breaths with the resting respiratory rate and tidal volume over
the whole day (underestimating the level of acceptable daily exposure calculated from MRLs and
RELs). Still, the levels of metals exposure from EC use were of minimal apparent health concern.
Exposure to multiple metals is also observed in medicinal products such as nicotine inhalers [4].
However, it should be emphasized that there were significant differences in exposure between
samples, meaning that it is possible to further reduce exposure to metals by improving production
quality. Moreover, the e-cigarette aerosol is a complex mixture of several compounds other than
meats. The analysis herein presents a risk assessment limited to metals exposure. Finally, this analysis
does not take into account the exposure to metals in EC users from other sources (such as daily
activities or occupational exposure). However, the regulatory limits are also set for specific situations
(e.g., medications use for PDE and occupational setting for NIOSH) and do not exclude the possibility
of additional exposure from other activities or in other settings.
The chronic PDE levels for inhalational medications were considered the most appropriate
(and probably the most stringent) comparator to assess the impact of EC exposure. Similarly to
medications, any potential hazard from EC use should be evaluated in the context of the benefit
associated with reduction or complete cessation of tobacco cigarette use, since the targeted population
is smokers. It is the balance between risks and benefits that determines whether a product should be
recommended for use. It is reasonable to assume that the PDE levels defined by USP for inhalational
medications are not absolutely safe, but still the benefits outweigh any potential risks. A similar
principle applies to EC use when used as a substitute for smoking, while it should be emphasized that
any exposure is unnecessary for never-smokers. Although in most cases the emissions from ECs
resulted in metal exposure much lower (in many cases by orders of magnitude) than PDE levels,
some ECs had cadmium and nickel exposure levels lower by only 30%–60% compared to PDE,
while one product (EC06) was the only one with cadmium exposure levels higher (by 10%) than the
PDE. This smaller difference could be associated with the stringency of the US Pharmacopeia safety
limits, as well as with the heating coil of the atomizers which are a potential source of nickel.
MRLs defined by ATSDR are very conservative estimates, taking into account the NOAELs and
dividing them by an UF associated with interspecies differences and inter-individual variability.
Exposure to manganese from EC13 was 25 times lower compared to the established MRL, while no
manganese was found in samples EC01–EC12. Even when we considered the unlikely scenario of
24-h respiration with the resting respiratory rate and tidal volume, the levels of daily exposure from
EC12 were still 13.5 times lower than MRL.
RELs defined by NIOSH are related to industrial hygiene and refer to maximum levels of
compounds that the workers are exposed to for a limited proportion of the day (10-h per day,
37

Int. J. Environ. Res. Public Health 2015, 12

5227

40-h per week). Unlike PDEs and MRLs, RELs are probably higher than acceptable levels for
exposure for the general population or sensitive population groups. However, in all cases, the levels of
metals found in EC aerosol were lower by >2–4 orders of magnitude compared to RELs, even in the
worst case scenario. This difference is higher than most UFs applied in risk assessment. It should be
emphasized that we evaluated emissions to which the EC user is directly exposed; it is expected that
environmental emissions are much lower and, thus, of no significant concern for the health of
bystanders (second-hand exposure).
The results of this risk assessment are not in agreement with concerns over adverse health effects of
EC metal emissions expressed by Williams et al. [5]. In that study, a list of adverse health effects was
presented, associated with chronic exposure to very large concentrations of metals while much lower
levels were found in the study. This emphasizes the importance of performing a risk assessment, which
will result in proper guidance to clinicians and reliable information to the targeted population group
(smokers) about any relevant health concern.
Although the average level of metals exposure from the EC products tested do not justify serious
health concerns, significant differences in emissions were observed between EC products, especially
for metals of high concern such as cadmium, lead and nickel. For cadmium, one product (EC06) would
result in higher than PDE exposure levels under the extreme EC use conditions we evaluated
(1200 puffs per day). On the contrary, no cadmium was detected in the aerosol of three products
(EC04, EC07 and EC12). A similar pattern was observed with lead. It was detected in all samples but
differences up to 50-fold in daily exposure was found between products. Nickel was not emitted by six
products while a 6-fold difference in emissions was observed between the other products.
Some products resulted in higher exposure compared to the nicotine inhalator, although statistical
significance was not observed for most of the products [4]. These findings indicate that there is a large
margin for improvement, by implementing strict quality standards and choosing appropriate materials.
EC manufactures should evaluate metal emissions in their products and should aim to avoid
unnecessary exposure.
This study evaluated the risk associated with exposure from 13 products, compared to the hundreds
of products available in the market. Evaluation of all available products is probably non-feasible as a
research project but could be implemented through regulatory standards, at least for the metals of
major concern. Use of biocompatible materials that would resist corrosion when in contact with liquids
and under the repeated heating and cooling cycles of EC use could result in reduced exposure to
metals. More studies are needed to define which materials are more appropriate for EC atomizers.
Moreover, the size of solid particles such as metals may affect the exposure outcome through enhanced
penetration in tissues and organs. ECs emit particles in nanometer range; however, metals have not
been characterized in terms of their size in EC aerosol. Although there are no regulatory limits
specifically defined for the particle size of metal emissions, we assume that size has been considered
when defining the safety limits since it is well known that nanoparticles are abundant in occupational
settings [50–52]. Another issue is that health risk may be associated with the solubility of different
metal particle forms [53]. For example, nickel is more toxic in insoluble form, mainly oxidic and
sulfidic nickel species [54], compared to soluble forms [55]. Solubility may also affect the site of
harm, with water soluble metals being able to penetrate the lung easier, reducing risk of lung disease
but enhancing potential risk for disease in other organs [56]. No such specific assessment was
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performed in this analysis, due to the lack of data on the form of metals detected in EC aerosol.
Moreover, the regulatory limits do not usually define separate levels of exposure depending on the
metal form, probably because in occupational settings (metallurgy industry) there is an abundance of
many forms of metals that the workers are exposed. The study by Williams et al. [5] evaluated an
outdated cartomizer model. There is a continuous improvement in the design, properties and safety
features of EC parts, with new-generation atomizers featuring pyrex glass and stainless steel structure
substituting plastics and other metals (for example: http://www.kangeronline.com/products/aerotank-turboclearomizer and http://www.aspirecig.com/Nautilus-Tank-System-c74670086.html). Further studies should
evaluate whether these advancements result in different metal emissions compared to those studied so far.
Research should also focus on defining the exact source of metal emissions. For example, the most
commonly used heating coils, kanthal and nichrome, may be an important source of nickel and chromium
emitted to the aerosol. This, as well as the potential to reduce emissions by using alternative materials for
heating coils, needs to be evaluated. Furthermore, both studies analyzed herein evaluated products used for
the first time during the study sessions. Atomizers are used for several days before being discarded
(or atomizer heads changed), thus it is important to identify whether there is any change in the stability and
related metal emissions of the atomizer components (mainly the heating coil) after some days of use. In any
case, some metal emissions are expected since the atomizers are essentially metallic structures, and this
might be preferable to using materials such as plastics which could interact with liquid and results in the
release of plasticizers.
5. Conclusions
In conclusion, the levels of metals emitted to the EC aerosol, as found in currently available
literature, are unlikely to generate significant adverse health effects for smokers switching to EC use.
However, discrepancies between products indicate that standards in product quality should be
implemented in order further reduce unnecessary exposure to metals.
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Use of electronic cigarettes (vapourisers)
among adults in Great Britain
33

Summary of findings
•
•
•

An estimated 2.6 million adults in Great Britain currently use electronic cigarettes.
Nearly two out of five users are ex-smokers and three out of five are current smokers.
The main reason given for use by smokers who currently use electronic cigarettes is to
reduce the amount they smoke while ex-smokers report using electronic cigarettes to
help them stop smoking.

Background
This fact sheet examines the use of electronic cigarettes among adults and young people in
Great Britain. As part of the Smokefree Britain surveys ASH has commissioned a series of
surveys on electronic cigarette use starting in 2010.1 Questions about electronic cigarettes were
extended to include all adults in surveys conducted in February 2012,2 2013,3 March 20144 and
2015.5
In March 20136 an additional survey of children aged 11 to 18 was conducted. This was
repeated in March 2014 and 2015.7 Using the findings of the YouGov surveys and applying
these to the most recent population data ASH has estimated the prevalence of electronic
cigarette usage in Great Britain.
For use among children please see the ASH factsheet on the subject. In summary the ASH
Smokefree Youth Survey shows that regular use of electronic cigarettes amongst children and
young people is rare and is confined almost entirely to those who currently or have previously
smoked.

Electronic cigarette use
ASH estimates8 that there are currently 2.6 million adults in Great Britain using electronic
cigarettes. Of these, approximately 1.1 million are ex-smokers while 1.4 million continue to
use tobacco alongside their electronic cigarette use. Regular use of the devices is confined to
current and ex-smokers and use amongst never smokers remains negligible.9
Awareness of electronic cigarettes is widespread among adults. The 2015 survey found that
95% of smokers and 93% of non-smokers had heard of electronic cigarettes.
Between 2010 and 2014 there was a rise in the number of current smokers who also use
electronic cigarettes, from 2.7% in 2010 to 17.6% in 2014. However, between 2014 and 2015
the proportion did not rise and remained at 17.6%.
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Planned review date: April 2016

Electronic cigarette use among current adult cigarette smokers
in Great Britain (2010-2015)

Unweighted base: GB adult smokers (2010, n=2297; 2012, n=2093; 2013, n=1895; 2014, n=1710; 2015 n=2037)

The increase in the numbers of people using electronic cigarettes between 2014 and 2015
came almost entirely from ex-smokers. The proportion of ex-smokers using electronic cigarettes
rose from 4.5% in 2014 to 6.7% in 2015.
Smokers and ex-smokers give a number of reasons for using, or having tried electronic
cigarettes. Among those who no longer use electronic cigarettes nearly half (45%) say they
used them ‘just to give it a try’.
Among current vapers, the principal reasons given by ex-smokers are “to help me stop smoking
entirely” (61%) and “to help me keep off tobacco” (53%). The principal reasons given by current
vapers who still smoking are to “to help me reduce the amount of tobacco I smoke, but not stop
completely” (43%) and “help me stop smoking entirely” (41%).
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Electronic cigarette use among former and never smokers in Great Britain (2012-2015)

Unweighted base: GB adult ex-smokers (2012, n=4473; 2013, n=4303; 2014, n=4498, 2015 n=3889), GB adult
never smokers (2012, n=5886; 2013, n=5973; 2014, n=5995 2015, n=6129)

Reasons for using an electronic cigarette among current vapers (2015)

Unweighted base: GB adult current e-cig user and current smoker (n=366), GB adult current ecig user and exsmoker (n=239)

46

3 ASH Fact Sheet on the use of electronic cigarettes among adults in Great Britain

In 2015 we asked for the first time how often people vaped. Ex-smokers are much more likely to
be using products everyday compared to smokers (84% compared to 45%).
Frequency of use among current smokers

Unweighted base: GB adult current e-cig user and current smoker (n=366), GB adult current ecig user and exsmoker (n=239)

Types of products people are using
Most electronic cigarette users (or “vapers”) use a rechargeable product with either replaceable,
pre-filled cartridges or a reservoir/tank. Only 5 per cent of electronic cigarette users use
disposable products although nearly a quarter (24 per cent) report that the first electronic
cigarette they tried was a disposable brand. The most popular products that people are
currently using are refillable devices with two thirds (66 per cent) of current users choosing this
type of product.
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Type of electronic cigarette products tried and currently used (2015)

Unweighted base: GB adults who reported having tried e-cigarettes (n=1855) and still use them (n=614)

There is some variation in type of product used between current and ex-smokers who vape.
•
•
•

More current smokers use a rechargeable kit with replaceable pre-filled cartridges than
ex-smokers (31% compared to 20%).
Current smokers are also more likely to use a disposable brand than ex-smokers (7%
compared to only 2%).
Ex-smokers favour a rechargeable product with a reservoir or tank (76% compared to
61% of current smokers).

Over the last year there has been a shift in the types of products which people are using. In
2014 rechargeable and disposable products that had a replaceable pre-filled cartridge were
more popular but in 2015 refillable tank devices are being much more widely used.
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Types of electronic cigarettes used in 2014 and 2015

Unweighted base: First type: % of GB adults who have tried e-cigarettes 2014 n=1337, 2015 n=1855. Most used
now: % of GB adults who have tried e-cigarettes and are still using them 2014 n=498, 2015 n=614

The flavours people are using
In 2015 we asked users for the first time whether the product they were using contained
nicotine. The vast majority of current electronic cigarette users say their products contain
nicotine (88%).
In 2015 we asked for the first time users about the types of flavours they use in their electronic
cigarettes. There were differences in the types of flavour used between smokers and exsmokers. Current smokers were more likely to be using tobacco flavours than ex-smokers (41%
compared to 35%). Very few people were using products with no flavours (5% of both ex and
current smokers).
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Flavour of electronic cigarette current vapers use most often (2015)

Unweighted base: GB adult current e-cig users and smokers (n=366) GB adult current e-cig users and ex-smokers
(n=239)

Perceptions of harm
Between 2013 and 2015 there has been a change in the perception of harm from electronic
cigarettes:
• A decrease in the number of people who don’t know whether an electronic cigarette is
more or less harmful than a regular cigarette (from 38% in 2013 to 23% in 2015)
• An increase in the number of people who accurately think electronic cigarettes are less
harmful (from 43% in 2013 to 52% in 2015)
• A decline among those who think they are completely harmless (from 10% in 2013 to
2% in 2015).
• However, at the same time the number of people who wrongly think they are as harmful
has increased (from 6% to 20%).
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Perception of harm from electronic cigarettes (2015)

Unweighted base: GB adults who have heard of electronic cigarettes (2013 n=8936; 2014 n=11307; 2015 n=11340)

For further information about electronic cigarettes, please see the Regulating nicotine products
page on the ASH Website.

51

8 ASH Fact Sheet on the use of electronic cigarettes among adults in Great Britain

References
1

2
3

4
5

6
7
8

9

Total sample size was 12,597 adults. Fieldwork was undertaken between 17th and 22nd March 2010. All
surveys were carried out online. All figures have been weighted and are representative of GB adults (aged
18+) or children (11 to 18) as appropriate.
Total sample size was 12,436 adults. Fieldwork was undertaken between 27th February and 16th March
2012. All figures have been weighted and are representative of all GB adults (aged 18+).
Total sample size was 12,171 GB adults. Fieldwork was undertaken between 1st and 19th February 2013.
All surveys were carried out online. The figures have been weighted and are representative of all GB Adults
(aged 18+)
Total sample size was 12,269. Fieldwork was undertaken between 5th and 14th March 2014. All surveys
were carried out online. The figures have been weighted and are representative of all GB Adults (aged 18+).
Total sample size was 12,055. Fieldwork was undertaken between 26th February and 12th March 2015. All
surveys were carried out online. The figures have been weighted and are representative of all GB Adults
(aged 18+).
Total sample size was 2,178 children aged 11 to 18. Fieldwork was undertaken 21st - 28th March 2013.
Total sample size was 2,068 children aged 11 to 18. Fieldwork was undertaken 21st March – 1st April 2014.
Methodology: Calculations are by ASH and King’s College London. We applied the proportions of e-cigarette
use by smoking status in the 2015 YouGov survey to the most recent available ONS mid-year GB population
estimates (2012).
Methodology: Calculations are by ASH. This was done by applying the proportions of e-cigarette use by
smoking status in the 2014 YouGov survey to the most recent available ONS mid-year GB population
estimates (2012)

52

9 ASH Fact Sheet on the use of electronic cigarettes among adults in Great Britain

Hughes et al. BMC Public Health (2015) 15:244
DOI 10.1186/s12889-015-1618-4

RESEARCH ARTICLE

Open Access

Associations between e-cigarette access and
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Abstract
Background: Public health concerns regarding e-cigarettes and debate on appropriate regulatory responses are
focusing on the need to prevent child access to these devices. However, little is currently known about the
characteristics of those young people that are accessing e-cigarettes.
Methods: Using a cross-sectional survey of 14-17 year old school students in North West England (n = 16,193) we
examined associations between e-cigarette access and demographics, conventional smoking behaviours, alcohol
consumption, and methods of accessing cigarettes and alcohol. Access to e-cigarettes was identified through a
question asking students if they had ever tried or purchased e-cigarettes.
Results: One in five participants reported having accessed e-cigarettes (19.2%). Prevalence was highest among
smokers (rising to 75.8% in those smoking >5 per day), although 15.8% of teenagers that had accessed e-cigarettes
had never smoked conventional cigarettes (v.13.6% being ex-smokers). E-cigarette access was independently
associated with male gender, having parents/guardians that smoke and students’ alcohol use. Compared with
non-drinkers, teenagers that drank alcohol at least weekly and binge drank were more likely to have accessed
e-cigarettes (adjusted odds ratio [AOR] 1.89, P < 0.001), with this association particularly strong among never-smokers
(AOR 4.59, P < 0.001). Among drinkers, e-cigarette access was related to: drinking to get drunk, alcohol-related violence,
consumption of spirits; self-purchase of alcohol from shops or supermarkets; and accessing alcohol by recruiting adult
proxy purchasers outside shops.
Conclusions: There is an urgent need for controls on the promotion and sale of e-cigarettes to children. Findings
suggest that e-cigarettes are being accessed by teenagers more for experimentation than smoking cessation. Those
most likely to access e-cigarettes may already be familiar with illicit methods of accessing age-restricted substances.
Keywords: Electronic cigarettes, Adolescents, Smoking, Alcohol use

Background
Rapid growth in the marketing and use of e-cigarettes is
generating widespread public health debate across the
globe. Designed to provide a comparable smoking experience to conventional cigarettes, e-cigarettes are
battery-powered nicotine delivery devices that provide
doses of nicotine through an aerosol, typically combined
with flavouring and driven by a component such as propylene glycol [1,2]. Unlike many nicotine replacement
therapies, e-cigarettes are often marketed to smokers as

healthier alternatives to conventional tobacco products,
rather than as aids to ending nicotine dependence [3].
Proponents stress their harm reduction benefits in moving smokers away from the damaging toxins in conventional tobacco products, and their potential in helping
them quit smoking altogether [4,5]. However, opponents
highlight their unknown quality, safety and efficacy; their
deleterious impact on the ‘no smoking’ health message;
and their potential to harm children, including as a
possible gateway to cigarette smoking [2,4,6]. Thus, despite growing consensus among health professionals that
e-cigarettes are a less damaging delivery mechanism for
nicotine than conventional tobacco products [6], a lack
of regulation governing them in many countries means
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that an addictive drug can be promoted to, and cheaply
accessed by, children [7]. However, the extent of children’s access to e-cigarettes and the characteristics of
those that access them remain poorly defined.
Research on e-cigarette use in children is only just
emerging, yet studies in several countries are showing
their rapid penetration into adolescent markets. In the
USA, studies show that lifetime e-cigarette use in grades
6-12 school students (~age 11-18) more than doubled
from 3.3% in 2011 to 6.8% in 2012 [1]. Whilst most
e-cigarette users in the 2012 survey were current smokers,
9.3% had never smoked a conventional cigarette. In
France, a 2012 study of Parisian school students aged 1219 years found that 8.1% had tried e-cigarettes, with
prevalence ranging from 4.4% of non-smokers up to
33.4% of regular smokers [8]. In Korea, prevalence of ever
using e-cigarettes in 13-18 year olds was found to have increased almost 20-fold between 2008 and 2011, from 0.5%
to 9.4%, with 1.4% of e-cigarette users in 2011 having
never smoked cigarettes [9].
In the UK, the marketing and sale of e-cigarettes has
increased substantially over recent years [3,10], with 1.3
million people estimated to use them in 2013 [11]. A
survey in 2013 found that two thirds of 11-18 year olds
had heard of e-cigarettes, and that 5% of those who had
heard of them had tried them [12]. E-cigarettes are expected to be regulated in the UK through European legislation by 2016 and a ban on sales to under 18s is
expected to precede this in England [13,14]. At present,
however, they are governed only through general product safety regulations with no specific sale or marketing
restrictions. Trading Standards is the body responsible
for enforcing regulations on the sale of consumer goods
in the UK, including sales of age-restricted products. To
inform their work in North West England, Trading
Standards run biennial school surveys on alcohol and
tobacco-related behaviours among 14-17 year old students, with the legal purchase age for both these substances being 18 years. With growing concerns around
the exposure of children to unregulated e-cigarettes, a
question was added to the 2013 survey asking students if
they had ever bought or tried e-cigarettes. This question
offers the opportunity to identify levels of e-cigarettes
access among children under 18 years and the characteristics of those that are most likely to be accessing them;
with preventing child access to e-cigarettes being a key
focus of legislative approaches to e-cigarettes not only in
the UK but internationally. Thus, here we explore associations between e-cigarette access, student demographics, and their patterns of tobacco and alcohol use.

conducted among 14-17 year olds in schools in North West
England. The survey consists of closed, self-completed
questions including: age, gender, alcohol consumption
(drinking frequency, binge drinking frequency, drink types
consumed, drinking location, drinking to get drunk)
smoking behaviours (smoking status, age of first smoking),
alcohol and tobacco access methods, parental smoking,
and involvement in violence when drunk [15-17]. The
question on e-cigarette access asked students “have you
ever tried or purchased e-cigarettes”.
As with previous survey rounds, the questionnaire was
made available to secondary schools across North West
England through local authority Trading Standards departments [15-17]. Within schools, the questionnaire
was delivered to students by teachers during normal
school lessons between January and April 2013. Students
self-completed the questionnaire voluntarily and anonymously. Compliance was not recorded by schools
with the sample not intended to be representative of
North West school children, but rather to provide a
broad sample of students from a range of community
types. A total of 114 schools participated, with representation from schools in all 23 upper tier local authorities
in the region. The initial survey in 2005 was approved
by the Trading Standards North West Executive Committee and schools participate on a voluntary basis
under their own approval systems. Ethical approval to
analyse the survey data for this study was obtained from
Liverpool John Moores University Research Ethics
Committee.
The total dataset included 18,233 participants aged 1417 years. Cases were excluded if they were missing data
on gender (n = 144), e-cigarette access (n = 602), or if
questionnaires were spoiled (n = 23; e.g. unrealistic answers). The Index of Multiple Deprivation (IMD) 2010
[18] was used to assign participants to an ecological
quintile of deprivation using a three stage process.
Where full postcode was available (n = 8,676 cases),
these were mapped directly to a Lower Super Output
Area (English geographical areas with an average population size of 1,500 [19]) for which an IMD score is routinely calculated at a national level. Where only partial
postcode was provided, those that spanned more than
one LSOA were assigned to the LSOA that contained
the majority of postcodes possible within the partial
postcode (n = 2,926 cases). Where no postcode information was available, students were allocated to an LSOA
based on school postcode; a proxy measure used in previous studies (n = 5,844 cases) [15-17]. Students were
assigned to a national quintile of deprivation based on
the IMD score of their allocated LSOA (1 = most affluent, 5 = most deprived). Students for whom no marker
of deprivation was available were excluded from analyses
(n = 1,253 cases). Thus, the final sample was 16,193.

Methods
The study used data from the 5th iteration of the Trading
Standards North West Alcohol and Tobacco Survey
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smokers. Ex-smokers were identified through the option
‘I used to smoke but have given up’. Alcohol consumption frequency was identified by the question How often
would you say you drink alcohol? and binge drinking
through the question How often would you say that you
drink five or more alcoholic drinks on one occasion?
(response options: never, <once a month, 1-3 times a
month, once a week, twice a week, 3-6 times a week,
every day). We categorised students into five drinker
types: non-drinkers: occasional moderate drinkers
(drink < once a week, never binge); regular moderate
drinkers (drink > =once a week, never binge); occasional
drinkers that binge (drink < once a week, binge at any
frequency); and regular drinkers that binge (drink alcohol > =once a week, binge at any frequency). Students
were identified as users of specific drink types (e.g.
spirits) if they reported consuming at least one of that
drink type in a typical week.

Analysis was undertaken in SPSS (v18) using chi
squared and logistic regression to control for confounding factors when examining associations between ecigarette access and student demographics, smoking and
drinking behaviours. Hierarchical logistic regression was
used with school in the first block to control for clustering of students within schools, with the exception of
analysis of regular smokers where sample sizes in individual schools were insufficient. E-cigarette access was
identified through a ‘yes’ response to the question Have
you ever bought or tried electronic cigarettes? Smoking
status was established through a question asking students which of a range of options best described them
(Table 1), with response options for smokers including
I only smoke when drinking alcohol and increasing levels
of regular smoking from <5 to >20 per day. Those smoking <5 a day were categorised as light regular smokers
and those smoking at higher levels as heavy regular

Table 1 Associations between e-cigarette access and demographics, smoking and drinking status, and parental
smoking
Sample distribution

Accessed e-cigarettes

%

n

%

100.0

16193

19.2

(Ref) Female

52.9

8569

17.7

Male

47.1

7624

20.8

(Ref) 14

20.5

3318

16.3

15

45.4

7350

17.9

16

31.7

5141

22.1

17

2.4

384

28.4

(least deprived, Ref) 1

12.5

2022

14.4

2

15.1

2447

16.4

3

15.8

2555

17.9

4

18.7

3035

21.8

(most deprived) 5

37.9

6134

21.0

(Ref) Never smoked

61.2

9699

4.9

All
Gender

Age

Deprivation quintile

Smoking status

Parent/guardian smokes

Drinking status

a

Pa

AOR (95% CIs)b

P

<0.001

1.64 (1.47-1.82)

<0.001

<0.001

ns

<0.001

ns
<0.001

Tried but didn’t like it

19.4

3082

22.6

5.10 (4.44-5.86)

<0.001

Ex-smoker

5.1

803

50.7

17.94 (14.87-21.63)

<0.001

Smoke when drinking

5.1

805

43.4

14.16 (11.62-17.26)

<0.001

Regular light smoker

2.9

457

67.2

36.55 (28.64-46.64)

<0.001

Regular heavy smoker

6.4

1012

75.8

<0.001

50.28 (40.97-61.71)

<0.001

(Ref) No

59.4

9435

13.2
<0.001

1.53 (1.37-1.70)

Yes

40.6

6454

27.4

(Ref) Non-drinker

31.7

5067

9.3

Occasional moderate

13.2

2115

8.2

0.96 (0.77-1.19)

0.719

Regular moderate

1.1

175

13.7

0.91 (0.53-1.57)

0.744

Occasional, binge

38.0

6066

21.8

1.46 (1.26-1.69)

<0.001

Regular, binge

15.9

2544

41.9

1.89 (1.59-2.24)

<0.001

b

<0.001
<0.001

<0.001

Chi squared analysis; Hierarchichal backward conditional logistic regression including all variables shown with school entered in the first block, included sample
n = 15,400. AOR = adjusted odds ratio; CIs = confidence intervals; Ref = reference category; ns = not significant.
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Results
The demographic breakdown of the sample is shown in
Table 1. One in five respondents (19.2%) reported having
accessed e-cigarettes, with access being higher in males
than in females and increasing with age and deprivation
(Table 1). Levels of e-cigarette access increased from
4.9% of those who had never smoked cigarettes, to half
(50.7%) of ex-smokers and over two thirds of regular
smokers (67.2% light regular smokers, 75.8% heavy regular smokers, P < 0.001; Table 1). Thus, across all students
who had accessed e-cigarettes, 35.8% were regular
smokers, 11.6% only smoked when drinking, 13.6% were
ex-smokers, 23.3% had tried smoking but didn’t like it,
and 15.8% had never smoked. Teenagers with a parent/
guardian who smoked were more likely to have accessed
e-cigarettes than those with non-smoking parents/guardians (Table 1). E-cigarette access also showed a strong
relationship with alcohol use. Students who drank alcohol at any level were significantly more likely to have
accessed e-cigarettes than non-drinkers (23.7% v 9.3%,
P < 0.001), with prevalence rising from less than one in
ten in non-drinkers or occasional moderate drinkers to
41.9% in regular drinkers that binge (Table 1).
The relationship between e-cigarette access and male
gender remained after adjusting for confounders through
logistic regression (Table 1). However, relationships between e-cigarettes and age and deprivation were no longer significant. Any smoking experience was associated
with e-cigarette access, with adjusted odds ratios (AORs)
rising to 50.28 in regular heavy smokers. An independent relationship also remained between e-cigarette
access and having parents/guardians that smoke. Compared with non-drinkers, binge drinkers had increased
odds of e-cigarette access, with AORs rising from 1.46
for occasional drinkers to 1.89 for those drinking weekly
or more.
Among regular smokers, e-cigarette access increased
with age and was higher in males and those with parents/guardians who smoked (Table 2). Prevalence was
also higher in smokers who got their cigarettes from parents or from friends/family aged over 18 years. After
controlling for confounding factors, e-cigarette access in
regular smokers remained associated with older age,
being male, heavy smoking and having parents/guardians
that smoked. However, only obtaining cigarettes from
friends/family aged over 18 was associated with e-cigarette
access (Table 2).
In teenagers who had never smoked conventional
cigarettes, e-cigarette access was higher in males, increased with deprivation and was elevated in those
whose parents/guardians smoked (Table 3). E-cigarette
access was strongly associated with alcohol use, with
prevalence ranging from 1.8% in regular moderate drinkers up to 11.5% in regular drinkers who binge. This

relationship remained in multivariate analysis, with odds
of e-cigarette access being 4.59 in non-smokers that
regularly drink and binge compared with those that do
not drink (Table 3). Multivariate analysis also found reduced odds of e-cigarette access in 15 and 16 year olds
compared with 14 year olds.
Limiting data to students who drink alcohol, bivariate
relationships were seen between e-cigarette access and
binge drinking, regular drinking and drinking alcohol in
public places (e.g. in parks, streets; Table 4). Prevalence
also increased in teenagers who purchased their own
alcohol (from on- or off-licensed premises), took it from
parents without consent, got it from friends/family
either under or over 18, and got adults outside shops to
buy it for them. However, it was reduced in those who
were given or bought alcohol by parents (Table 4).
E-cigarette access was higher in drinkers who agreed
with the statement I only drink alcohol to get drunk and
in those who reported having been involved in violence
when drunk (Table 4). These strong relationships remained in multivariate relationships (Table 4). Independent relationships were also identified between e-cigarette
access and: binge drinking; buying own alcohol from
shops or supermarkets; getting alcohol from friends/
family over aged 18; and getting alcohol from adults outside shops.
A total of 6,323 drinkers provided details on the drink
types they consumed in a normal week. Spirits were the
most common type of drink consumed (63.1%), followed
by lager (52.7%), alcopops (51.6%), bottles/cans of cider
(49.4%), wine (42.9%) and large value bottles of cider
(31.5%). A logistic regression model using all variables in
Table 4 plus drink type variables found that consumption of spirits (AOR 1.32 [1.10-1.60], P = 0.004) was independently associated with e-cigarette access.

Discussion
As public health debate on the pros and cons of ecigarettes continues, moves to regulate their promotion
and sale are increasingly being proposed and adopted by
governments across the world [6]. A key feature of such
regulation is preventing child access to e-cigarettes.
Thus, understanding the extent of e-cigarette access by
young people and the characteristics of those that access
them will be crucial in informing prevention and control
strategies. Using a sample of over 16,000 14-17 year old
school students in North West England, we found that
almost one in five had either tried or purchased ecigarettes. Such rapid penetration into teenage culture of
what is essentially a new drug use option is without
precedent. As with findings from studies elsewhere
[7-9], e-cigarette access was most common in students
who smoked conventional cigarettes, particularly those
who smoked in greater quantities. Thus, 67.2% of light
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Table 2 Associations between e-cigarette involvement, demographics, and smoking and drinking behaviours in regular
smokers
Sample distribution

Accessed e-cigarettes

%

n

%

54.3

797

70.5

Pa

AOR (95% CIs)b

0.015

1.36 (1.04-1.80)

P

Gender

(Ref) Female
Male

45.7

672

76.2

Age

(Ref) 14

15.9

234

63.7

15

40.9

601

72.5

1.65 (1.12-2.41)

0.011

16

38.5

565

77.0

2.10 (1.42-3.11)

<0.001

2.21 (0.95-5.13)

0.066

Deprivation quintile

Smoking status

Smoked < age 13

17

4.7

69

78.3

(least deprived; Ref) 1

7.4

109

71.6

2

10.7

157

71.3

3

15.8

232

76.3

4

22.0

323

73.1

(most deprived) 5

44.1

648

72.7

(Ref) Light smoker

31.1

457

67.2

Heavy smoker

68.9

1012

75.8

(Ref) No

63.1

806

74.2

Yes

36.9

472

74.4

(Ref) No

31.7

456

66.9

Yes

68.3

983

75.8

Get from parents

(Ref) No

73.0

1006

72.1

Yes

27.0

372

77.7

Get from friends/family under 18

(Ref) No

78.8

1086

74.2

Yes

21.2

292

71.2

Get from friends/family over 18

(Ref) No

62.4

860

71.3

Yes

37.6

518

77.4

Buy from shops

(Ref) No

43.7

602

72.3

Yes

56.3

776

74.6

Buy from street sellers etc*

(Ref) No

79.8

1099

73.5

Parents/guardians smoke

0.027
0.003

0.001

0.802

0.001

ns

1.56 (1.19-2.06)

0.001

1.48 (1.12-1.96)

0.007

0.946

<0.001

c

Conventional cigarette access methods

Drinking status

a

Yes

20.2

279

73.8

(Ref) non-drinker

7.3

105

79.0

Occasional moderate

3.0

44

65.9

Regular moderate

0.7

10

70.0

Occasional, binge

37.2

539

73.1

Regular, binge

51.8

749

72.8

b

0.036

ns

0.304

ns

0.012

1.37 (1.03-1.82)

0.028

0.326

ns

0.915

ns

0.535

ns

c

Chi squared analysis; Backward conditional logistic regression including all variables shown, included sample n = 1,185. Students were instructed to tick all that
applied. AOR = adjusted odds ratio; CIs = confidence intervals; Ref = reference category; ns = not significant.
*Buy from street sellers/neighbours/private house/vans.

tobacco smokers (e.g. USA [20]), and this may indicate
the rapid expansion in promotion [10] and reducing price
[21] of e-cigarettes that means they are widely visible and
easily available to teenagers with an interest in smoking.
A key public health concern with e-cigarettes is their
potential to recruit children to nicotine dependence. In
adults, e-cigarettes are typically used by smokers to help
them reduce or quit tobacco use and uptake levels among

smokers (<5 per day) and 75.8% of heavier smokers reported having accessed e-cigarettes. These figures are far
higher than those for e-cigarette use by adolescent
smokers reported in previous studies (e.g. France, 33.4%
[8], Korea, 36.6% [9]), and this will in part reflect the different age ranges and broader question asked in our
study. However, findings are consistent with other recent
studies reporting high levels of e-cigarette access among
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Table 3 Associations between e-cigarette involvement, demographics and drinking behaviours in school children that
have never smoked

Gender

Age

Deprivation quintile

Parents/guardians smoke

Alcohol use

Sample distribution

Accessed e-cigarettes

%

n

%

(Ref) Female

50.8

4931

3.4

Male

49.2

4768

6.4

(Ref) 14

23.1

2238

5.3

15

46.7

4532

4.5

0.72 (0.55-0.94)

0.011

16

28.4

2752

5.1

0.72 (0.53-0.98)

0.038

17

1.8

177

6.2

(least; Ref) 1

14.1

1367

3.9

2

16.3

1579

3.8

3

15.8

1533

4.4

4

18.1

1753

5.4

(most) 5

35.7

3467

5.7

(Ref) No

67.1

6422

4.0

Yes

32.9

3143

6.5

(Ref) Non-drinker

43.6

4180

3.6

Occasional moderate

17.5

1679

3.6

Pa

AOR (95%CIs)b

<0.001

1.96 (1.59-2.42)

P
<0.001
0.038

0.331

1.31 (0.63-2.75)

0.470
ns

0.007

<0.001

1.57 (1.28-1.93)

<0.001
<0.001

1.38 (1.01-1.90)

0.045

Regular moderate

1.1

110

1.8

0.57 (0.14-2.40)

0.446

Occasional, binge

30.4

2915

5.9

2.39 (1.87-3.06)

<0.001

Regular, binge

7.3

704

11.5

4.59 (3.34-6.29)

<0.001

<0.001

a

Chi squared analysis; bHierarchical backward conditional logistic regression including all variables shown, included sample n = 9,458. AOR = adjusted odds ratio;
CIs = confidence intervals; Ref = reference category; ns = not significant.

activity has increased, smoking prevalence in children has
reduced, with 23% of 11-15 year olds in England in 2012
having ever tried smoking compared with 49% in 1996
[27]. However, adolescence is a period of experimentation
and while anti-smoking efforts may have deterred many
teenagers from trying tobacco, the marketing of ecigarettes as a healthy alternative may proffer a viable new
method for them to experience the nicotine ‘hit’ without
the perceived harmful impacts of tobacco. For other products, health claims have been found to produce a ‘halo
effect’ that not only encourages purchasing, but also
reduces consumers’ information-seeking (e.g. food and
nutritional information [28]). Specifically for teenagers,
glamorisation of e-cigarettes in advertising, celebrity endorsement and the range of attractive designs and flavourings available are likely to be furthering their appeal
[3]. Here, almost a quarter of teenagers that had accessed
e-cigarettes had tried smoking conventional cigarettes but
not liked them. Although we cannot determine whether
this experience occurred before or after accessing ecigarettes, it is likely that flavourings make e-cigarettes an
attractive option to teenagers who would otherwise be put
off conventional cigarettes by their taste.
A key finding from our study was the association between alcohol consumption and e-cigarette access. Even
after controlling for smoking behaviours, teenagers who

non-smokers are thought to be very low (typically <1%)
[22-25]. Here, however, almost one in twenty (4.9%) teenagers who had never smoked conventional cigarettes
reported having accessed e-cigarettes. In fact, although exsmokers had greater odds of e-cigarette access than never
smokers, never smokers accounted for a much larger proportion of the sample (61.2% v 5.1% for ex-smokers) and
therefore a larger proportion of those reporting e-cigarette
access (15.8%) than ex-smokers (13.6%). Among neversmokers, odds of having accessed e-cigarettes were greater
in 14 year olds than in those aged 15 or 16 years. This
likely reflects the fact that many young people who are inclined towards smoking will have already tried cigarettes
by the age of 15. For individuals who have never used a
substance, however, accessing that substance is a first
step to initiating use. Further, for conventional tobacco
products, perceived ease of accessibility has been found
to increase adolescents’ risk of smoking uptake [26].
In the UK, as in many other countries, today’s adolescents have grown up with a strong ‘smoking kills’ message
and reducing social acceptance of smoking. Smoking prevention education is delivered in schools from an early
age, tobacco advertising is banned, tobacco packaging carries strong visual health warnings and smoke-free legislation prohibits smoking in virtually all enclosed work and
public spaces. As tobacco control and smoking prevention
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Table 4 Associations between e-cigarette access and alcohol-related behaviours in drinkers

Binge drink

No (Ref)

Drinking frequency

Drink outside

Sample distribution

Accessed e-cigarettes

%

n

%

21.0

2293

8.6

Yes

79.0

8630

27.8

<weekly (Ref)

75.1

8310

18.3

> = weekly

24.9

2758

40.0

(Ref) No

86.5

9604

20.3

Yes

13.5

1496

45.7

(Ref) No

92.7

9851

22.4

Yes

7.3

780

41.5

(Ref) No

88.8

9436

20.6

Yes

11.2

1195

49.2

(Ref) No

42.9

4566

31.8

Yes

57.1

6065

17.7

Pa

AOR (95% CIs)b

P

<0.001

1.48 (1.20-1.82)

<0.001

1.29 (1.08-1.55)

0.005

<0.001

1.24 (1.09-1.40)

0.001

<0.001

1.28 (1.06-1.54)

0.010

<0.001

1.27 (1.11-1.45)

0.001

<0.001

1.78 (1.52-2.08)

<0.001

<0.001

<0.001

Alcohol access methodsc
Buy in pubs and clubs

Buy from off licences/supermarkets

Parents/guard ians give/buy

Take from parents/guardians without consent

Friends/family under 18

Friends/family over 18

Get adults outside shops to buy for me

I only drink alcohol to get drunk

Been violent or in a fight when drunk
a

(Ref) No

93.9

9985

22.9

Yes

6.1

646

37.0

(Ref) No

88.9

9448

22.7

Yes

11.1

1183

32.5

(Ref) No

53.7

5710

20.8

Yes

46.3

4921

27.2

(Ref) No

89.9

9556

21.0

Yes

10.1

1075

48.9

(Ref) No

64.4

6934

15.8

Yes

35.6

3833

37.5

(Ref) No

83.1

9029

17.1

Yes

16.9

1836

54.8

<0.001

<0.001

<0.001

<0.001

<0.001

b

Chi squared analysis; Hierarchical backward conditional logistic regression, included sample n = 9,651: the variables gender, age, deprivation quintile, smoking
status and parent/guardian smoking were also included in the model; male gender, any smoking experience and parental smoking were significantly associated
with e-cigarette access. cStudents were instructed to tick all that applied. AOR = adjusted odds ratio; CIs = confidence intervals; Ref = reference category;
ns = not significant.

The high prevalence of e-cigarette access amongst
teenagers in our study, and particularly their use among
those that have never smoked conventional cigarettes,
highlights the urgent need for age restrictions on the
promotion and sale of e-cigarettes. With such restrictions increasingly being introduced, understanding how
teenagers that access e-cigarettes are able to access other
age-restricted products (i.e. cigarettes and alcohol) will
support enforcement work. Among smokers, obtaining
cigarettes from friends or family over the age of 18 was
independently associated with e-cigarette access. Friends
and family are also key sources of e-cigarettes for teenagers [29]. Among drinkers, teenagers who bought alcohol themselves from off-licensed premises and those
who asked adults outside shops to purchase alcohol for
them (known as proxy purchasing) also had increased
odds of e-cigarette access. Both these methods represent

drink regularly and binge drink were significantly more
likely to have accessed e-cigarettes (Table 1). This association was particularly strong in those that had never
smoked. Thus, over one in ten never-smokers who
drank regularly and binged had accessed e-cigarettes,
with their odds of e-cigarette access more than four
times those of never-smokers who did not drink.
Among all drinkers, e-cigarette access was associated
with binge drinking, drinking to get drunk, involvement in violence after drinking and consumption of
spirits; a drink type that has been associated with
alcohol-related harm in previous studies [16]. These
findings suggest that teenagers that access e-cigarettes
are those that are most vulnerable to other forms of
substance use and risk-taking behaviours, and that
e-cigarettes are rapidly being added to at-risk teenagers’
substance using repertoires.
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misallocated, the deprivation profile of the sample was
generally consistent with that for the 14-17 year old
population in the North West region (sample, quintile 1,
12.5%; 2, 15.1%; 3, 15.8%; 4, 18.7%; 5, 37.9%; North
West, quintile 1, 15.6%; 2, 16.3%; 3, 15.6%; 4, 18.0%; 5
34.5%). Students that could not be assigned to a
deprivation quintile were excluded from analysis and
therefore represent additional potential bias in the final
sample. As with all surveys of self-reported social behaviours, students’ may have under or over reported
e-cigarette access, smoking and drinking behaviours due
to factors including social desirability, poor recall or lack
of knowledge. Finally, while little data are available on
the regional distribution of e-cigarette use among either
children or adults in England, prevalence of tobacco
smoking tends to be higher in the North than in the
South [32]. Thus findings should not be considered representative of all 14-17 year olds in England or the
North West region.

mechanisms by which minors access alcohol illicitly
without the knowledge or supervision of parents or
guardians, and both have been associated with risky
alcohol consumption and alcohol-related harms in previous studies [15,16]. Their association with e-cigarettes
suggests that teenagers who access e-cigarettes are
already familiar with strategies to bypass age legislation
on restricted products.
Across all analyses conducted in our study, having a
parent or guardian who smokes was one of the strongest
predictors of e-cigarette access. Associations between
parental and child smoking are widely reported [30], and
are thought to operate through both genetic and environmental influences. Similar relationships may exist for
propensity to experiment with e-cigarettes. The Trading
Standards survey did not ask students whether or not
their parents used e-cigarettes, yet the availability of
e-cigarettes in the home may be an important consideration for future interventions. Although the content of
e-cigarettes varies [31], single cartridges typically contain
several hundred ‘puffs’ and unguarded, could easily be
‘shared’ by children without the adult users’ knowledge.
The involvement of parents along with schools in work
to address e-cigarette use in children is likely to be particularly important as their lack of smoke and odour
means that, unlike conventional cigarettes, they can easily be used in bedrooms or on school property without
detection.
Like all cross-sectional surveys, this study had a number of limitations. Firstly the question on e-cigarettes
included in the Trading Standards survey was specific to
access, asking whether students had tried or bought
e-cigarettes. However, preventing child access to ecigarettes is the focus of current regulatory responses to
e-cigarettes. While it is not possible to determine how
many of those teenagers who accessed e-cigarettes had
either bought or used them, it seems reasonable to assume that many teenagers who are motivated to purchase an e-cigarette would also be interested in trying it.
The survey did not record any measure of e-cigarette
access frequency nor of when e-cigarette access had
occurred, and thus it was not possible to identify
whether teenagers that reported both e-cigarette access
and smoking had accessed e-cigarettes before or after
conventional cigarettes. While school surveys can be
limited by time availability in the classroom, results from
this survey justify a greater focus on e-cigarettes in the
next iteration of the survey, including questions on frequency of e-cigarette use and age of initiation. School
participation was voluntary and compliance data were
not recorded, thus selection bias cannot be ruled out. In
the absence of residential postcode data, students were
assigned to a quintile of deprivation on an ecological
basis and while this may have meant some students were

Conclusions
Identifying which children are accessing e-cigarettes is
crucial for targeting health information and understanding which young people may be most vulnerable as
sales of e-cigarettes become age restricted. Our study
suggests that a substantial number of teenagers are
accessing e-cigarettes, including those who have never
smoked conventional tobacco products. However, those
most likely to access e-cigarettes are those who engage
in other substance-related risk behaviours including
regular smoking, binge drinking, drinking to get drunk
and alcohol-related violence. Thus, findings appear more
consistent with teenagers viewing e-cigarettes as a recreational substance rather than a smoking cessation tool.
E-cigarette access is also associated with specific alcohol
access patterns, including self-purchase of alcohol in offlicensed premises and the recruitment of proxy purchasers from outside such premises. Thus, high risk
teenagers that access e-cigarettes are likely to already be
familiar with mechanisms for avoiding age restrictions
on substances. In particular, findings highlight the urgent need for controls on e-cigarette sales to children.
The longer such controls are delayed, the greater the
number of children likely to want to access e-cigarettes
illicitly once a ban on sales to children is imposed.
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Abstract
Introduction: E-cigarettes can be categorized into two basic types, (1)
cigalikes, that are disposable or use pre-filled cartridges and (2) tanks,
that can be refilled with liquids. The aims of this study were to examine:
(1) predictors of using the two e-cigarette types, and (2) the association
between type used, frequency of use (daily vs. non-daily vs. no use), and
quitting.

Methods: Online longitudinal survey of smokers in Great Britain was first
conducted in November 2012. Of 4064 respondents meeting inclusion
criteria at baseline, this study included (N = 1643) current smokers
followed-up 1 year later. Type and frequency of e-cigarette use were
measured at follow-up.
Results: At follow-up, 64% reported no e-cigarette use, 27% used
cigalikes, and 9% used tanks. Among e-cigarette users at follow-up,

respondents most likely to use tanks versus cigalikes included: 40–54
versus 18–24 year olds and those with low versus moderate/high

education. Compared to no e-cigarette use at follow-up, non-daily
cigalike users were less likely to have quit smoking since baseline (P =
.0002), daily cigalike or non-daily tank users were no more or less likely
to have quit (P = .3644 and P = .4216, respectively), and daily tank users
were more likely to have quit (P = .0012).
Conclusions: Whether e-cigarette use is associated with quitting depends
on type and frequency of use. Compared with respondents not using ecigarettes, daily tank users were more likely, and non-daily cigalike users
were less likely, to have quit. Tanks were more likely to be used by older
respondents and respondents with lower education.
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Abstract
Aims
To evaluate biochemically verified smoking status and electronic nicotine delivery systems (ENDS) use behaviors and beliefs among a
sample of customers from vapor stores (stores specializing in ENDS).

Design, Setting and Participants
A crosssectional survey of 215 adult vapor store customers at four retail locations in the Midwestern United States; a subset of
participants (n = 181) also completed exhaled carbon monoxide (CO) testing to verify smoking status.

Measurements
Outcomes evaluated included ENDS preferences, harm beliefs, use behaviors, smoking history and current biochemically verified
smoking status.

Findings
Most customers reported starting ENDS as a means of smoking cessation (86%), using newergeneration devices (89%), vaping non
tobacco/nonmenthol flavors (72%) and using eliquid with nicotine strengths of ≤20 mg/ml (72%). There was a high rate of switching
(91.4%) to newergeneration ENDS among those who started with a firstgeneration product. Exhaled CO readings confirmed that 66% of
the tested sample had quit smoking. Among those who continued to smoke, mean cigarettes per day decreased from 22.1 to 7.5
(P<0.001). People who reported vaping longer [odds ratio (OR) = 4.659, 95% confidence interval (CI) = 2.001–10.846], using newer
generation devices (OR = 2.950, 95% CI = 1.037–8.395) and using nontobacco and nonmenthol flavors (OR = 2.626, 95% CI = 1.133–
6.085) were more likely to have quit smoking.

Conclusions
Among vapor store customers in the United States who use electronic nicotine delivery devices to stop smoking, vaping longer, using
newergeneration devices and using nontobacco and nonmenthol flavored eliquid appear to be associated with higher rates of
smoking cessation.
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1

Background

1.1

What are e-cigarettes?

E-cigarettes generally consist of a battery, a heating coil and a liquid containing nicotine. Drawing on
the e-cigarette or pressing a switch activates the battery to heat the coil, which vaporises the liquid.
This is then inhaled and the nicotine absorbed into the blood via mouth, throat and lungs. The
liquids contain nicotine, water, a ‘diluent’ such as propylene glycol or glycerol, and a flavouring, such
as tobacco, mint, vanilla or fruit. There are now hundreds of flavours and these are an intrinsic part
of the appeal. The devices and the liquids can be sold as integrated units or with liquids sold
separately. Some look like cigarettes (1st generation ‘cig-a-likes’), some look like pens (2nd generation
‘Ego’ type), and the larger ones with tanks can look very distinctively different (3rd generation ‘tanks’
or ‘mods’).

Types of e-cigarette or vaping equipment

1.2

How have e-cigarettes come about?

The products have emerged only recently (since 2007) thanks to advances in battery technology,
which can now provide sufficient power to vaporise an adequate flow of liquid and sufficient battery
life to make devices practical. This has been the key enabling development – partly a spin-off from
mobile phone technology. E-cigarettes first emerged first in China, which is still the largest
manufacturer by far, with increasingly sophisticated plant and designs.

1.3

How much are e-cigarettes used?

A survey conducted for Action on Smoking and Health estimated that there were 2.1 million adults
in Great Britain using electronic cigarettes in March 2014. Of these, approximately 700,000 were exsmokers while 1.3 million continued to use tobacco alongside their electronic cigarette use.
Electronic cigarette use amongst never-smokers was negligible 1. For the US, CDC gives frequent use
at 1.9% of adults and any e-cigarette use at 4.2% of adults 2, equating to around 4.6 and 10.1 million
users respectively. A synthesis of 10 country surveys 3 identified widespread use in many countries,
including substantial use in those such as Australia where the products are, in practice, banned.
According to this survey 7% of Australian smokers and former smokers were current users of ecigarettes in 2013. This is likely to be a significant contributor to declines in smoking in Australia.
1

ASH, Fact sheet: Use of electronic cigarettes in Great Britain, October 2014 [link]

2

CDC, Tobacco Product Use Among Adults — United States, 2012–2013 [link]

3

Gravely S, Fong GT, Cummings KM, et al. Awareness, Trial, and Current Use of Electronic Cigarettes in 10 Countries:
Findings from the ITC Project. Int J Environ Res Public Health 2014; 11: 11691–704. [link]
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2

The public health case – tobacco harm reduction

2.1

Challenging the burden of smoking

In 2013, 19% of British adults aged 16 and older, roughly 9.9 million people, smoked 4. Worldwide
about 1 billion people smoke daily, about 6 trillion cigarette are consumed annually (about 3 per
person per day) and these numbers are still rising 5. The current annual premature death tolls
attributed to smoking are 100,000 in the UK and six million world-wide. WHO estimates smoking
caused 100 million deaths in the 20th century. If current trends continue, it may cause one billion
deaths in the 21st century 6. The public health value of e-cigarettes could reduce this toll of death
and disease by hundreds of millions if the promise is fulfilled.
The public health proposition is that:
(1) E-cigarettes provide a satisfactory alternative to smoking (nicotine, sensory and ritual
aspects) and will displace cigarette use in the consumer market for recreational nicotine.
(2) E-cigarettes dramatically reduce risks to health, likely by 95-100%, among those who switch
with negligible impacts on bystanders, at lower cost, and with lower social stigma. The vast
majority of harm in smoking comes from tar and hot gases – products of combustion, rather
than nicotine. These are almost entirely absent in e-cigarette vapour.
(3) E-cigarettes are a market-based public health phenomenon that ‘meets people where they
are’. The public health benefit does not rely on public spending, coercion, prohibition,
punitive taxes, fear, stigma or treating smokers as though they are ill.
(4) The risks of harmful unintended consequences, like gateways to smoking, are low, remain
hypothetical and are so far unsupported by any evidence.
The alternative public health approach is to insist that smokers quit smoking and nicotine altogether,
sometimes offering a variety of pharmaceutical aids and behavioural support. But this strategy
simply does not work for many people because they cannot or do not want to quit smoking, or don’t
think the benefits justify the losses and efforts required. The public health case for e-cigarettes
involves a major technological disruption of the continuing market for recreational nicotine. Global
tobacco sales are variously estimated at $700-800 billion (Bloomberg), mainly cigarettes, whereas
sales of vapour products are no more than $5 billion in 2014 (Euromonitor). There is scope for a
major structural change in the market for recreational nicotine that could make substantial inroads
into the billion deaths projected by WHO.

2.2

Benefits of vaping to a smoker

From the smoker’s perspective, e-cigarettes create a new ‘value proposition’. They offer many of the
experiences of smoking (a nicotine hit, something to hold and gesture with, sensory experience etc)
with few of the harms (long term risk is much lower, less social disapproval, minimal odour nuisance)
and at a lower cost, with beneficial knock-on effects to the family budget – which can be especially
important in poor families. Prior to the emergence of e-cigarettes, the alternatives were broadly
4

ONS, Opinions and Lifestyle Survey, Adult Smoking Habits in Great Britain, 2013, 25 November 2014 [link]

5

Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012.
JAMA 2014; 311: 183–92 [link]. See full analysis at Counterfactual: Are we in the endgame for smoking? Jan 2015 [link]

6

WHO Factsheet Tobacco, May 2014 [link]
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cast as ‘quit or die’ – this new value proposition fits between the two. It is likely to be successful,
because it requires less effort to reduce the harm – i.e. it does not require complete nicotine
cessation. Expert views suggest a health risk of at least 95% or 20 times lower than smoking.
In advice to a UK parliamentary hearing, leading UK smoking cessation experts; Professor Robert
West of University College London, Professor Peter Hajek of Queen Mary University of London,
Profesor Ann McNeill, of Kings College London, Dr Jamie Brown of University College London and
Deborah Arnott, the Director of Action on Smoking and Health, put the relative risk in perspective 7
From analysis of the constituents of e-cigarette vapour, e-cigarette use from popular brands
can be expected to be at least 20 times safer (and probably considerably more so) than
smoking tobacco cigarettes in terms of long-term health risks
Professor John Britton, Chair of the Royal Collage of Physicians Tobacco Group and Director of the
UK Centre for Centre for Tobacco and Alcohol Studies, and his colleague Ilze Bogdanovica give a
similar if unquantified message in an assessment for the government agency Public Health England 8:
Overall however the hazards associated with use of products [e-cigarettes] currently on the
market is likely to be extremely low, and certainly much lower than smoking.
Robert West & Jamie Brown, in an editorial for the British Journal of General Practice 9, point out that
we know enough to make reasonable judgements about e-cigarette risk relative to smoking.
Some reviews have bizarrely concluded that we do not know whether e-cigarette use is safer
than smoking, ignoring the fact that the vapour contains nothing like the concentrations of
carcinogens and toxins as cigarette smoke. In fact, toxin concentrations are almost all well
below 1/20th that of cigarette smoke.
Professor Peter Hajek, reinforces the 95% reduction in risk, in an interview for News-Medical 10
Electronic cigarettes are estimated to be at least 95% safer than cigarettes and they appeal to
smokers who cannot or do not want to stop smoking, but who want to reduce the risks
smoking poses to their health.

2.3

Do e-cigarettes help people to quit smoking?

An assessment of the trials undertaken at the end of 2014 for the Cochrane Library concludes 11
Combined results from two studies, involving over 600 people, showed that using an EC
containing nicotine increased the chances of stopping smoking long-term compared to using
an EC without nicotine. Using an EC with nicotine also helped more smokers reduce the
amount they smoked by at least half compared to using an EC without nicotine.
The most comprehensive study so far of ‘real world’ use of e-cigarettes showed 12
7

West R et al Briefing: Electronic cigarettes what we know so far. Presented to UK All-Party Parliamentary Group on
Pharmacy: 10th June 2014 [link]

8

Britton J, Bogdanovica I. Electronic cigarettes: A report commissioned by Public Health England. May 2014 [link]

9

West R, Brown J. Electronic cigarettes: fact and faction. Br J Gen Pract 2014; 64: 442–3.[link]

10

News-Medical, Electronic cigarettes and smoking cessation: an interview with Professor Peter Hajek, 5 Feb 2015 [link]

11

McRobbie H, Bullen C, Hartmann-Boyce J, Hajek P. Electronic cigarettes for smoking cessation and reduction. Cochrane
Database of Systematic Reviews 2014, Issue 12. Art. No.: CD010216.

12

Brown J, Beard E, Kotz D, Michie S, and West R (2014) Real-world effectiveness of e-cigarettes when used to aid
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People attempting to quit smoking without professional help are approximately 60% more
likely to report succeeding if they use e-cigarettes than if they use willpower alone or overthe-counter nicotine replacement therapies such as patches or gum
Survey data commissioned by Action on Smoking and Health in the UK 13 also supports a good news
story about people quitting smoking. 700,000 vapers are ex-smokers in Britain (~7% of smokers):
ASH estimates that there are currently 2.1 million adults in Great Britain using electronic
cigarettes. Of these, approximately 700,000 are ex-smokers while 1.3 million continue to use
tobacco alongside their electronic cigarette use. Electronic cigarette use amongst never
smokers remains negligible

2.4

What is the potential?

The report by Britton and Bogdanovica for government agency Public Health England concluded 14.
Smoking kills, and millions of smokers alive today will die prematurely from their smoking
unless they quit. This burden falls predominantly on the most disadvantaged in society.
Preventing this death and disability requires measures that help as many of today’s smokers
to quit as possible. The option of switching to electronic cigarettes as an alternative and
much safer source of nicotine, as a personal lifestyle choice rather than medical service, has
enormous potential to reach smokers currently refractory to existing approaches. The
emergence of electronic cigarettes and the likely arrival of more effective nicotine-containing
devices currently in development provides a radical alternative to tobacco, and evidence to
date suggests that smokers are willing to use these products in substantial numbers.
Electronic cigarettes, and other nicotine devices, therefore offer vast potential health
benefits, but maximising those benefits while minimising harms and risks to society requires
appropriate regulation, careful monitoring, and risk management. However the opportunity
to harness this potential into public health policy, complementing existing comprehensive
tobacco control policies, should not be missed.
It is not only public health experts. One Wall Street analyst, Bonnie Herzog of Wells Fargo Securities,
projects that vapour use will surpass smoking (in the US) within a decade (by which she means
2023) 15. Much will depend on whether regulation encourages or suppresses innovation – and her
forecast is contingent on an effective pro-innovation regulatory framework. In March 2014 she said:
Bottom line: if regulations don't stifle innovation, we continue to believe e-vapor
consumption could surpass combustible cig consumption in the next decade, driving total
profit pool growth and generating a roughly 7% CAGR.
If vaping came close to overtaking cigarette use, it would be one of the most remarkable disruptive
public health technologies of modern times.

smoking cessation: A cross-sectional population study. Addiction109: [link]
13

ASH (UK) Fact sheet: Use of electronic cigarettes in Britain, July 2014 [link]

14

Britton J, Bogdanovica I. Electronic cigarettes: A report commissioned by Public Health England. May 2014 [link]

15

Cited in The Economist, Kodak moment, 23 September 2013. [link]
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3

What are critics concerned about?

Opponents of e-cigarettes focus on two main arguments: risks to users and bystanders arising from
exposure to vapour, population risks arising from changes in smoking or nicotine-using behaviour
caused by e-cigarettes.

3.1

Risks arising from exposure to vapour

No-one should claim that vaping is entirely benign. It may prove to be, but that cannot be
established without many years of data. However, vaping does not need to be harmless or
completely safe to make deep inroads into the risks of disease if people switch from smoking.
Studies of liquids and vapour chemistry reveal traces of contaminants and thermal breakdown
products that are potentially harmful, but at levels generally two orders of magnitude lower than in
cigarette smoke and unlikely to pose a material threat. Critics of e-cigarettes routinely cite studies
suggesting presence of harmful substances, but risk is determined by exposure, not merely by the
presence of a hazardous substance – which are present in just about everything we consume at low
levels. The most comprehensive literature review so far concluded 16:
Current state of knowledge about chemistry of liquids and aerosols associated with
electronic cigarettes indicates that there is no evidence that vaping produces inhalable
exposures to contaminants of the aerosol that would warrant health concerns by the
standards that are used to ensure safety of workplaces. … Exposures of bystanders are likely
to be orders of magnitude less, and thus pose no apparent concern.
Some commentators draw attention to the following to make the case that e-cigarettes are harmful.
3.1.1 Nicotine
The active drug in tobacco is not the primary cause of harm in smoking and would not be in vaping.
It has been understood for four decades that: “people smoke for the nicotine but die from the tar” 17.
Nicotine is not a cause of cancer, cardiovascular disease or the respiratory conditions that dominate
the ill health from smoking 18. Pure nicotine is not completely benign, but it is widely sold in
medicinal form and does not cause any serious illness 19. The US Surgeon General has made a
detailed assessment of nicotine risks 20, and though it is possible to measure many effects on the
body, these are trivial compared to smoking: for health, it is always better to vape than to smoke.
3.1.2 Nicotine poisoning
There have been a small number of incidents of people or pets swallowing nicotine liquids and some
have tried to characterise this risk by reference to the number of calls to poison centres. However,

16

Burstyn I. Peering through the mist: systematic review of what the chemistry of contaminants in electronic cigarettes
tells us about health risks, BMC Public Health 2014;14:18. doi:10.1186/1471-2458-14-18 [Link]

17

Russell MJ. Low-tar medium nicotine cigarettes: a new approach to safer smoking. BMJ 1976;1:1430–3. [link]

18

In England in 2013, smoking caused 79,700 deaths of which 37,200 were from cancer, 24,300 respiratory diseases,
17,300 circulatory diseases, 900 digestive diseases. Health and Social Care Information Centre, Statistics on Smoking in
England, October 2014 [link]. No deaths have been attributed to pure nicotine use.

19

Farsalinos KE, Polosa R. Safety evaluation and risk assessment of electronic cigarettes as tobacco cigarette substitutes:
a systematic review. Ther Adv Drug Saf 2014;5:67–86. [Link ]

20

US. Department of Health and Human Services. The Health Consequences of Smoking: 50 Years of Progress. A Report of
the Surgeon General. 2014. P.116 [link]
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recent analysis shows nicotine toxicity is perhaps 20 times lower than widely assumed 21. Although
calls to US poisons centres are rising in line with growth and public awareness of e-cigarettes and
liquids, they represent a tiny fraction of the calls arising from medicines, cosmetics, domestic
cleaning products etc 22 23. There is a simple protective measure available: to insist on tamper
resistant packaging, for which there is an ISO standard 24.
3.1.3 Ultrafine particles
Some have claimed that the aerosol droplets in e-cigarette vapour have a similar effect on the body
as the particles in tobacco smoke or diesel exhaust 25. This makes little sense as the chemistry of the
vapour particle is completely different, and it is the toxicity of the particles that causes damage with
tobacco smoke and environmental pollution – the entire argument is baseless 26.
3.1.4 Formaldehyde
A news story originating in Japan suggested that e-cigarette vapour could contain up to ten times as
much formaldehyde as conventional cigarette smoke. This was in fact an anomalous single
unpublished and unverifiable result, almost certainly arising from the device running hot and dry.
Looking more carefully at the published results, the overall picture showed formaldehyde levels 6-50
times lower than for cigarettes 27. The mistake was repeated in a letter in the New England Journal of
Medicine 28 claiming that formaldehyde-related cancer risks from e-cigarettes were 5-15 times higher
than for cigarettes, but the experiment made the elementary error of running the vaporiser in ‘dry
puff’ conditions that no human user would ever be exposed to 29. Under normal operating conditions,
no formaldehyde was detected. Cigarettes contain thousands of chemicals not present in ecigarettes and formaldehyde is widely present in the environment.
3.1.5 Carcinogens and toxicants
Carcinogens are found almost everywhere. For example writing in 1998, one of the leaders in the
field said 30: “Over 1000 chemicals have been described in coffee: 27 have been tested and 19
are rodent carcinogens. Plants that we eat contain thousands of natural pesticides, which protect
plants from insects and other predators: 64 have been tested and 35 are rodent carcinogens”. The
question is whether any carcinogens cause exposures at levels and via pathways that pose a material
21

Mayer B. How much nicotine kills a human? Tracing back the generally accepted lethal dose to dubious selfexperiments in the nineteenth century. Arch Toxicol 2014; 88: 5–7. [link]

22

2013 Annual Report of the American Association of Poison Control Centers ’ National Poison Data System (NPDS). Calls
for e-cigarettes and nicotine liquids were 1,543 in 2013 and 3,957 in 2014, respectively just 0.06% and 0.15% of the
total exposure calls. Table 17A shows calls for analgesics (298,633), cosmetics (199,838), cleaning substances (196,183)
etc. [link]

23

Full discussion of the evidence at Bates C. Keep calm it’s only poison, The Counterfactual. 17 November 2014 [link]

24

ISO 8317 Child resistant packaging [link][guide]

25

See for example, WHO paper for FCTC COP-6, Electronic nicotine Delivery Systems, 1 September 2014. Para 15-16 [link]

26

Full discussion of the evidence at Bates C. Scientific sleight of hand: constructing concern about ‘particulates’ from ecigarettes, The Counterfactual. 17 November 2014 [link]

27

Farsalinos K. Electronic cigarette aerosol contains 6 times LESS formaldehyde than tobacco cigarette smoke. 27
November 2014. [Link]

28

Jensen RP, Luo W, Pankow JF, Strongin RM, Peyton DH. Hidden formaldehyde in e-cigarette aerosols. N Engl J Med
2015; 372: 392–4.

29

See full detailed critique at Counterfactual, Spreading fear and confusion with misleading formaldehyde studies, 21
January 2015, with links to detailed assessments [link].

30

Ames BN, Gold LS. The prevention of cancer. Drug Metab Rev 1998; 30: 201–23.[link]
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risk. Where toxicants are found in e-cigarette vapour, they are found at much lower levels than
tobacco smoke. The biggest study on toxicants in vapour 31 concluded: “The levels of the toxicants
were 9-450 times lower than in cigarette smoke and were, in many cases, comparable with trace
amounts found in the reference product”. Many of the more important toxins in cigarette smoke are
simply not present at all in measurable quantities in vapour. The data on toxicity and carcinogenicity
are consistent with the claim that vaping is at least 95% safer than smoking.
3.1.6 Heavy metals
Traces of metals can be found in some e-cigarette vapour, but at very low levels that do not pose a
material risk – equivalent to or lower than levels found and permitted in medicines 32: “an average
user would be exposed to 4–40 times lower amounts for most metals than the maximum daily dose
allowance from impurities in medicinal products”. Some regulations covering the materials used in
device construction would reduce this still further.
3.1.7 Lung irritation
A February 2015 study exposed mice to e-cigarette vapour and concluded it demonstrates “that ecig exposure elicits impaired pulmonary anti-microbial defences” (in mice) 33. In fact, the study greatly
over-interpreted the applicability of a mouse study to humans 34, failed to measure impacts for
tobacco smoke for comparative purposes and failed to note that free radical exposure was 150 times
lower than is typically found for smoking 35.

3.2

Risks to the population

As it becomes clearer that e-cigarettes offer smokers a 95-100% reduction in risk, the critics of ecigarettes have moved their focus onto ‘population’ arguments. This is the idea that though vaping
is very much less hazardous than smoking for an individual, at population level it could be more
dangerous because it somehow causes changes in the way people smoke. For example:
• By visible displays of smoking-like behaviour or marketing it might ‘renormalise’ smoking.
• It might divert people from quitting smoking because they don’t feel discomfort of
temporary withdrawal or under so much social pressure.
• It could be a ‘gateway’ to smoking for adolescents, and ‘kiddie flavours’ may be used to lure
children into nicotine addiction and ultimately on to smoking.
There is no basis to believe any of these effects are real rather than tactical campaign arguments.
3.2.1 Renormalising smoking
The UK’s foremost experts in smoking cessation who also manage the surveillance of the market in
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nicotine products in England concluded 36:
Evidence conflicts with the view that electronic cigarettes are undermining tobacco control or
‘renormalizing’ smoking, and they may be contributing to a reduction in smoking prevalence
through increased success at quitting smoking
The more plausible and obvious hypothesis is that e-cigarettes will function as an alternative to
smoking; a gateway exit from smoking, and will normalise safer alternatives to smoking.
Marketing that looks like cigarette marketing. There have been some objections that some ecigarette advertising looks like cigarette advertising 37. In fact it is not surprising or undesirable that
some advertising looks this way: the advertisers are appealing to smokers to switch smoking
behaviour to an alternative to smoking that very much les harmful. If the similar branding adds to
the effectiveness of the appeal to smokers, then it is contributing to better health. Note that the use
of tobacco brands in e-cigarette marketing (“brand stretching”) is illegal in Europe and most
jurisdictions where tobacco advertising is banned – so the only visible brands are rivals to cigarettes.
A recent code published in the UK controls e-cigarette advertising in much the same way as alcohol
advertising is controlled – this is a proportionate approach 38 and contrasts favourably with the near
complete ban to be imposed by the European Union.
3.2.2 Reduced quitting
Where this has been studied properly and the results interpreted correctly, there is no sign of ecigarettes reducing quitting, and nor would a neutral observer expect one 39. The most thorough
survey in the world, the Smoking Toolkit Survey for England 40, concluded in January 2015, that: Rates
of quitting smoking are higher than in previous years. E-cigarettes may have helped approximately
20,000 smokers to stop last year who would not have stopped otherwise.
3.2.3 Gateway effects
Many activists and some public officials have pointed to rising e-cigarette use among adolescents
and suggested they pose a ‘gateway’ risk: that they will lead to more smoking. There is no evidence
supporting this hypothesis anywhere. In fact e-cigarettes appeal primarily to existing smokers and
the ‘value proposition’ they offer is strongest among existing smokers with mounting concern about
the health and other costs. This expectation is confirmed by data. For example, the UK Office for
National Statistics states 41:
E-cigarettes are used almost exclusively by smokers and ex-smokers. Almost none of those
who had never smoked cigarettes were e-cigarette users.
However, this has not stopped wild misinterpretations of data. For example in 2013, much media
coverage was created in the United States over National Youth Tobacco Survey Data showing a rise
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in e-cigarette use 42. According to a top public health official:
This raises concern that there may be young people for whom e-cigarettes could be an entry
point to use of conventional tobacco products, including cigarettes.
In fact the data do not support a gateway effect and a rise in e-cigarette use among adolescents
would be expected to mirror the rise in use among adults. In reality, US teenage smoking prevalence
fell sharply as e-cigarette use increased and e-cigarette use was highly concentrated among existing
smokers 43. The relevant CDC data are shown in the chart below:

Source: raw data from CDC National Youth Tobacco Surveys (NYTS). Data analysis and graphic by Brad Rodu

Similar effects were found in France 44 and confirmed for the United States in the Monitoring the
Future survey, which showed a rise in e-cigarette use, but also found record low rates and record
annual declines for “daily” and “past 30 day” cigarette smoking by teens from 2013 to 2014 45. In
essence we are seeing e-cigarette use rise in line with growth in adults, but cigarette smoking falling
sharply. These are reasons to be positive, not to conclude that e-cigarettes a problem.
3.2.4 Understanding and defining gateway effects
It is difficult to find a proponent of the gateway effect who can rigorously define what they mean
and how they would measure it. To establish a gateway effect is in practice difficult. It is necessary
to show that a period of e-cigarette use is the reason why someone develops a consolidated
smoking habit. It is not sufficient to show rising e-cigarette use coincided with rising smoking 46 –
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there could be independent reasons for these trends, or a common factor driving them. Nor is
sufficient to show that a person used e-cigarettes first and then took up smoking – in the absence of
e-cigarettes they may have simply started to smoke anyway. It is also possible that e-cigarette use in
adolescents is protective – preventing or diverting the onset of a consolidated cigarette smoking
habit. Some care is required in drawing causal conclusions from observational data on e-cigarette
use but every claim for detecting a gateway effect fails to address these issues.
3.2.5 Kiddie flavours to appeal to children
It is often asserted, as if it is obvious, that flavours with childish characteristics will appeal to
adolescents. There is no evidence for this, just assertion, and it is actually counter-intuitive: most
adolescents are imitating adult behaviour, not reinforcing their status as children. The one study that
has looked at the preferences of young people for e-cigarette flavours found extremely low interest.
Teenagers were asked to rate their interest on a scale of 0-10 in using e-cigarettes and were offered
a list of flavours. They reported minimal interest (average =0.41 out of 10), much less than adult
smokers (1.73 out of 10) and interest did not vary much across flavours 47. To the extent that any
preferences were revealed among teens, ‘Single Malt Scotch” and ‘Classic Tobacco’ were top.

Other studies confirm that adults are attracted to supposedly juvenile flavours like cherry crush, or
fruit loop. For example a survey of users of the world’s largest user forum found fruit to be the most
popular flavour category 48. A similar survey of over 4,519 users found 44% used tobacco, 32%
menthol/mint, 61% sweet, 15% nuts, 69% fruit, 37% drink, and 22% other 49. Non-users should
understand that flavours are an important aspect of vaping and integral to the experience. They are
also part of a migration away from tobacco. Initial switchers tend to favour tobacco flavours but
gradually move on to non-tobacco flavours often as part of a permanent switch from smoking.
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3.3

Seeing through controversy

Many points are made against e-cigarettes but they almost all suffer from flaws and can mislead
users about risks. Professor Robert West detailed six typical flaws (or ‘tactics’ if you believe this is
deliberate) in an editorial in the journal Addiction 50.
It is worth highlighting the ways in which science is being misused so that readers can be better placed to
evaluate the messages.
Failure to quantify: e.g., statement that e-cigarette vapour contains toxins so creating the impression that they are
dangerous as cigarettes, without indicating that the concentrations are typically orders of magnitude less than
tobacco smoke.
Failure to account for confounding and reverse causality: e.g., arguing that use of e-cigarettes reduces chances
of stopping because in cross-sectional surveys the prevalence of e-cigarette use is higher in smokers than in
recent ex-smokers.
Selective reporting: e.g., focusing on studies that appear to show harmful effects while ignoring those that do not.
Misrepresentation of outcome measures: e.g., claiming that e-cigarette use is prevalent among youth by using
data on the proportion who have ever tried and creating the misleading impression that they are all current ecigarette users.
Double standards in what is accepted as evidence: e.g., uncritically accepting conclusions from observational
studies with major limitations when these claim that electronic cigarettes are causing harm, but discounting
similar or better controlled studies when these appear to show the opposite.
Discrediting the source: e.g., arguing that researchers who have received financial support from e-cigarette
manufacturers (and even companies that do not manufacture e-cigarettes) are necessarily biased and their
results untrustworthy, and presenting themselves as having no conflicts of interest when their professional and
moral stance represents a substantial vested interest.

3.4

The case of snus – a cautionary tale

Many of the same ‘population’ arguments were made on a precautionary basis in the case to ban
‘oral tobacco’ in 1992 throughout the EU, even though it is 95-100% less hazardous than smoking.
On accession, Sweden was granted an exemption from the ban. In fact, this product is the reason
why Sweden has by far the lowest rate of smoking in the EU: 13% Swedish adults vs 28% EU
average 51. Snus has three main effects in Sweden and Norway: it is used to quit smoking; it is used to
substitute for smoking; it diverts young people from onset of smoking. It provides a compelling
‘proof of concept’ for tobacco harm reduction, and a warning about perverse impacts of regulation.

3.5

Concern about the tobacco industry

A further source of critics’ concern is the possible negative role of the tobacco industry, which is
unsurprising given the history. In practice, and in the present, it is hard to see what this could be if
the e-cigarette industry remains competitive. The tobacco industry’s long-standing cigarette-based
business model is threatened by e-cigarettes. To survive the disruption they will need to enter the
market (as they are doing) and produce high quality attractive alternatives to smoking or risk losing
share in the recreational nicotine market to other tobacco or non-tobacco e-cigarette companies. It
is more likely that they will become important drivers of a wholesale switch from smoking to vaping
through the mechanism of market-based competition. The real danger from tobacco companies
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arises from excessively burdensome regulation, eliminating competition from more agile or
innovative competitors, leaving them with an oligopoly protected by regulatory barriers to entry,
and endorsed paradoxically by health organisations. Unfortunately many public heath establishment
organisations and individuals are doing their utmost to cause this to happen, though not always
realising that protection of tobacco companies from competition will be the effect, if not their aim 52.

3.6

Disruptive technology also challenges public health

E-cigarettes have empowered smokers to take control of their risks and have greatly enhanced the
welfare of hundreds of thousands of UK citizens. It has challenged the tobacco industry, but it has
also challenged interests in the public sector and civil society who have played no role – or a hostile
role – in its rise. For many smokers and vapers, the hostility of the public health establishment to
vaping or tobacco harm reduction is highly perplexing. Here are several possible explanations:
• Not invented here: the products and harm reduction benefits have emerged through free play of
producers and consumers in a lightly regulated market. No one in public health has given their
approval or been asked for it, no public spending is required and public health organisations have
no controlling influence.
• Hostility to the private sector: culturally, the public health establishment is inclined to
paternalism, and state-based or not-for-profit interventions. It instinctively distrusts the private
sector and capitalism, and is ill at ease with the idea of consumers as empowered agents.
• Countercultural: the toolkit of tobacco control is replete with coercive measures: restrictions
penalties, (regressive) taxes, fear based campaigns, medicalisation of smoking and so on. Harm
reduction approaches are non-judgemental, ‘meet people where they are’ and allow them to
judge their own interests and preferences.
• Undeclared motives: some in tobacco control have a ‘non-smokers’ rights’ orientation, rather
than ‘population health’ orientation, and these have different implicit objectives. As with any
issue that involves a recreational drug, there are prohibitionist instincts at work, there may be
affronted authority figures (‘doctor knows best’) and those with concerns about bodily purity 53.
• Conflicts of interest: public health academia, science, and advocacy is beset by ideological biases,
prior positions to defend, funders’ interests to respect, charities’ declared policy positions,
pharmaceutical funding, and highly prone to insularity and group-think.
• Tobacco industry focus: many activists and academics have defined their fight as with the
tobacco industry and assume what is harmful to them is beneficial to health. This leads to lazy
and muddled thinking in the area of tobacco harm reduction.
Not all individuals or organisations involved exhibit all or any or these characteristics, but they are
drawn out here to emphasise that it is not safe to assume that anyone with a public health
profession or remit to protect health is actually acting rationally in the interests of health.
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4
4.1

Regulatory issues
Poor regulation is the primary risk to public health

The primary risk to the otherwise highly positive developments with e-cigarettes is poor and
excessive regulation. At the heart of the regulatory challenge there is a ‘double negative’: being
tough on e-cigarettes is being tough on the competitive alternative to cigarettes. There is a danger
that loss-averse regulators and officials will place excessive focus on the residual risks associated
with vapour products, but in doing so render them less effective and appealing as alternatives to
smoking. In doing so, they will increase total health risks through the unintended consequence of
additional continuing smoking. All regulatory proposals advanced so far suffer from this weakness.

4.2

Unintended consequences of regulation will dominate

The following table illustrates how it is possible for regulatory measures to have unintended harmful
consequences – protecting the cigarette trade and leading to more smoking than there otherwise
would be. These effects are likely to far outweigh the intended consequences of most regulatory
proposals under development today.
Regulatory idea

Likely unintended consequence

Ban e-cigarette use in
public places

Diminishes value proposition of e-cigarettes to users and ‘denormalises’ vaping, a much less risky
option, diminishes the appeal of vaping relative to smoking, May promote relapse in existing
vapers if they join smokers outside. Likely to lead to more smoking.

Restrictions on
advertising, promotion
and sponsorship

Reduces ability of e-cigarette brands to compete with cigarettes, and diminishes means to
communicate value proposition to smokers. May reduce means to communicate innovation or
build trusted brands. May turn ads into bland public information notices. Some restrictions are
undoubtedly justified and a balance should be struck, but excessive restriction will protect the
cigarette trade.

Product design

There are numerous subtle trade-offs in product design between safety and appeal and cost. For
example, the perfectly safe product that no-one wants to buy may be worse for health if it means
more people smoke. Excessive design regulation can impose high costs, burdens and restrictions,
slow innovation and drive good products and firms out of the market through ‘regulatory
barriers’ to entry. Very high spec regulations will tend to favour high volume, low diversity
commoditised products made by tobacco or pharmaceutical companies. Regulation can adversely
reshape the market and reduce the pace of innovation.

Ban flavours

All e-cigarettes and liquids are flavoured with something – and this forms a key part of the
appeal. Many former smokers report switching to non-tobacco flavours as a way of moving
permanently away from smoking. There is significant risk that loss of broad flavour categories
will cause relapse among e-cigarette users, fewer smokers switching, and development of DIY
and black market flavours – which may be more dangerous.

Ban flavours that appeal
to kids

It is a common mistake in public health to believe that adolescents are attracted to things that
adults regard as child-like, such candy-flavours. Adolescent experimentation is often about
emulating adults or rejecting childhood. A ban on flavouring may have impacts on adults, but
adolescents may simply switch to a different flavour – like tobacco.

Ban open systems
because they may be
used for other drugs

This might require ‘closed systems’ to be made mandatory (as proposed by tobacco company RJ
Reynolds with this justification, but probably for anti-competitive reasons). But this has the effect
of removing the ‘open system’ 2nd and 3rd generation products from the market. Many vapers
report these are more effective alternatives to smoking. Note vaping may be a safer way to take
other drugs than smoking – so there may be a harm reduction benefit to drug users.

Health warnings

Alarmist health warnings, even if technically correct, can be misleading and misunderstood by the
public. This has always been the case with smokeless tobacco – warnings do not adequately
communicate relative risk and therefore understate smoking risks or the advantage of switching.
They may obscure much more important messages about relative risk compared to smoking that
is not provided in official communications.
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Regulatory idea

Likely unintended consequence

Sales to minors

There is near universal support for this. However it is worth noting that NRT is made available to
people over 12 years in some jurisdictions – because young smokers also need to quit. It should
not be assumed that ‘harm reduction’ should start at 18.

Prohibit health claims
unless regulatory
approval

This denies smokers real world truthful information about relative risk and may cause more
smoking. It is uncontroversial that e-cigarettes are safer than smoking – the debate is over where
in the range 95-100% less risky. This erects high and unnecessary regulatory barrier to truthful
communication, and claim-making should be tested in the same way any consumer claim must be
truthful and proportionate – not to the standard required for medicines.

Regulate as a medicine

E-cigarettes are not medicines – in common sense or in law. Using ill-fitting or excessive
regulation designed for a different purpose would simply limit the development of competitive
alternatives to cigarettes. The costs, burdens and restrictions of medicines regulation are
excessive and serve little useful purpose (for example, ‘consistent dosing’ is important for
medicines, but not for products where the user controls the dose).

Regulate as a tobacco
product

Most tobacco regulation is designed to prevent, supress and control tobacco use. With ecigarettes the public health imperative is best served by these products growing and innovating
to capture market share from cigarettes – many of the tools of tobacco control applied to ecigarettes are therefore harm-inducing and protective of cigarette sales.

4.2.1 The risk of user countermeasures to overcome poor regulation
Regulators do not have a free hand. If regulation is excessive, or removes products from the market
that users want, then users will revolt and legitimately subvert regulation that they perceive to be
harmful to their health or welfare. It is better to avoid the development of unregulated black or
grey markets and home producing by having proportionate regulation.

4.3

The current approach of key regulators is arbitrary and disproportionate

It is not possible to review all regulatory developments, especially in relation to marketing, age
restrictions and banning vaping in public places. This section comments on the main initiatives with
respect to regulating the product itself.
4.3.1 UK approach
The UK’s preferred approach was originally to regulate vapour products as medicines. 54 This onerous
regime applies costs, burdens and restrictions that would dramatically contract the range of
products and number of suppliers, whilst acting as a barrier to innovation 55 and unlawfully forcing a
non-medical consumer product into a medical definition and regulatory regime 56. After this
approach was rejected in the European Union, the UK has adopted the EU ‘twin track’ approach (see
below). The UK government generally has a positive outlook towards tobacco harm reduction, but
as long ago as 2009, its policy-makers incorrectly assumed such developments would come through
pharmaceutical innovation. It has taken several years to adjust to a different reality – a process that
is not yet complete. The separate jurisdictions on England, Scotland and Wales have adopted
different stances on vaping in public and other policies.
4.3.2 European Union approach
The EU’s favoured approach is “twin track”: to regulate using measures designed for tobacco
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products or to allow medicine licensing. After the proposal of the Commission and Council to
regulate e-cigarettes as medicines was thrown out by the European Parliament on 8 October 2013, a
new directive was hastily contrived entirely behind closed doors, without any consultation and with
minimal supporting analysis or scrutiny. The resulting directive (2012/40/EC – Article 20) 57 has
numerous flaws of arbitrary and unscientific policy and poor policy-making process, and is likely to
be found in breach of key treaty principles.
•

•

•
•
•
•

A ban on almost all advertising sponsorship and promotion. The anti-competitive ban protects
the incumbents from a disruptive challenger and is unjustified in a directive with a single market
legal base, and disproportionate relative to tobacco. Most tobacco advertising is banned in the
EU, but tobacco kills 700,000 per year. In contrast, vaping is likely to reduce premature deaths.
Limiting the strength of nicotine liquids to 20mg/ml. Approximately 25-30% of consumers use
liquids stronger than this. They may be more important for more heavily dependent smokers
and those just switching. The threshold is arbitrary and pointless.
Limiting liquid container sizes. We manage hazardous liquids (like bleach) by having packaging
and labelling standards not by limiting the containers to tiny and inconvenient sizes.
Requiring large warnings. The directive requires cigarette-like warnings that contain misleading
and off-putting information covering 30% of the pack. The warnings are not proportionate.
Numerous technical measures that would fail a reasonable risk-benefit assessment.
A continuing ban on snus – despite it being the reason, beyond doubt, for the best tobaccorelated health outcomes in Europe in Sweden, snus will remain banned throughout the rest of
the EU. It is unscientific, unethical and probably unlawful to ban this product.

Legal challenge. A UK-based vendor, Totally Wicked, has challenged article 20 of the directive via the
English Courts and a case will likely be heard in Court of Justice of the EU in 2016 58. The directive has
entered into force and its provisions apply in stages from 2016/17.
4.3.3 United States approach
Following a legal challenge to its designation of e-cigarettes as medicines in 2010 59, the currently
favoured approach of US Food and Drug Administration is to treat e-cigarettes as tobacco products
on the basis that the pure nicotine used is originally extracted from tobacco. In April 2014, the FDA
announced its intention to apply tobacco legislation to e-cigarettes 60 (the so-called ‘deeming
regulation’). This means the provisions of the Family Smoking Prevention and Tobacco Control Act
will apply. This legislation was designed with the primary purpose of slowing innovation and
creating burdens for the cigarette manufacturers, and it is wholly excessive and inappropriate to use
this to regulate a disruptive low risk entrant to the cigarette market. It will mean almost all products
are removed from the market and only the mass commodity products market by the largest
companies will meet approval 61.
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4.3.4 Australia and Canada and other countries with de facto bans
By defining these products as poisons or medicines, several jurisdictions have created an effective
ban on e-cigarettes. As with all popular recreational drugs that has led to a creative black market,
which is likely to be reducing smoking and beneficial to health, though with the support of the law to
ensure that cigarettes are widely available, while e-cigarettes are not – a highly perverse approach
to public health. It creates the appearance of toughness on the part of the regulator, but in practice
it irresponsibly promotes an illegal and unregulated supply chain.
4.3.5 The World Health Organisation
WHO has taken on an activist advocacy role and strayed into misrepresentation and
miscommunication of the science and policy issues 62. The WHO’s favoured approach is to classify
these products as both medicines and tobacco and to apply the restrictive measure of the WHO’s
tobacco treaty (the Framework Convention on Tobacco Control) 63. The WHO would also like to
include these products in UN targets to reduce tobacco consumption by 30% by 2025 64 – making it
impossible to achieve this target by denying the most likely way of meeting it. Fifty-three of the
world’s top experts wrote to WHO in May 2014 to implore it to take a more constructive approach 65.

4.4

A better approach to regulation

The aim should be to achieve a ‘sweet spot’ of regulatory intervention that builds confidence among
consumers and removes cowboys and rogue products from the market, but does not impose costs,
burdens and restrictions that crush the smaller players, radically change the products available and
obstruct innovation. This relationship is illustrated conceptually in the graphic below.

The optimum regulatory regime would strike a subtle balance between protecting users, non-users,
bystanders and limiting the risks of harmful unintended consequences.
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4.5

Elements of an appropriate regulatory regime

A reasonable proportionate regulatory regime (the ‘sweet spot’) may cover many of the following
elements, and it may develop over time. This list is not intended to be a full discussion:
Liquids
• Requirement for use of pharmaceutical grade nicotine and diluents in liquids
• Requirement for flavours to be at least food grade
• A ban on ingredients known to be carcinogenic, mutagenic, repro-toxic or respiratory sensitisers.
• Purity standards or thresholds for contaminants in liquids
• Products should be as described – contain the stated content of nicotine and flavours
• Child resistant containers – this may adopt ISO8317 for example
• Use-by date
Devices
• Electrical safety specification: chargers and battery combinations should be safe
• Heat safety specification
• Materials used in devices should be approved for use with food
• Possible operating thresholds for devices, eg. for maximum temperature
Testing
• A testing regime should support the regulatory objectives and regulatory decisions
• Focus on quality of liquids and devices, rather than vapour measurements
Marketing
• Claims must be true, not misleading and supported by evidence
• Proportionate warnings related to toxicity and addictiveness
• Restrictions on themes and media attractive to under-25s
• Restriction of sales to adults
• Age-verification for sales – on internet or in shops – as with any age-sensitive product
Companies
• Registered address and ‘responsible person’ identified
• Quality management standard in place, eg. ISO9000
• Appropriate markings to give the means to identify and recall products
Vaping in public places
• There is no case for banning vaping by law or a blanket prohibition – the case for banning
smoking by law rests on material harm to others
• There are many places, times, events, circumstances where vaping may be reasonable, desirable
or commercially valuable and should not be ruled out by a blanket ban
• Owners and operators should decide their policy and make informed judgements [including the
welfare value to vapers and smokers] and make clear whether vaping is permitted or not 66
• Vapers should approach vaping in public as a matter of etiquette with due regard for others
66

See ASH structured questions: Will you permit or prohibit e-cigarette use on your premises? 2014 [link]
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Abstract
OBJECTIVE: To assess dependence levels in users of ecigarettes, and compare them with
dependence levels in users of nicotine gums and tobacco cigarettes.
DESIGN: Selfreports from crosssectional Internet and mail surveys. Comparisons of: (a) 766
daily users of nicotinecontaining ecigarettes with 30 daily users of nicotinefree ecigarettes; (b)
911 former smokers who used the ecigarette daily with 451 former smokers who used the
nicotine gum daily (but no ecigarette); (c) 125 daily ecigarette users who smoked daily (dual
users) with two samples of daily smokers who did not use ecigarettes (2206 enrolled on the
Internet and 292 enrolled by mail from the general population of Geneva). We used the
Fagerström test for nicotine dependence, the nicotine dependence syndrome scale, the cigarette
dependence scale and versions of these scales adapted for ecigarettes and nicotine gums.
RESULTS: Dependence ratings were slightly higher in users of nicotinecontaining ecigarettes
than in users of nicotinefree ecigarettes. In former smokers, longterm (>3 months) users of e
cigarettes were less dependent on ecigarettes than longterm users of the nicotine gum were
dependent on the gum. There were few differences in dependence ratings between shortterm
(≤3 months) users of gums or ecigarettes. Dependence on ecigarettes was generally lower in
dual users than dependence on tobacco cigarettes in the two other samples of daily smokers.
CONCLUSIONS: Some ecigarette users were dependent on nicotinecontaining ecigarettes,
but these products were less addictive than tobacco cigarettes. Ecigarettes may be as or less
addictive than nicotine gums, which themselves are not very addictive.
Copyright © 2014 Elsevier Ireland Ltd. All rights reserved.
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Author information
Abstract
INTRODUCTION: Electronic cigarettes (ECIGs) electrically heat and vaporize a liquid solution to
produce an inhalable nicotinecontaining aerosol. Normally the electrical heater is fed the liquid
via an automatic wick system. Some ECIG users, however, elect to directly drip liquid onto an
exposed heater coil, reportedly for greater vapor production and throat hit. Use of such "direct
drip atomizers" (DDAs) may involve greater exposure to nonnicotine toxicants due to the
potentially higher temperatures reached by the coil. In this study we examined nicotine and
volatile aldehyde (VA) emissions from one type of DDA under various use scenarios, and
measured heater temperature.
METHODS: Aerosols were machinegenerated from an NHALERTM 510 Atomizer powered by an
eGoT battery (JoyetechTM), using a common PGbased liquid and a fixed puffing regimen. Inter
drip interval (IDI), the number of puffs drawn between replenishing the liquid on the coil, was
varied from 24 puffs/drip. Total particulate matter, nicotine, and VA yields were quantified. Heater
temperature was monitored using an infrared camera.
RESULTS: Depending on the condition, VA emissions, including formaldehyde, greatly
exceeded values previously reported for conventional ECIGs and combustible cigarettes, both
per puff and per unit of nicotine yield. Increasing the IDI resulted in greater VA emissions, and
lower TPM and nicotine yields. Maximum heater coil temperature ranged from 130°C to more
than 350°C.
CONCLUSIONS: Due to the higher temperatures attained, DDAs are inherently likely to produce
high toxicant emissions. The diversity of ECIG use methods, including potential offlabel methods,
should be considered as ECIG regulatory efforts proceed.
© The Author 2015. Published by Oxford University Press on behalf of the Society for Research
on Nicotine and Tobacco. All rights reserved. For permissions, please email:
journals.permissions@oup.com.
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E-Cigarette Liquid Nicotine Ingestion in a Child: Case
Report and Discussion
Natasha Gill, MD*†; Gurinder Sangha, MD*†; Naveen Poonai, MD*†; Rodrick Lim, MD*†
ABSTRACT

forme d’intoxication, et les autorités en matière de santé
publique devraient tâcher de réduire ces risques au
minimum.

Nicotine poisoning is well described in the pediatric
population, and even small oral doses may result in
toxic effects. The source of nicotine is usually tobacco
products and nicotine replacement products such as
gum and patches. With the more frequent use of novel
products such as e-cigarettes, concern has arisen
regarding liquid nicotine. As there are no regulations
regarding childproof bottling and packaging, there may
be increased potential for unintentional ingestion of
these colorfully and appealingly packaged products by
children. We present and discuss a case of this nature,
as we feel emergency physicians should be aware of this
new mode of poisoning, and public health efforts
should be made to minimize such exposures.

Keywords: nicotine, e-cigarette, ingestion, pediatric,
toxicology

INTRODUCTION

Nicotine poisoning is well described in the pediatric
population, and even small oral doses may result in toxic
effects. The source of nicotine is usually tobacco products and nicotine replacement products such as gum
and patches. With the more frequent use of novel
products such as e-cigarettes, concern has arisen
regarding liquid nicotine. We present and discuss a case
of this nature.

RÉSUMÉ

CASE REPORT

L’intoxication à la nicotine est bien connue chez les
enfants, et même de faibles doses orales peuvent produire des effets toxiques. Les sources habituelles de
nicotine sont les produits du tabac et les produits de
remplacement de la nicotine comme les gommes à
mâcher et les timbres. Toutefois, l’utilisation de plus en
plus grande de nouveaux produits tels que la cigarette
électronique soulève des craintes en ce qui concerne la
nicotine liquide. Comme ces articles ne font l’objet
d’aucune réglementation au regard de l’emballage et de
la mise en bouteilles à l’épreuve des enfants, il existe un
risque accru d’ingestion accidentelle, par les enfants, de
cette substance à utiliser dans des produits attrayants et
aux couleurs vives. À preuve le cas ici exposé, suivi d’une
discussion; les auteurs sont d’avis que les médecins
d’urgence devraient être sensibilisés à cette nouvelle

A 2-year-old girl presented to our pediatric emergency
department (PED) with a complaint of sudden-onset
vomiting and irritability, both of which were resolving
at the time of presentation. She had been well previously, with a normal appetite and no complaints of
abdominal pain. While playing, she was noted by her
parents to suddenly start crying and vomit several times.
Purple discolouration of her mouth and lips was also
reported by her parents. Her father noted that she had a
small bottle of liquid in her hand, with the lid off and
some of the liquid spilled on her shirt. He reported
smelling the liquid on her breath. The approximately
60 mL bottle was still more than three-quarters full,
although it remained unclear how much she had actually been in contact with.
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from nicotine ingestion, reports of less serious cases of
accidental poisonings, especially among young children,
are rapidly increasing.3 Nicotine is readily absorbed
through mucous membranes, skin, the gastrointestinal
tract (GI), and respiratory alveoli. Numerous studies
have investigated nicotine toxicity in infants and toddlers.
The source of this nicotine is usually tobacco products
and, more recently, nicotine replacement products such
as gum and patches. Connolly and colleagues found that
over 70% of such ingestions involve infants, and that
smokeless tobacco products were the second most
commonly ingested after cigarettes.4 With the more
frequent use of novel products such as e-cigarettes,
concerns have arisen surrounding liquid nicotine
(Figures 1 and 2). It has been reported that e-liquids are
much more dangerous than tobacco, as the liquid is
absorbed more quickly, even if in a dilute concentration.3
As there are no regulations regarding child-proof
bottling or packaging, it appears that there may be
potential for unintentional ingestion of these colorfully
and appealingly packaged products by children.
Nicotine is a plant derivative that functions as
a nicotinic acetylcholine receptor agonist in the

The bottle had a colorful label on it depicting a
cartoon monkey holding a bunch of grapes. It was
noted to have a pleasant grape fragrance and was bright
orange in colour. The bottle was similar in shape to an
eye dropper container, and had no child safety cap. The
substance was identiﬁed as e-cigarette nicotine liquid.
The patient continued to vomit and be irritable over
a period of about 30 minutes, stopped vomiting en
route to our PED, and subsequently gradually returned
to her baseline demeanor. Upon arrival in the PED, she
was noted to be quiet and observant, with no irritability
or vomiting. Her initial triage vitals were a temperature
of 35.5°C (95.9°F), heart rate 137 beats/minute,
respiratory rate 36/minute, oxygen saturation 96% on
room air, and blood pressure of 161/78 mm Hg, which
was measured again and found to be 114/60 mm Hg.
The patient weighed 13.5 kg, which is an average
weight for a 2-year-old female, according to the CDC
(Centers for Disease Control and Prevention) growth
charts. The suspected ingestion had taken place
approximately one hour prior to her being seen. She
partook in normal toddler activities while being
observed, was playful, and tolerated oral ﬂuids in the
PED. She remained well without any intervention, in
spite of the rapid onset of her initially concerning
presentation.
The bottle label indicated that the product contained
24 mg/mL of nicotine. After discussion with the
regional poison control center, it was decided to discharge the patient once she had been observed to be at
her at her baseline for some two hours. She did not have
any laboratory investigations or other diagnostic testing, nor did she receive any treatment. Her vital signs
remained within normal limits. The parents were
advised to return to the ED if she again developed any
sudden-onset vomiting, difﬁculty breathing, or mental
status changes.
DISCUSSION

Nicotine poisoning is well described in the pediatric
population, and even small oral doses may result in toxic
effects. There has been a dramatic increase in nicotine
poisoning related to the use of e-cigarettes over the past
year, with a reported increase of 300% in exposure to
highly concentrated liquid nicotine in the United
States.1 Of calls to poison control centers in the United
States, e-cigarettes now comprise 42% of the nicotinerelated calls.2 Despite there being no recent deaths
2
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Figure 1. Example of a nicotine liquid bottle.
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lower dose may pose the same risk in children.6
Standard textbooks and safety sheets typically cite a
lethal dose for adults as between 30 to 60 mg (LD50 of
0.8 mg/kg). After several detailed reviews, Mayer has
argued that a careful estimate suggests that a lower limit
causing fatal outcomes is 0.5 to 1 g/kg of ingested
nicotine, corresponding to an LD50 of 6.5 to 13 mg/kg.7
In the case we report, if our patient ingested the entire
bottle of liquid nicotine, she would have consumed
approximately 1.4 grams of nicotine, or 107 mg/kg, an
amount over 50 times the dose reported to result in
severe toxicity.
The toxic effects are dose-dependent. Symptoms of
mild to moderate toxicity may include nausea, vomiting,
dizziness, headache, tremor, diaphoresis, tachycardia,
pallor, and hypertension. Of these, the most commonly
seen symptoms are GI upset with nausea and vomiting,
as well as pallor, diaphoresis, and mental confusion.5,6
The commonly seen initial vomiting can help to reduce
absorption and is usually self-limited; treatment with
anti-emetics is not recommended, but maintaining
adequate hydration in the form of intravenous ﬂuids
may be necessary in severe cases. The onset of symptoms is usually within two hours, with the exception of
delayed-release products such as patches.5
Overstimulation of the nicotinic receptors can cause
receptor inhibition after the initial stimulatory effects.
More severe toxicity can result in seizures, confusion,
weakness, bradycardia, hypotension, and respiratory
muscle paralysis.5,8,9 Initial hypertension, tachycardia,
and tachypnea can be followed by hypotension, bradycardia, and bradypnea.
The treatment of nicotine toxicity is primarily
symptomatic and supportive.5,10 In cases of dermal
exposure to a nicotine solution such as the one in this
case report, contaminated clothing should be removed
and affected areas should be washed thoroughly with
mild soap and copious amounts of cold water to reduce
absorption. Activated charcoal is recommended if
patients present shortly after ingestion, owing to the
possibility of nicotine-induced seizures, provided the
risks do not outweigh the anticipated beneﬁts.6 If a
patient is vomiting, seizing, or has a decreased level of
consciousness, there is a risk of pulmonary aspiration
with charcoal administration. Enhanced elimination
techniques, such as multiple-dose charcoal or dialysis,
are theoretically useful, but have not been described
owing to the rarity of life- threatening toxicity.5
Supportive treatment is directed toward the speciﬁc

Figure 2. Example of a delivery device for liquid nicotine.

Table 1. Concentrations of nicotine in various products
Approximate nicotine content
Cigarette butt
Cigarette
Used nicotine patch
E-cigarette liquid

4-5 mg/butt
13-30 mg/cigarette
83 mg/patch
6-72 mg/mL

autonomic ganglia, adrenal medulla, neuromuscular
junction and brain. Nicotine thus increases the levels of
several neurotransmitters, including acetylcholine, betaendorphin, dopamine, norepinephrine, and serotonin. It
is metabolized in the liver by cytochrome P450 and has a
half-life of one to two hours.5
The toxic effects of nicotine result from overstimulation of the nicotinic receptors. This often results
in inhibition of receptor action following initial stimulatory effects. The toxic dose depends on whether or
not the patient is habituated to the effects of nicotine,
but in a child it may be as low as 1 to 4 mg orally. A
lethal dose has not been established, but it is estimated
that an oral dose of 40 to 60 mg may be fatal. Reports
indicate that ingestion of one to three cigarette butts
can cause adverse effects in children, and a cigarette
butt is estimated to have 4 to 5 mg of nicotine (Table 1).
Signs and symptoms of ingestion appear to be doserelated. One study found that children ingesting
0.5 mg/kg of nicotine remained asymptomatic, while
0.8 mg/kg resulted in mild symptoms and 1.4 to 1.9 mg/kg
resulted in severe toxicity.5
The Canadian Pharmacists Association report that
<1 mg/kg can be a lethal dose in adults, and an even
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Table 2. Liquid nicotine exposure
Key Points:
1) Emergency physicians should be aware that e-cigarettes exist, and that their liquid can lead to toxicity, particularly in children.
2) A concerted public health effort needs to be made to properly regulate e-cigarettes and speciﬁcally to improve child safety to prevent
poisonings by:
a. Limiting the packaging to not be appealing to children
b. Limiting the smell and taste to make such products less appealing to children
c. Requiring child-safety packaging to prevent opening and ingestion by children
d. Regulating maximum concentrations to reduces the chance of toxic ingestion in small children

presenting complaint. For example, hypotension should
initially be treated with intravenous ﬂuid boluses to
avoid cardiovascular collapse, seizures should initially
be treated with benzodiazepines, atropine can be
administered for excessive bronchial secretions or
diarrhea, and respiratory support should be provided
for bradypnea.
Recently, electronic cigarettes and nicotine liquid
cartridges have been marketed and have become widely
available in Canada. Most are shaped to appear like real
cigarettes, often with a glow at the tip, and produce a
vapor that resembles smoke. The liquid mixture may
contain varying amounts of nicotine, propylene glycol,
and other chemicals, and is vaporized in the e-cigarette
by a battery-powered delivery system.11 Some websites
even allow denser concentrations of nicotine (up to
72 mg/mL) for heavy smokers.
Our report prompts the consideration of a number of
key points (Table 2). Currently, Health Canada advises
Canadians to not purchase or use electronic smoking
products, as they have not been fully evaluated for
safety, quality, and efﬁcacy, and may pose unknown
health risks. Health Canada also explicitly states that
nicotine cartridges and electronic smoking products
should be kept out of reach of children at all times, both
because they are a choking hazard and because they
present a risk for nicotine poisoning. However, there
are no laws regulating the sale of these products, and
they can readily be found over-the-counter in convenience stores as well as through Internet purchase.11
As there is currently a disconnect between the legality
and regulation of e-cigarette nicotine products and their
availability to the general population, children are at
particular risk, as such products are not child-proofed
and under the protection of Health Canada.
We suspect that many parents are unaware that
e-cigarette nicotine liquid is toxic. The American
Association of Poison Control Centers recommends
4
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always protecting skin when handling e-liquid products,
following disposal instructions on the label, and always
keeping e-cigarettes and liquid nicotine locked and out
of reach of children.12 It is imperative to educate the
public on the serious risks these liquids pose to the
pediatric population. If a child has been exposed to an
e-cigarette or liquid nicotine, the local poison control
center should immediately be contacted for management advice.
CONCLUSIONS

The case we present and discuss illustrates the potential
for nicotine toxicity from e-cigarettes in the pediatric
population. We feel that emergency physicians should be
aware of this new mode of poisoning, and public health
efforts should be made to minimize such exposures.

Competing Interests: None declared.
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Abstract
Background
E-cigarettes are currently being debated regarding their possible role in smoking cessation
and as they are becoming increasingly popular, the research to date requires investigation.
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Objectives
To investigate whether the use of e-cigarettes is associated with smoking cessation or reduction, and whether there is any difference in efficacy of e-cigarettes with and without nicotine on smoking cessation.

Data Sources
A systematic review of articles with no limit on publication date was conducted by searching
PubMed, Web of Knowledge and Scopus databases.

Methods
Published studies, those reported smoking abstinence or reduction in cigarette consumption after the use of e-cigarettes, were included. Studies were systematically reviewed, and
meta-analyses were conducted using Mantel-Haenszel fixed-effect and random-effects
models. Degree of heterogeneity among studies and quality of the selected studies
were evaluated.

Results
Six studies were included involving 7,551 participants. Meta-analyses included 1,242 participants who had complete data on smoking cessation. Nicotine filled e-cigarettes were more effective for cessation than those without nicotine (pooled Risk Ratio 2.29, 95%CI 1.05-4.97).
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Amongst 1,242 smokers, 224 (18%) reported smoking cessation after using nicotine-enriched
e-cigarettes for a minimum period of six months. Use of such e-cigarettes was positively associated with smoking cessation with a pooled Effect Size of 0.20 (95%CI 0.11-0.28). Use of
e-cigarettes was also associated with a reduction in the number of cigarettes used.

Limitations
Included studies were heterogeneous, due to different study designs and gender variation.
Whilst we were able to comment on the efficacy of nicotine vs. non-nicotine e-cigarettes for
smoking cessation, we were unable to comment on the efficacy of e-cigarettes vs. other interventions for cessation, given the lack of comparator groups in the studies included in this
meta-analysis.

Conclusions
Use of e-cigarettes is associated with smoking cessation and reduction. More randomised
controlled trials are needed to assess effectiveness against other cessation methods.

Introduction
Smoking accounts for more deaths and diseases worldwide than any other modifiable risk factors.[1, 2] Literature suggests that approximately three quarters of smokers want to quit; however, smoking is highly addictive and smoking cessation is difficult with frequent relapses
common amongst those who try to quit.[1] There is ongoing research on the effectiveness of
various smoking cessation interventions. Nicotine replacement therapy (NRT), bupropion,
varenicline and cytisine medications have been shown to improve the likelihood of quitting,
with varenicline showing the greatest benefit. However, these products have relatively low
consumer appeal and product satisfaction.[3, 4] Evidence suggests that psychosocial smoking
cessation interventions such as behavioural counselling, telephone support and self-help interventions are effective; behavioural interventions combined with pharmacotherapy increase the
success rate of quitting.[5, 6]
Over recent years, electronic cigarettes (e-cigarettes) have gained the attention of smokers
due to their ability to closely simulate the aesthetic and behavioural experience of smoking, as
well as delivering a dose of nicotine without involving the combustion of tobacco. E-cigarettes
may, therefore, have potential roles in both smoking cessation and tobacco harm reduction.[7,
8] In our recent literature review on the e-cigarette phenomenon, we found there was a need
for further research to answer key questions about the safety, patterns of use, effectiveness for
smoking cessation and regulatory issues associated with the use of e-cigarettes.[9]
Although the vast majority of e-cigarette users are current smokers, they appear to fall into
two distinct groups—those using them to quit smoking and those using them recreationally with
no intention of quitting.[9, 10] The presence of recreational e-cigarettes users has raised concerns whether e-cigarettes act as genuine smoking cessation aids or merely ‘bridging’ products,
which perpetuate smokers’ nicotine addictions by enabling them to smoke in environments
where smoking has been banned, or ‘gateway’ products which hook first time users into nicotine.[10, 11] These concerns have arisen from the studies on initial use of e-cigarettes, however,
it is also feasible that entrenched smokers may be able to reduce their tobacco use by substituting
e-cigarettes for cigarettes. In terms of the safety of e-cigarettes, while there have been no data on
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their long term health effects, a substantial body of research now exists reporting mixed findings
about the toxicity of their refill solutions, with the variation apparently due to divergent testing
methods.[12–14] Similarly, there is conflicting evidence as to whether e-cigarettes are effective
for smoking cessation and this creates a pressing dilemma for regulatory authorities which seek
to minimise harms without stifling a potentially beneficial product.[10, 11]
Therefore, clarity is required on two key issues; whether they are safe, and whether they are
effective aids for smoking cessation. If scientific evidence demonstrates that e-cigarettes are
safe and effective for smoking cessation, they are likely to become additional tools for smoking
cessation programs and tobacco harm reduction strategies. On the other hand, if they are
shown to be unsafe or ineffective for smoking cessation, regulatory decisions which limit their
sales and use may be expedited to minimise their use as bridging products which perpetuate or
initiate nicotine addiction. Quality evidence to inform these decisions is scarce and a comprehensive systematic review and meta-analysis on this issue has not been undertaken so far.
Therefore, the objective of this paper was to conduct a systematic review and meta-analyses to
investigate whether long-term use of e-cigarettes among current smokers was associated with
smoking cessation or reduction, and whether there is any difference in efficacy of e-cigarettes
with and without nicotine on smoking cessation.

Methods
Study selection
The team agreed on the search terms, scope and approach for this systematic review and metaanalyses. Two researchers conducted a comprehensive literature search according to the method recommended by the Cochrane Collaboration. Selected studies were evaluated using the
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines.
[15, 16] In line with the objective of this systematic review, use of e-cigarettes was selected as
the main exposure variable and smoking cessation as the predominant outcome variable. We
reviewed published studies including randomised controlled trials (RCTs), cohort, case-control
and cross-sectional studies, if they assessed the efficacy of e-cigarettes in achieving smoking abstinence or reduction in cigarette consumption, among current smokers who had used the devices for six months or more. Studies with additional outcomes pertaining to smoking
reduction were permitted, while those with primary endpoints concerning other issues such as
attenuation of withdrawal symptoms were excluded.

Search strategy
Fig 1 depicts the search strategy used and number of records identified and excluded at each
step. PubMed, Web of Knowledge and Scopus databases were searched using the following
terms: “electronic cigarettes OR e-cigarettes” AND “smoking cessation OR quit smoking”. Further search criteria were studies published in English and conducted on humans. There was no
limit on publication date. The databases were last searched in May, 2014. The combined search
revealed 718 articles, from which 249 were removed as duplicates. Titles and abstracts were reviewed for the remaining articles, from which 434 were excluded and 35 full-text articles were
reviewed against the inclusion criteria.

Study selection and data extraction
Nine studies were initially included, but three were subsequently excluded because they investigated smoking cessation in a schizophrenic group of patients.[17–19] These exclusions were
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Fig 1. Search strategy for identification and selection of studies investigating the efficacy of electronic cigarettes for smoking cessation and
reduction (PRISMA flowchart).
doi:10.1371/journal.pone.0122544.g001

made on the basis of inadequate outcome data and/or study populations that were either incongruent or overlapping with the other included studies.[20–25]

Data analyses
Meta-analyses were performed using the metan Stata statistical program (version 13, StataCorp, College Station, TX), and were conducted with two objectives: 1) to compare the effect of
e-cigarettes with and without nicotine on abstinence from tobacco smoking in order to evaluate
the device’s associated placebo effect, and 2) to evaluate the long-term association between the
use of e-cigarettes (i.e., after at least six months use) and smoking cessation. This was

PLOS ONE | DOI:10.1371/journal.pone.0122544 March 30, 2015

94

4 / 16

E-Cigarettes for Smoking Cessation

investigated by calculating a pooled proportion of quitters as reported in the meta-analysed
studies. Subjects lost to follow up were counted as smokers (consistent with intention-to-treat
methods). In addition to these objectives, the quality of included studies was also assessed.
Findings from the two included RCTs by Bullen et al. and Caponnetto et al. were metaanalysed to answer the study’s first objective.[20, 21] Meta-analyses were performed using a
Mantel-Haenszel fixed effects model.[26] The pooled risk ratio (RR) with 95% confidence interval (CI) was calculated. The RR was defined as the ratio of risk of abstinence from smoking
among those exposed to nicotine enriched e-cigarettes and the risk of abstinence among those
using non-nicotine enriched e-cigarettes. If the value of 1 was not within the 95% CI, the RR
was statistically significant at the 5% level (p<0.05). The I2 statistic was calculated to demonstrate the degree of heterogeneity—that is, the percentage of variation across studies that is not
due to chance.[27]
For the second objective, an overall proportion of abstinence from the set of proportions reported in each of the six included studies was calculated using a random-effects meta-analysis
model using DerSimonian and Laird method.[28] This method incorporates an estimate of the
between-study variation into both the study weights and the standard error of the estimate of
the common effect. The precision of an estimate from each included study was represented by
the inverse of the variance of the outcome pooled across all participants.[29] Less precise estimates have larger variances, so the inverse of variance is smaller for studies with less precise estimates. The fixed effects model was utilised when running the sub analyses by study designs.
The pooled effect size (ES) (estimated by the pooled proportion) with 95% CI was calculated. If
the value of the pooled proportion ‘zero’ was not within the 95% CI, the ES was statistically significant at the 5% level (P<0.05).

Quality assessment
The quality of the studies included in the meta-analyses was assessed at the entire study level as
well as at the outcome level, in the manner recommended by the Cochrane Collaboration
using the Downs and Black instrument.[15, 30] For RCTs, the checklist produced by van
Tulder et al. as part of the Cochrane Back Review Group was used, while the checklist provided
by Downs and Black was used to assess bias in the observational studies.[30, 31] These tools
were simultaneously used to make an assessment of the risk of bias affecting the findings of the
studies. We also examined whether all outcomes were reported and reasons behind any exclusion. The quality of the studies was independently assessed by three researchers. The degree of
agreement between researchers was calculated together with Cohen’s Kappa coefficient to measure inter-rater agreement.

Results
Characteristics of included studies
Table 1 presents summary data and key findings for all six included studies.

Study type
Of the six included studies, two were RCTs, two were cross-sectional studies, and two were prospective cohort studies.[20–25]

Participants
The combined sample size from the selected studies was 7,551. Recruitment methods were similar across most studies, and used either newspaper advertisements, emails to product users or
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Prospective
Cohort

Etter et al.
(2014)

Randomised
Controlled
Trial

Bullen et al.
(2013)

Randomised
Controlled
Trial

Crosssectional study

Brown et al.
(2014)

Caponnetto
et al. (2013)

Type of study

Source

Members of
public using ecigarette and
smoking
cessation
websites

12-weeks' ecigarette use

Survey of dual ecigarette and
tobacco users
over time

477

12-weeks' ecigarette use

Survey of current
smokers using
an e-cigarette to
quit

Intervention

300

657

Members of
public responding
to newspaper ads

Members of
public responding
to newspaper ads

5863

Sample
Size

Members of
public responding
to national survey

Study
population

None

Placebo ecigarettes

Placebo ecigarettes

NRT

Comparator

Table 1. Summary of studies reporting smoking cessation after the use of e-cigarettes.

12 months

9 months

6 months

12 months

Length of
follow-up

Mixed
intentions

Not
intending
to quit

Intending
to quit

Intending
to quit

Quit
Intention

Self-reporting in study
diaries, potential source of
measurement bias.

2) 50% cig/day reduction
in 14.5% of nicotine ecigarette groups combined
and 12% of placebo ecigarettes group

(Continued)

Smoking abstinence and
reduction were not
biochemically veriﬁed.

2) Complete self-reported
cessation rate at 12 months
of 46% among current
smokers (n = 35)
3) Reduction in cig/day of
10.5 among current
smokers at 12 months

Potential for selection bias
as participants drawn from
website users.

1) Complete self-reported
cessation rate at 1 month of
22% among current
smokers (n = 50)

Substantial loss to follow
up.

Recruitment limited to those
not intending to quit.

Underpowered to conclude
superiority of e-cigarettes
compared to NRT for
smoking cessation.

1) Complete abstinence rate
of 11% in nicotine ecigarette groups and 4% in
placebo e-cigarette group

2) 50% cig/day reduction
in 57% nicotine e-cigarettes
group, 45% placebo ecigarettes group and 41%
patches group

1) Complete abstinence
rates of 7.3% (nicotine ecigarettes), 4.1% (placebo
e-cigarettes) and 5.8%
(patches)

Subjects recruited over long
period of time.

2) Adjusted odds of nonsmoking among e-cigarettes
were 1.63 times higher than
users of NRT and 1.61
times higher than those
using no aid

Adequate allowance made
for confounders in a large
population.

Sample adequately
representative of adult
population in England.

Comments

1) Smoking abstinence
reported more commonly by
e-cigarette users than users
of over-the-counter NRT
(OR 2.23) and those quitting
smoking unaided (OR 1.38)

Key ﬁndings
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Prospective
Cohort

Crosssectional study

Polosa et al.
(2013)

Siegel et al.
(2011)

doi:10.1371/journal.pone.0122544.t001

Type of study

Source

Table 1. (Continued)

E-cigarette users
of one brand
responding to
email

Staff from one
hospital

Study
population

216

40

Sample
Size

Survey of dual ecigarette and
tobacco users
over time

24-weeks' ecigarette use

Intervention

None

None

Comparator

6 months

24 Months

Length of
follow-up

Mixed
intentions

Not
intending
to quit

Quit
Intention

Small sample size.

2) Sustained 50% cig/day
reduction in 27.5% subjects

Potential for signiﬁcant
selection bias, as
participants were selfselected by responding to
email sent to buyers of one
e-cig brand.
Smoking abstinence and
reduction were not
biochemically veriﬁed.

1) Complete abstinence rate
of 31%

2) Any reduction in cig/day
in 66.8% subjects

Substantial loss to follow
up.

Selected group of subjects.

Comments

1) Complete abstinence rate
of 12.5%

Key ﬁndings
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national health agency-run surveys to recruit members of the public.[20–25] Two studies conducted comprehensive randomisation processes of participants.[20, 21] Inclusion and exclusion criteria were also largely common to all selected studies. The predominant inclusion
criteria were adult current smokers (although exact definition of smoking status varied), while
the main exclusion criteria were comorbid cardiovascular disease, diabetes, major depression
and other psychiatric disorders.

Smoking status and quit intentions
All participants in the included studies were current smokers.[20–25] In two of the studies participants were not intending to quit smoking prior to use of an e-cigarette,[21, 23] while remaining studies’ participants were either intending to quit or had mixed intentions.[20, 22, 24,
25]There was slight variation between the studies in the way smoking status was defined. Most
studies defined current smokers as those who had smoked at least 10 cigarettes per day for a period of years.[20, 21, 23] Two studies did not explicitly define current smoking status, however,
participants self-reported themselves as either daily or occasional smokers.[22, 25] Finally, Siegel et al. defined it as participants having smoked 100 cigarettes in their lifetime.[24] Recruitment criteria regarding participants’ intention to quit varied across studies; two studies
recruited those who were intending to quit, two not intending to quit, and the remaining two
studies’ participants had mixed intentions.

Intervention
The intervention implemented in three of the six studies was ad lib use of e-cigarettes, which
were provided to participants for the duration of the study period.[20, 21, 23] The remaining
studies were cross-sectional and cohort in design, and did not include an intervention, but similarly investigated participants’ ad lib use of e-cigarettes over the study period.[22, 24, 25]

Comparator
Two of the selected studies (both RCTs) included formal comparator groups or interventions.
[20, 21] One used groups assigned to nicotine patches and placebo e-cigarettes as comparators,
[20] while the other just used a group assigned to placebo e-cigarettes as a comparator.[21]
One of the cross-sectional studies compared smoking cessation rates among e-cigarette users
to those using NRT and those quitting unaided.[25]

Outcomes
The primary outcome for five of the studies was either abstinence from smoking at the end of
the designated study period or reduction in smoking (as measured by number of cigarettes per
day).[20, 21, 23–25] The remaining study primarily investigated longitudinal usage patterns of
e-cigarettes but measured smoking cessation and reduction as a secondary outcome.[22] Adverse events and withdrawal symptoms were specifically assessed in both RCTs [20, 21] and in
one cohort study.[24]

Definition of smoking cessation
Studies defined smoking cessation in one of two ways. Three studies defined it as complete
self-reported abstinence from tobacco cigarettes over a given portion of the follow-up period,
verified by an exhaled carbon monoxide (eCO) measurement of either 7ppm or 10ppm.
[20, 21, 23] The remaining studies did not explicitly define smoking cessation; but similar to
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Table 2. Characteristics of the two randomised controlled trails included in the meta-analysis that assessed the efficacy of e-cigarettes with and
without nicotine for smoking cessation.
Authors, year, study
design

e-cigarettes with nicotine

e-cigarettes without nicotine

RR (95%
CIs)

SE (log
RR)

M-H
weight

Stopped
smoking (n)

Continued
smoking (n)

Stopped
smoking (n)

Continued
smoking (n)

Bullen et al, 2013, RCT

21

268

3

70

1.77
(0.5–5.8)

0.6

47.3

Caponnetto et al, 2013,
RCT

22

178

4

96

2.75
(0.9–7.8)

0.53

52.7

RCT: randomized controlled trial, RR: relative risk, CIs: conﬁdence intervals, SE: standard error, M-H: Mantel–Haenszel
doi:10.1371/journal.pone.0122544.t002

the others, implied complete self-reported abstinence from tobacco without the requirement
for biochemical verification.[22, 24, 25]

Efficacy of e-cigarettes with and without nicotine on smoking cessation
Number of those who stopped and did not stop smoking among users of nicotine and nonnicotine enriched e-cigarettes is shown in Table 2. E-cigarettes with nicotine were more effective for smoking cessation than e-cigarettes without nicotine. Pooled data from the two included RCTs showed a statistically significant benefit of nicotine filled e-cigarettes compared to
those without nicotine (pooled Risk Ratio 2.29, 95% CI 1.05 to 4.97). Pooled RR is shown in
Fig 2, where the location of the diamond represents the estimated effect size, being statistically

Fig 2. Forest Plot of the effectiveness of e-cigarettes with and without nicotine in smoking cessation.
doi:10.1371/journal.pone.0122544.g002
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Table 3. Proportion of smoking quitters in nicotine enriched e-cigarette users by study.
Authors, year

Study design

Total sample (N)

Stopped smoking (n)

Proportion (95% CIs)

SE

Weight#

Brown et al, 2014

Cross sectional

464

93

0.20 (0.16, 0.24)

0.02

18.8

Bullen et al, 2013

RCT

289

21

0.07 (0.04, 0.10)

0.02

19

Caponnetto et al, 2013

RCT

200

22

0.11 (0.07, 0.15)

0.02

18.5

Etter et al, 2013

Cohort

35

16

0.46 (0.29, 0.62)

0.08

11

Polosa et al, 2013

Cohort

40

5

0.12 (0.02, 0.23)

0.05

15

Siegel et al, 2011

Cross sectional

214

67

0.31 (0.25, 0.38)

0.03

17.6

RCT: randomized controlled trial, CIs: conﬁdence intervals, SE: standard error
#
Weight: the weight was based on a random effects model using DerSimonian and Laird method
doi:10.1371/journal.pone.0122544.t003

significant as it is larger than 1, and the width represents its precision also depicted by the confidence interval. None of the RCTs was heterogeneous (I2 = 0.0%, P = 0.6). Based on these findings, only e-cigarettes with nicotine were considered in the subsequent analyses.

Association between the use of e-cigarettes and smoking cessation
Subjects with complete information on smoking cessation (i.e., those who had information on
smoking cessation at the end of at least six months of follow up) were eligible to be included in
the meta-analysis. Of the original samples (n = 3,865 men and n = 3,686 women) reported in
the six studies, a total sample of 1,242 was meta-analysed. (Table 3)The latter had a weighted
average age of 41.5 (SD 13.9) years with a male to female proportion of 1.4, and an average
daily cigarette consumption of 16.2 cigarettes per day. Of the 1,242 smokers who reported
using nicotine enriched e-cigarettes, 224 (18%) reported complete smoking cessation after a
minimum 6-month use of e-cigarettes.
Pooled data from two RCTs, two cohort and two cross-sectional studies on the association of
nicotine enriched e-cigarettes with smoking cessation revealed a statistically significant effect
with an overall pooled Effect Size of 0.20 (95% CI 0.11 to 0.28) as shown in the forest plot
(Fig 3). As expected, there was considerable heterogeneity among the studies (I2 = 93.4%,
p<0.001). A meta-regression model showed that 98% of this heterogeneity was caused by the research study design, and the variation in the proportion of males to females in each of the included studies. Running the analyses separately by study design showed similar significant
findings (Table 4). However, the pooled effect size derived from the RCTs was smaller than
those observed in observational studies. Available data did not allow us to conduct the analyses
by gender. A further stratified analysis was conducted by smoking abstinence verification method. The two RCTs and one cohort study verified cessation using biochemical methods.[20–22]
The pooled ES of these three studies was 0.09 (0.06, 0.11). These three studies were not heterogeneous, I2 = 20%, P = 0.3. In the remaining studies, abstinence was self-reported with a pooled
ES of 0.24 (0.21, 0.27). Studies with self-reported data were heterogeneous (I2 = 88%, p<0.001).

E-cigarettes for smoking reduction
A qualitative analysis was conducted to determine whether use of e-cigarette reduced cigarette
consumption (rather than cessation) among the current smokers. All studies reported substantial rates of smoking reduction among participants (Table 1).[20–25] Three studies reported
>50% reduction in daily cigarette consumption.[20, 21, 23]
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Fig 3. Forest Plot of the association between nicotine-enriched e-cigarettes and smoking cessation.
doi:10.1371/journal.pone.0122544.g003

Quality assessment
Risk of bias in the included studies was evaluated using specific quality assessment tools and completed by two researchers independently. Potential bias was accounted for in 57% of all items assessed in all studies, not accounted for in 24%, and in the remaining 19% such bias was either not
applicable or hard to assess due to missing information. Percent agreement between the assessors
was 78%, with a Kappa coefficient 0.62 (95% CI 0.50–0.69) showing substantial agreement.
Table 4. Pooled proportion of smoking quitters among nicotine enriched e-cigarettes by study design: fixed effects meta-analysis model.
Study design

Pooled ES (95% CIs)

I-squared (variation in ES attributable to heterogeneity)

Heterogeneity chi-squared

RCTs

0.08 (0.06, 0.11)

48.20%

p = 0.165

0.22 (0.02, 0.23)

91.10%

p = 0.001

0.23 (0.20, 0.26)

89.40%

p = 0.002

Bullen et al, 2013
Caponnetto et al, 2013
Cohort studies
Etter et al, 2013
Polosa et al, 2013
Cross sectional studies
Brown et al, 2014
Siegel et al, 2011
doi:10.1371/journal.pone.0122544.t004
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Two RCTs had limited risk of bias.[20, 21] In the study by Bullen et al. there was a risk of selection bias due to recruitment via community newspapers and being unable to blind participants receiving intervention.[20] The study by Caponnetto et al. was similarly at risk of
selection bias due to recruitment via local newspapers. This study also had a loss-to-follow-up
of 39%, which is not unusual for other studies of smokers who were unwilling to quit. Furthermore, since those participants were treated as failures according to intention-to-treat analysis,
reported cessation rates would, if anything, have been underestimated.[21]
Four observational studies were at risk of selection bias as they either used selected groups
as participants or had low response rates to recruitment methods.[22–25] The one possible exception to this is the study by Brown et al. which included participants from a large-scale national sampling survey. Those four studies also used self-reporting as the predominant method
to record exposure, making them susceptible to information bias.[22–25] This bias was minimised in the study by Polosa et al., which used validated means (eCO) to verify outcomes objectively.[23]

Discussion
This systematic review and meta-analysis indicates an association between the use of nicotineenriched e-cigarettes and smoking cessation. We also report that e-cigarettes containing nicotine are more effective at aiding smoking cessation than e-cigarettes without nicotine, and that
e-cigarettes of both types may help ongoing smokers by reducing the number of tobacco cigarettes they use. The association between the use of e-cigarettes and smoking cessation was consistently observed in all included studies, also seen in different study designs, and abstinence
verification method. Studies that relied on a more objective biochemical abstinence verification
method had a lower pooled effect size than the studies that had self-reported information.
Nonetheless, the effect sizes in each verification method remained statistically significant. Our
results indicate that nicotine enriched e-cigarettes may prove to be a useful smoking
cessation method.
We compared findings from this meta-analysis to cessation rates known to be achievable
with existing NRTs. Two studies reported that the 12-month quit rate achieved using NRTs
was approximately 10%, and would not exceed this level in the longer term.[3, 4] Our metaanalyses demonstrated a higher smoking cessation rate of 20% achieved with e-cigarettes, suggesting that factors beyond nicotine replacement alone may contribute to smoking cessation.
[22] A feasible explanation for this is that e-cigarettes closely mimic the behavioural and aesthetic aspects of smoking, whereby the instinctive physical behaviours and cue responses that
smokers are accustomed to are satisfied alongside their pharmacological needs. This concept
has been elucidated in a qualitative study, in which users cite multiple non-pharmacological
reasons for their satisfaction with e-cigarettes.[32] This includes sensory and behavioural simulation of smoking, as described by Caponnetto et al. in a study using a nicotine-free inhalator
to demonstrate the impact of handling and manipulation in promoting smoking cessation.[33]
Non-pharmacological drivers for e-cigarette users’ satisfaction included the social benefits
of being part of a ‘vaping’ community and counteracting the negative stigma attached to
smoking.[32]
Studies investigating patterns of e-cigarette consumption and user beliefs have similarly
found non-pharmacological reasons for use and satisfaction.[10, 34, 35] These include financial reasons (as e-cigarettes are cheaper than tobacco), a perception that e-cigarettes are less
harmful than tobacco and the ability to use them in places where smoking is banned.[10, 34,
35] Smokers may be attracted to and satisfied with e-cigarettes for these reasons beyond any
contribution to smoking cessation. This would explain our finding of comparable cessation
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rates regardless of intention to quit smoking, and for higher cessation rates than those reported
by studies investigating NRTs.[3, 4]
Another key finding of our study is that use of e-cigarettes was associated with a reduction
in the number of cigarettes used, which is important in light of the substantial body of evidence
demonstrating that gradual reduction in cigarette consumption aids future quit attempts.[36–
38] This indicates a potential role for e-cigarettes in tobacco harm reduction programs, in addition to a possible role as an alternative smoking cessation tool. It also suggests that in these
cases at least, dual use of e-cigarettes does not necessarily perpetuate or exacerbate smokers’ tobacco addiction and use, as some public health researchers have warned.
In analysing our findings we sought to examine the effect of potential confounders, including study design and smokers’ intention to quit smoking. We found that the positive association between use of nicotine-enriched e-cigarettes and smoking cessation was not affected by
study designs. When meta-analyses were calculated according to study designs, the results remained significant within each study type. However, the pooled effect size derived from the
RCTs was smaller than that found in either cohort or cross-sectional studies. Cessation rates
were lower in all of those three studies, where biochemical abstinence verification methods
were used.[20, 21, 23] Smokers’ intention to quit did not appear to affect this positive association. However, we note that, unlike traditional RCTs, these studies did not investigate the effect
of a medication on a disease state, but rather investigated the use of a non-medication intervention (e-cigarettes) on a behaviour (smoking).
This review represents the most comprehensive evidence on e-cigarettes currently available,
and provides important and timely information for regulatory authorities and policymakers.
To date, the Food and Drug Administration (FDA) in the US and parliaments in Europe and
the UK have been under pressure to decide how strictly to regulate e-cigarettes, but devoid of
availability of substantial evidence regarding their cessation-related benefits versus safety or
addiction-related drawbacks.[39–41] Our findings indicate that e-cigarettes may be an effective
alternate smoking cessation tool will provide timely evidence to help informing this important
regulatory debate. Our findings may also provide important updates to other stakeholders, including the wider research community and healthcare providers. Importantly, we note that the
long term health effects of e-cigarettes use are yet to be examined.
Limitations of this review include the paucity of available studies, biases within existing
studies, and their heterogeneity and variable quality. Studies were variously affected by small
sample sizes and methodological variation in data collection, rendering them susceptible to
varying degrees of selection and information bias. Furthermore, whilst we were able to comment on the efficacy of nicotine e-cigarettes vs. non-nicotine e-cigarettes for smoking cessation,
we were unable to comment on the efficacy of e-cigarettes vs. other interventions for cessation,
given the lack of comparator groups in the studies included in this meta-analysis. Similarly,
since the pooled effect size derived from the RCTs was considerably smaller than those observed in observational studies, the overall effect size from all studies combined may have
been overestimated.
This review highlights the need for further research on e-cigarettes. The available data did
not allow us to conduct sub analysis by gender which is an important factor. It is important to
explore gender-related heterogeneity between studies, so it can be determined whether the
overall trend differs according to this factor. Large-scale, randomised trials are required to validate our study findings, and re-confirm the association between e-cigarette use and smoking
cessation. It is imperative that the safety and contents of e-cigarettes also need to be investigated and confirmed if they are to be used as smoking cessation aids or in tobacco harm reduction
programs. Finally, a wider cost-effectiveness analysis of the devices, weighing up the various
cessation and harm reduction benefits against any safety or other concerns would be highly
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valuable from a public health perspective. If the safety of e-cigarettes is proven, e-cigarettes
may assist healthcare providers to address smoking cessation challenges more effectively.

Conclusions
This systematic review and meta-analyses assessed the findings of six studies which reported
smoking cessation after using e-cigarettes. We found an association between nicotine-enriched
e-cigarette use and smoking cessation, suggesting that the devices may be an effective alternative smoking cessation method. We also found that use of e-cigarettes was also associated with
a reduction in the number of cigarettes used, suggesting they may also have a role in tobacco
harm reduction programs. To our knowledge, this is the most comprehensive evidence to date
on this issue, and while there are a number of important implications for further research,
these findings provide timely information to inform regulatory strategies.
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E-cigarettes generate high levels of aldehydes only in
‘dry puff’ conditions
Konstantinos E. Farsalinos1,2, Vassilis Voudris1 & Konstantinos Poulas2
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ABSTRACT

Background and aims Aldehydes are emitted by electronic cigarettes due to thermal decomposition of liquid
components. Although elevated levels have been reported with new-generation high-power devices, it is unclear whether
they are relevant to true exposure of users (vapers) because overheating produces an unpleasant taste, called a dry puff,
which vapers learn to avoid. The aim was to evaluate aldehyde emissions at different power levels associated with normal
and dry puff conditions. Design Two customizable atomizers were prepared so that one (A1) had a double wick,
resulting in high liquid supply and lower chance of overheating at high power levels, while the other (A2) was a
conventional setup (single wick). Experienced vapers took 4-s puffs at 6.5 watts (W), 7.5 W, 9 W and 10 W power levels
with both atomizers and were asked to report whether dry puffs were generated. The atomizers were then attached to
a smoking machine and aerosol was trapped. Setting Clinic ofﬁce and analytical chemistry laboratory in Greece.
Participants Seven experienced vapers. Measurements Aldehyde levels were measured in the aerosol. Findings All
vapers identiﬁed dry puff conditions at 9 W and 10 W with A2. A1 did not lead to dry puffs at any power level. Minimal
amounts of aldehydes per 10 puffs were found at all power levels with A1 (up to 11.3 μg for formaldehyde, 4.5 μg for
acetaldehyde and 1.0 μg for acrolein) and at 6.5 Wand 7.5 W with A2 (up to 3.7 μg for formaldehyde, 0.8 μg for acetaldehyde
and 1.3 μg for acrolein). The levels were increased by 30 to 250 times in dry puff conditions (up to 344.6 μg for formaldehyde,
206.3 μg for acetaldehyde and 210.4 μg for acrolein, P < 0.001), while acetone was detected only in dry puff conditions
(up to 22.5 μg). Conclusions Electronic cigarettes produce high levels of aldehyde only in dry puff conditions, in
which the liquid overheats, causing a strong unpleasant taste that e-cigarette users detect and avoid. Under normal
vaping conditions aldehyde emissions are minimal, even in new-generation high-power e-cigarettes.
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INTRODUCTION
One of the main concerns related to electronic cigarette
(EC) use is the exposure to aldehydes emitted to the aerosol.
Aldehydes are formed due to the heating and oxidation of
the main EC liquid components, glycerol and propylene
glycol [1]. Studies evaluating ﬁrst-generation (cigarettelike) devices found that formaldehyde, acetaldehyde and
acrolein are released to the aerosol at levels by far lower
compared to tobacco cigarette smoke [2,3]. However, more
recent studies examining aerosol generated from
new-generation devices at high power levels found that
the levels of aldehydes could approach or even exceed the
levels found in cigarette smoke [4,5]. These studies
generated a great deal of publicity, along with concerns
that EC use at high power levels is associated with
© 2015 Society for the Study of Addiction

signiﬁcant exposure to toxic chemicals which may have
adverse health effects. This can have important implications, as a substantial proportion of vapers are using
new-generation devices [6] which characteristically have
the ability to generate high power levels.
ECs have a unique mode of function which is
signiﬁcantly different from tobacco cigarettes. Unlike
tobacco cigarettes, which are burned continuously at
similar temperatures during the whole time of use, ECs
undergo repeated thermal cycles of heating and cooling.
The resistance and wick are impregnated with liquid,
so the energy delivered when the EC device is activated
is used to raise the liquid temperature to the point of
evaporation. After completing the puff, no energy is
delivered to the resistance and wick, so the temperature
is progressively decreasing; at the same time, liquid is
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re-supplied to the wick encircled by the resistance,
further decreasing its temperature. When there is insufﬁcient supply of liquid to the wick, it is possible that
high temperatures are generated. However, liquid
overheating results in the development of a strong
unpleasant taste that the users (vapers) detect and avoid
by reducing power levels and puff duration or by increasing
interpuff interval. This phenomenon has been described
previously, and was named ‘dry puff phenomenon’ [7].
It actually represents a natural defence mechanism
against exposure to overheated liquid emissions. The dry
puff phenomenon is dependent upon power levels;
however, the difference between atomizers’ design and
characteristics means that each atomizer can be used at
different power levels before generating dry puffs. Thus,
there is no speciﬁc power level at which the dry puff
phenomenon is generated with all available atomizers.
Because there is no method of detecting dry puffs
other than the taste, it is possible that some of the
ﬁndings from laboratory studies do not translate into
the risk of e-cigarette use by humans. In fact, two
clinical studies evaluating aldehydes exposure to EC
users found that the levels were lower than in smokers
[8,9]. Lower concentrations of acrolein metabolites were
also observed in dual users of tobacco cigarettes and
ECs than in cigarette smokers [9]. Moreover, the conclusion
from previous studies that power levels alone are
responsible for generation of very high levels of aldehydes
may be misleading.
The purpose of the study was to examine the amount of
aldehyde emissions at different power levels associated with
both normal and dry puff conditions.

was based on a study by Kosmider et al. [4], which showed
that this liquid generated the highest levels of aldehydes
in the aerosol compared to propylene glycol-based or
glycerol-based liquids. Seven vapers were recruited
through an online forum. The reason for recruiting seven
vapers was to assess the interindividual differences in
detecting dry puffs. They were invited to the clinic and took
four puffs of 4 s duration and 30 s interpuff interval with
both atomizers, using a variable-wattage EC battery device
(Hana Modz DNA 40; Hana Modz, Woodridge, Illinois,
USA), at four power levels: 6.5 Watts (W), 7.5 W, 9 W
and 10 W. Vapers were blinded to the setup of each
atomizer. The puff durations were chosen to match the
conditions used by Jensen et al. [5]. The reason for asking
participants to take four puffs is that measurements of
evaporation temperature (anecdotal) have shown that the
ﬁrst puff has a lower temperature level because the atomizer
is initially at room temperature. The 30-s interpuff interval
is not enough to bring the atomizer temperature down to
environmental level, so the temperatures at the initiation
and the end of the second puff are higher. Therefore, it is
likely that the dry puff taste is not detected on the ﬁrst puff
but could be detected on subsequent puffs. Vapers were
asked to report if dry puff conditions were generated. The
dry puff phenomenon is detected easily and avoided by
vapers; all participating vapers veriﬁed that they had
experienced and were able to detect dry puffs.
The protocol was approved by the ethics committee of
our institution and written informed consent was provided
by every vaper before participating to the study.

MATERIALS AND METHODS

The EC device and atomizers were attached to a smoking
machine. The aerosol from 60 puffs was collected in
two impingers (connected in series) containing a
solution of 2,4-dinitrophenylhydrazine (2,4-DNPH) and
acetonitrile. Three samples per atomizer and power level
were examined. The DNPH derivatives of formaldehyde,
acetaldehyde acrolein and acetone were measured
by high-performance liquid chromatography, with a
previously validated protocol [10]. Blank air samples
were collected simultaneously in different impingers to
measure environmental levels of aldehydes. Environmental levels were subtracted from the levels found in the
aerosol. The levels of aldehyde in the aerosol were
reported per 10 puffs and were compared with the levels
found in tobacco cigarette smoke generated under
Health Canada Intense pufﬁng regime (2-s puffs, 30-s
interpuff interval), as reported by Counts et al. [11].
The limits of detection (LOD) with the method used were
0.25 μg/10 puffs for formaldehyde, 0.75 μg/10 puffs
for acetaldehyde, 0.92 μg/10 puffs for acetone and
0.17 μg/10 puffs for acrolein.

Two customizable atomizers (Kayfun Lite plus; SMtec GmbH,
Everswinkel, Germany) with different setups were prepared.
In one of them (A1) we used a double 3 mm-thickness
wick made of silica, which was expected to result in a
high liquid supply rate to the wick and resistance head.
This would prevent liquid overheating and generation of
the dry puff taste at high power levels. The second
atomizer (A2) was prepared with a single 3 mm-thickness
wick made of silica, which was expected to have lower
liquid supply rate to the wick and resistance head
compared to A1 and, thus, would be more prone to
development of the dry puff phenomenon at high power
levels. A2 represents a setup used commonly in commercial
atomizers, and was similar to the setup used in atomizers
of previous studies [4,5]. The airﬂow rate and the amount
of liquid were similar in both atomizers.
The atomizers were ﬁlled with EC liquid composed of
45% glycerol, 45% propylene glycol, 8% water and 2%
nicotine (20 mg/ml nicotine concentration). The choice
© 2015 Society for the Study of Addiction

108

CHEMICAL ANALYSIS

Addiction

Aldehyde emissions in e-cigarettes

3

(F = 107.9, P < 0.001), acetaldehyde (F = 106.8, P < 0.001),
acetone (F = 24.5, P < 0.001) and acrolein (F = 55.2,
P < 0.001). Moreover, signiﬁcant power × atomizer
interactions were observed for formaldehyde (F = 101.7,
P < 0.001), acetaldehyde (F = 98.4, P < 0.001), acetone
(F = 24.5, P < 0.001) and acrolein (F = 54.3, P < 0.001).
Minimal levels of aldehydes were found at all power levels
with A1 and at 6.5 W and 7.5 W with A2. These levels
were signiﬁcantly lower compared to smoking [10]. In
dry puff conditions (9 W and 10 W with A2), emissions
were raised by 30–250 times for formaldehyde, acetaldehyde and acrolein. Acetone was detected only in the aerosol generated by A2 at power levels associated with dry puff
conditions. At 9 W, atomizer A2 emitted higher levels of
formaldehyde (P = 0.005) but lower levels of acetaldehyde,
acetone and acrolein (P < 0.001) compared to tobacco cigarette smoke. At 10 W, A2 emitted higher levels of formaldehyde and acrolein (P < 0.001), but still lower levels of
acetone and acrolein (P < 0.001) compared to tobacco cigarette smoke.

STATISTICAL ANALYSIS
Values are reported as mean [standard deviation (SD)].
Differences in aldehyde levels were evaluated by using
repeated measures analysis of variance (ANOVA), with four
power levels as within-subject and two atomizers as
between-subject factors for each compound. Comparison
with tobacco cigarettes were performed by one-way
ANOVA, comparing levels at 9 W and 10 W only, as the
emissions from ECs at lower power levels were minimal.
When chemicals were below the LOD, a value of LOD/2
was assigned for statistical comparisons. A P-value of
0.05 was considered statistically signiﬁcant, and the
analysis was performed by using commercially available
software (SPSS version 22; SPSS Inc., Chicago, IL, USA).
RESULTS
All vapers reported that the unpleasant taste of the dry
puff phenomenon was detected at 9 W and 10 W with
A2, while A1 could be used at all power levels without
generating the dry puff taste.
The results of the aldehyde measurements, reported
per 10 puffs, are shown in Table 1. Signiﬁcant differences
were observed between different power levels for formaldehyde

DISCUSSION
This is the ﬁrst study, to our knowledge, that quantiﬁed
aldehyde release to the aerosol of ECs at different power

Table 1 Aldehyde levels in e-cigarette aerosol under normal and ‘dry puff’ conditions. Levels approached or exceeded those in tobacco
cigarette smoke only under dry puff conditions, which are detected and avoided by the consumers.

6.5 watts
Atomizer 1
Atomizer 2
P-valuea
7.5 watts
Atomizer 1
Atomizer 2
P-valuea
9 watts
Atomizer 1
Atomizer 2b
P-valuea
10 watts
Atomizer 1
Atomizer 2b
P-valuea

Tobacco cigarettec
P-value (9 W)d
P-value (10 W)e

Formaldehyde
(μg/10 puffs) n = 3

Acetaldehyde
(μg/10 puffs) n = 3

Acetone
(μg/10 puffs) n = 3

Acrolein
(μg/10 puffs) n = 3

6.5 (1.7)
3.7 (1.6)
NS

ND
0.8 (0.4)
NS

ND
ND
NS

ND
0.2 (0.1)
NS

6.1 (1.3)
ND
0.001

ND
0.8 (0.5)
NS

ND
ND
NS

ND
1.3 (0.8)
0.045

9.5 (2.3)
119.2 (15.9)
< 0.001

3.5 (0.9)
58.9 (12.8)
0.002

ND
4.6 (1.0)
0.002

0.8 (0.6)
48.4 (10.0)
0.001

11.3 (2.6)
344.6 (56.0)
0.001

4.5 (1.2)
206.3 (33.3)
< 0.001

ND
22.5 (7.1)
0.006

1.0 (0.6)
210.4 (48.8)
0.002

Formaldehyde
(μg/cigarette) n = 50
74.0 (23.7)
< 0.001
< 0.001

Acetaldehyde
(μg/ cigarette) n = 50
1240.3 (147.7)
< 0.001
< 0.001

Acetone
(μg/ cigarette) n = 50
641.9 (71.2)
< 0.001
< 0.001

Acrolein
(μg/ cigarette) n = 50
120.4 (14.7)
< 0.001
< 0.001

a
Repeated-measures analysis of variance (ANOVA). bDry puff conditions, as detected by seven electronic cigarette users. cData from Counts et al. (Health
Canada Intense pufﬁng regime) [10]. dOne-way ANOVA, comparing data tobacco cigarettes with values from 9-W power setup. eOne-way ANOVA,
comparing data tobacco cigarettes with values from 9-W power setup. ND = not determined; NS = not signiﬁcant.
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levels which were characterized as normal and dry puff
conditions by experienced vapers. Our results verify
previous observations that it is possible for ECs to generate
high levels of aldehydes; however, this is observed only
under dry puff conditions. In contrast, minimal amounts
of aldehydes were released to the aerosol at normal vaping
conditions, even when high power levels were used. At
those conditions, aldehyde emissions were far lower than
tobacco cigarette smoke [10]. Aldehyde release was
associated with the efﬁciency of the atomizer design to
accommodate the high power levels through effective
liquid supply to the wick. Thus, even at higher power
settings, vapers are not expected to be exposed to signiﬁcant
levels of toxic aldehydes during normal EC use.
The issue of overheating and dry puff conditions has
been neglected in most laboratory studies evaluating EC
aerosol emissions. Heat is needed to generate aerosol from
ECs, and new-generation devices have the ability to deliver
elevated power levels, resulting in a high amount of energy
applied to the atomizers. This energy, which depends upon
power and time of activation (puff duration), is used to
elevate the temperature of the liquid so that it evaporates.
Under ideal conditions, the temperature should be
raised to the point of evaporation of the liquid ingredients.
However, if the amount of liquid in the wick is not enough,
the excess energy is transformed into heat and the
temperature can be increased signiﬁcantly beyond the
evaporation point. Schripp et al. used an infrared camera
and found that temperatures can easily exceed 300°C
when there is no liquid in the atomizer [12].
New-generation devices can be used to deliver high power
levels and are very popular among dedicated vapers [6,13],
but they are combined with appropriate atomizers which
are designed to have a very efﬁcient liquid supply to the
wick. Thus, there is no absolute power level at which
overheating conditions are generated with all available
equipment; each atomizer has a different capacity to
withstand high power levels. Unfortunately, there is no
objective way to determine the dry puff conditions, raising
the possibility that in laboratory studies aerosol is
generated in conditions irrelevant to realistic use and
exposure of vapers. In previous studies, we had to ask
vapers to determine whether the laboratory conditions
could generate dry puff conditions [14,15], and the puff
duration was adjusted in one of them to avoid dry puffs
[15]. In another study, we were forced to change the
atomizer we originally selected due to complaints by
participants that dry puffs were generated [7]. Herein, we
have shown that determining the dry puff phenomenon
is important in EC research, as it is associated with
distinctively high levels of aldehyde release. Such levels
were not observed under normal vaping conditions.
Dry puffs are experienced by vapers infrequently and in
speciﬁc situations. Most usually, they are associated with
© 2015 Society for the Study of Addiction

110

very low levels of liquid. New-generation atomizers have
a clear window (plastic or glass), which gives vapers the
ability to see the levels of liquid in the atomizer. Thus,
such cases of dry puffs are uncommon. Other reasons
for dry puffs include decaying coil and use of new
equipment. When vapers are unacquainted with the
new equipment (e.g. a new atomizer), it is possible that
they may experience a dry puff during experimentation
to ﬁnd their preferable power levels and puff duration
patterns. All cases combined, vapers are exposed to
dry puff conditions on rare occasions (usually less than
once daily); thus, it is not expected that exposure to
high levels of aldehydes during dry puffs will have any
long-term health effects.
It should be emphasized that heat generation is
associated with the energy delivered to the atomizer. The
energy unit is Joule (J), which is deﬁned as power (W)
multiplied by time (s). W is deﬁned as voltage (V)2 divided
by resistance. Several studies on ECs report V rather than
W levels [4,5]. This should be avoided because the energy
(and thus heat generation) is related inversely to the
resistance value of the atomizer. When using similar V
levels to atomizers of different resistance values, there are
large discrepancies in power and energy as well as heat
generation. Therefore, in order to be able to compare
different use conditions and equipment characteristics, it
is appropriate to report power levels (W) and time of
applying the power.
The levels of aldehyde emissions found herein were very
low, but do not necessarily represent zero risk. A recent
review concluded that a formaldehyde indoor air limit of
0.1 parts per million (p.p.m.) (125 μg/m3) should protect
even particularly susceptible individuals from both
irritation effects and any potential cancer hazard [16].
Considering a 20 m3 average daily inhalation volume, that
would represent approximately 2500 μg total daily
exposure, which is equivalent to taking > 2500 puffs per
day. Thus, the ﬁndings from this study indicate that the risk
associated with exposure to formaldehyde from ECs is
minimal to non-existent. The World Health Organization
has set an acceptable formaldehyde concentration in air
of normal indoor conditions of 80 parts per billion (p.p.b.)
(100 μg/ml) [17], which results in a daily total exposure
equivalent to > 2000 puffs. For other aldehydes, the safety
limits are unclear and differ between organizations.
Therefore, there may be a theoretical residual risk associated with exposure to aldehydes at the levels found in ECs
aerosol; however, this risk is minute compared to smoking.
A limitation of this study is the evaluation of a single
atomizer and a liquid with speciﬁc composition. Our results
should be veriﬁed by further studies evaluating different
atomizers, which will obviously generate dry puff
conditions at different power levels. Herein, we have shown
that even the same atomizer has different characteristics
Addiction
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depending on the setup of the wick. Liquids of different
composition should also be examined. A previous study
has shown that aldehydes release was highest in a
propylene glycol–glycerol mixture (similar to the liquid
tested herein) [4], therefore it is possible to further reduce
exposure to aldehydes by modifying the composition of
the EC liquid. Finally, further studies are needed to quantify
accurately the dry puff phenomenon in terms of aldehydes
release, and to evaluate the interindividual differences
in detecting the dry puffs. Herein, all vapers were able to
identify dry puffs at the same pufﬁng conditions.

CONCLUSION
Aldehyde emissions in EC aerosol are associated directly
with dry puff conditions. In normal vaping conditions,
the levels of aldehydes emissions are minimal and by far
lower than the levels in tobacco cigarette smoke, despite
the use of high power levels. In dry puff conditions,
aldehyde emissions are signiﬁcantly elevated to very high
levels, but vapers are not expected to be exposed to such
levels during normal EC use, even when they use
new-generation high-power devices.
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Electronic cigarette use and harm reversal:
emerging evidence in the lung
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Abstract
Electronic cigarettes (ECs) have been rapidly gaining ground on conventional cigarettes due to their efficiency in
ceasing or reducing tobacco consumption, competitive prices, and the perception of them being a much less
harmful smoking alternative. Direct confirmation that long-term EC use leads to reductions in smoking-related
diseases is not available and it will take a few decades before the tobacco harm reduction potential of this products
is firmly established. Nonetheless, it is feasible to detect early changes in airway function and respiratory symptoms
in smokers switching to e-vapor. Acute investigations do not appear to support negative respiratory health outcomes
in EC users and initial findings from long-term studies are supportive of a beneficial effect of EC use in relation to
respiratory outcomes. The emerging evidence that EC use can reverse harm from tobacco smoking should be taken
into consideration by regulatory authorities seeking to adopt proportional measures for the e-vapor category.
Keywords: E-cigarette, E-vapor products, Harm reversal, Lung function, Respiratory system, Smoking cessation,
Tobacco harm reduction

Background
The electronic cigarette (EC) has been rapidly gaining
ground on conventional cigarettes and could surpass
consumption of conventional cigarettes within the next
decade, according to some prediction analyses [1]. The
growing popularity of ECs proves that many adult
smokers are keen on using an alternative technologic
form of smoking to reduce cigarette consumption or
quit smoking and to relieve tobacco withdrawal symptoms [2]. Data from internet surveys [2,3] and clinical
trials [4,5] have shown that ECs may help smokers quit
or reduce their tobacco consumption. Moreover, the
popularity of ECs appears to be associated with the fact
that they can be used in many smoke-free areas, their
prices are competitive, and they are perceived as a much
less harmful smoking alternative [3,6].
Vapor toxicology under normal conditions of use is by
far less problematic than that of conventional cigarettes

[7], and exclusive EC users have significantly lower urine
levels of tobacco smoke toxicants and carcinogens compared to cigarette smokers [8]. Thus, smokers completely switching to regular EC use are likely to gain
significant health benefits.
Although a reduction in smoking-related diseases from
long-term EC use can be inferred by the positive findings on Swedish snus (a tobacco harm reduction product
consisting of refined oral tobacco which is low in nitrosamines) [9], direct confirmation is not available and it
will take a few decades before a reduction in individual
and population health outcomes due to the regular use
of e-vapor products can be firmly established. Nonetheless, it is feasible to detect early changes in airway function and respiratory symptoms in smokers switching to
e-vapor.
In this commentary, I discuss the emerging potential
of ECs for harm reversal with a specific focus on the
respiratory system.
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Health outcomes and the respiratory system
The lung is the primary target of the harmful effects of
several airborne pollutants and cigarette smoke. Likewise, considering that inhalation is the exposure mechanism for EC use, the respiratory system is also the
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[14,15]. Moreover, no significant changes were detected
by less sensitive respiratory function parameters (including forced expiratory volume in the first second (FEV1),
forced vital capacity (FVC), FEV% (FEV1/FVC index),
and peak expiratory flow (PEF)) after EC use. Lack of a
significant effect on exhaled nitric oxide and airflow obstruction as measured by FEV1, FVC, FEV%, and PEF
after short-term EC use has also been confirmed in a
more recent study [16]. Finally, switching to EC use universally leads to a near-normalization in toxic levels of
exhaled carbon monoxide (reviewed in [7]).
The very few studies mentioned above, which have
focused on the acute effect of ECs on lung function, do
not appear to support negative respiratory health outcomes in EC users. Nonetheless, only large and carefully
conducted studies evaluating the long-term effects of
these products will provide a definite answer regarding
their impact on lung health.
As mentioned earlier, it would take hundreds of wellcharacterized EC users to be followed prospectively for a
substantial number of years and very large funding to
properly address the harm potential of ECs. At the
University of Catania, we have structured an integrated
clinical research program characterized by a minimalist
approach entailing either highly sensitive respiratory
functional tests to detect early changes of subclinical
injury in ‘healthy’ smokers switching to EC or less sensitive but more robust respiratory function investigations to explore changes in EC users with preexisting
lung disease. The initial findings are promising and
generally supportive of a beneficial effect of EC use in
relation to respiratory outcomes, both in health and
disease.
Long-term changes in lung function have been monitored for up to 1 year in a large group of ‘healthy’
smokers who were invited to quit or reduce their
tobacco consumption by switching to a first generation
EC. Significant early positive changes from baseline of a
sensitive measure of obstruction in the more peripheral
airways (i.e., forced expiratory flow measured between
25% and 75% of FVC) were already detected at 3 months
after switching in those who completely gave up tobacco
smoking, with steady progressive improvements being
observed also at 6 and 12 months (Polosa R, unpublished observation).
Asthma and chronic obstructive pulmonary disease
(COPD) are progressive diseases characterized by persistent inflammatory and remodeling responses of the
airways causing respiratory symptoms and progressive
decline in lung function [17,18]. Although it is wellestablished that the inflammatory response to cigarette
smoke plays a key role in COPD pathogenesis, increased
morbidity and mortality have been reported in asthmatic
individuals who smoke and quitting can significantly

logical target for investigating any potential harmful
effects of chemicals in the e-vapor.
Prospective clinical studies of well-characterized EC
users would be the most informative to investigate
respiratory health outcomes; however, such studies are
quite demanding due to several methodological, logistical, ethical, and financial challenges. In particular, to
address the potential of future disease development,
hundreds of users would need to be followed for a substantial number of years before any conclusions could be
made. A much less challenging approach is to explore
cytotoxicity levels, mutagenicity, genotoxicity, oxidative
stress, and inflammatory responses in human lung epithelial cell lines. However, these in vitro approaches also
have inherent flaws; findings cannot be directly applied
in human in vivo studies due to the inability to test the
normal consumption exposure conditions of e-vapor
products, the fact that standards for vapor production
and exposure protocols have not been clearly defined,
and the risk of over- or underestimating the interpretation of the toxic effects in these investigational models.
Consequently, it is not surprising to find a divergence in
the literature, with some authors reporting little or no
injury [10], whereas others describing much higher level
of toxicity and inflammatory responses despite using
same cell lines [11]. Overall, despite the inconsistent and
contradictory results, most acute in vitro studies are
simply suggestive of non-specific irritant effects from evapor exposure. This is consistent with findings from
internet surveys and clinical trials reporting transient
throat irritation, dry cough, and other symptoms of
respiratory irritation in some smokers when switching to
ECs (reviewed in [7]).
Symptoms of irritation may occur in EC users hypersensitive to propylene glycol present in the e-vapor, but
the possibility of unknown contaminants or byproducts
contained in the e-vapor causing similar irritant effects
cannot be discounted [12]. Likewise, a prompt defensive
response against irritants from e-vapor inhalation is the
most likely cause for the immediate physiologic changes
detected with highly sensitive respiratory functional tests
as reported by Vardavas et al. [13]. The question of
whether such an irritation could translate into clinically
meaningful lung disease remains unanswered, and there
certainly is no evidence to date to suggest that there are
any clinically significant adverse lung effects, at least
acutely.
Moreover, it must be noted that the reported 16%
decrease in exhaled nitric oxide levels (i.e., 2.1 ppb in
absolute terms) and 11% increase in peripheral flow
resistance by impulse oscillometry (i.e., 0.025 kPa/L/s
in absolute terms) from baseline after using an EC for
5 minutes were so small and well within test variability, that it is unlikely to have any clinical relevance
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improve asthma symptoms and lung function [19]. Consequently, smokers with preexisting asthma and COPD
may benefit from regular EC use. In the only clinical
study conducted to ascertain efficacy and safety of EC
use in asthma, substantial improvements in respiratory
physiology and subjective asthma outcomes have been
reported [20]. Exposure to e-vapor in this vulnerable
population did not trigger any asthma attacks.
To date, no formal efficacy and safety assessment of
EC use in COPD patients has been conducted. There is
only evidence from a case series of three inveterate
smokers with COPD, who eventually quit tobacco smoking on their own by switching to an EC [21]. Significant
improvement in quality of life and reduction in the
number of disease exacerbations were noted. EC use was
well tolerated with no reported adverse events.
The reported improvements of respiratory patients
who have become regular ECs users are consistent with
findings from a large internet survey of regular EC users
diagnosed with asthma and COPD [2]. An improvement
in symptoms of asthma and COPD after switching was
reported in 65.4% and 75.7% of the respondents, respectively. Compared to dual users, improvement in symptoms of asthma and COPD were more often reported by
exclusive EC users. After switching, medications were
stopped in 460/2,498 (18.4%) respondents with asthma
and COPD. Worsening after switching was only reported
in 1.1% of the asthmatics and in 0.8% of the COPD
respondents. Taken together, these findings provide
emerging evidence that EC use can reverse harm from
tobacco smoking.
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Abstract
Aims: To describe cannabis ‘vaping' with electronic cigarettes (e-cigarettes) or
electronic vaporizers (e-vaporizers). Methods: Internet survey in 2013-2014.
Participants were 11 people who ‘vaped' cannabis with e-cigarettes and 44 people
who vaped cannabis with e-vaporizers, enrolled online. Results: Most participants
were men (78%). They had used e-cigarettes for 6 days and e-vaporizers for 50 days
on average to vape cannabis. Current users of e-cigarettes vaped cannabis on 2
days/week versus 6 days/week for users of e-vaporizers. In these devices, they mostly
inserted cannabis buds and oil rather than hashish or wax/butane honey oil. Dual
users, who both smoked and vaped cannabis, currently smoked 5 joints/week
compared to 14 joints/week before they started to vape cannabis (p = 0.004). Half the
participants (45%) reported that vaping cannabis helped them stop or reduce their
total cannabis use, 37% that it had no impact on their cannabis use, and 6% that it
increased it. Vaping cannabis was perceived as healthier and more discrete than
smoking it (less odor). Disadvantages included dry mouth and fewer positive cannabis
e ects. Conclusions: Cannabis vaping via e-cigarettes or e-vaporizers is an infrequent
behavior that was previously almost undocumented. E-cigarettes do not appear to be
a very appealing way to use cannabis.
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Abstract
Background: Electronic cigarettes (e-cigarettes) are battery-powered devices that vaporize a liquid solution to
deliver a dose of inhaled nicotine to the user. There is ongoing debate regarding their regulation.
Objectives: This comprehensive narrative review aimed to discuss key issues including usage patterns, health
effects, efficacy in smoking cessation and regulatory concerns with a view to informing future regulation and
research agendas.
Methods: PubMed, Scopus and Web of Science databases were searched using the terms (electronic cigarettes OR
e-cigarettes) for articles in English, relevant to humans and published during January 2009-January 2014.
Results: The literature search revealed 37 relevant articles. Findings suggest that e-cigarettes are mostly used by
middle-aged current smokers, particularly males, to help them for quitting or for recreation. E-cigarettes contain very
low levels of multiple toxic substances such as formaldehyde and acrolein, but these levels are many times lower than
those found in cigarettes. They were found to have effectiveness in aiding smoking cessation to a limited degree.
Debate continues regarding regulating their use for cessation versus heavy restrictions to control recreational use on
the basis that it perpetuates nicotine addiction.
Conclusions: The cytotoxicity and long term health effects of e-cigarettes are unknown. Nevertheless the e-cigarette
market continues to expand, largely driven by middle-aged smokers who claim to be using e-cigarettes in an attempt
to reduce or quit smoking. E-cigarettes may have some potential as smoking cessation aids and, in the researchers’
view, should therefore be subject to further research and regulation similar to other nicotine replacement therapies.
Keywords: E-cigarettes, Electronic cigarettes, Smoking, Smoking cessation, Tobacco
‘tank’ form which replaces the cylindrical cartridge with
a larger solution tank, allowing the user to refill less frequently [3]. As tobacco leaves are not combusted in this
process, manufacturers claim the resulting vapor is free
of the 4000 toxic chemicals and carcinogens known to
be produced by combustion in cigarettes [4].
E-cigarettes were invented by Chinese pharmacist Hon
Lik in 2003, and subsequently became available globally,
entering the European (EU) and American (US) markets
in 2006 and 2007 respectively [1,5]. Their use has grown
rapidly; Google searches for ‘e-cigarettes’ increased by
5000% during 2011-12, 18% of US smokers have tried
them and as of 2013 the industry is worth $2 billion in
the US [6,7]. This market growth in use is due in part to
the implementation of novel marketing campaigns by e-

Background
E-cigarettes are battery-powered cigarette-shaped devices that vaporize a liquid solution which is inhaled orally to deliver a dose of nicotine to the user. The liquid
solution, contained in a cylindrical cartridge, generally
consists of propylene glycol in which nicotine and other
aromas may be dissolved (Figure 1). The solution is vaporized when the user puffs on the device, activating a
battery-powered heating element [1,2]. The devices are
available both in a cigarette-shaped form and newer
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Figure 1 Components of an electronic cigarette.

strategies, but actually acted as disincentives to quitting
and rather augmented tobacco use [6].
The objective of this paper is to provide a comprehensive narrative review of the existing literature pertaining
to e-cigarettes, including usage patterns, motivations for
use, health effects, potential role in smoking cessation
and a summary of the current regulatory debate. By collating the findings of key research in these areas, this
paper aims to inform regulatory decisions and highlight
areas for further investigation.

cigarette manufacturers, including large tobacco companies that own some e-cigarette producers [7]. Indeed,
in absence of market regulation, $15.7 million was spent
on e-cigarette advertising by US manufacturers in the
first quarter of 2013 alone [7].
There is much debate about the potential of e-cigarettes
in various capacities, but given the relative paucity of scientific research investigating their safety and efficacy, they
present a pressing dilemma to regulatory authorities. On
the one hand, they have the potential to become a valuable
smoking cessation aid and contribute to the momentum
of existing tobacco control programs [8]. One study
showed them to be as effective as nicotine patches in helping smokers to quit and superior to nicotine patches in reducing the number of cigarettes individuals smoked [9].
Conversely, there is concern that as long as they are unregulated, e-cigarettes may serve to re-normalize and reglamorize smoking to vulnerable youth and developing
world populations, thereby undermining the success of tobacco control activities [10].
Current debate about the devices is focused on their
regulation, with a decision having been made in the EU
and regulations set to be decided on in the US in mid2014. Regulatory decisions will closely dictate the trajectory of the e-cigarette, both as a tool in tobacco harm
reduction strategies and as a commercial product [6,11].
Public health researchers favoring the devices’ role in
smoking cessation are arguing for a compromise of measured regulation, at least at the outset, so as not to regulate the products out of existence [11]. Proponents of
this argument cite unexpected consequences of existing
laws on nicotine replacement products which they argue
make them so restricted and unappealing that they act
as a disincentive to quit smoking [11]. On the other
hand, researchers that are skeptical of the devices’ potential role in tobacco harm reduction are arguing for
strict regulation. They liken e-cigarettes to filtered and
light cigarettes which were marketed as harm reduction

The device

Figure 1 illustrates the components of a standard
e-cigarette. When the user inhales, airflow is created
which activates the flow trigger. Then the LED light turns
on and the heating element vaporizes the solution in the
cartridge (which contains propylene glycol, nicotine and
sometimes flavorings) into mist. The nicotine containing
mist is then inhaled by the user [15]. Refill solutions in
nicotine cartridges have been shown to contain low levels
of several toxic substances [12-14]. These substances include carbonyl compounds, volatile organic compounds,
nitrosamines, ultrafine particulate matter and heavy metals
[4,12-14]. These substances are of interest because they
are known to be implicated in various disease processes.
For example, carbonyl compounds detected include formaldehyde and acetaldehyde (known to be carcinogenic)
and acrolein (implicated in the pathogenesis of cardiovascular diseases) [12]. Propylene glycol acts as the humectants in most refill solutions and whilst it is not cytotoxic
in its liquid form, it has been found to exacerbate allergic
respiratory symptoms including rhinitis and asthma, and
the safety of inhaling its vaporized form, especially in the
long-term, has not been tested in humans [13,15].

Methods
PubMed, Scopus and Web of Science databases were selected as the primary databases. We used the following
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median age of e-cigarette use between 40 and 50 years
[3,17,18]. Studies investigating use among young people
reported variable rates of use among adolescents [19,22,
26,27] with two studies reported rates less than 1%
[19,22]. However, Lee et al. found that 9% of Korean adolescents ever used e-cigarettes and 5% used within last
month [27]. Furthermore, Goniewicz et al found that almost one in four (24%) Polish high school students aged
15-19 years had tried e-cigarettes and 8% had done so
within last month [26]. It also needs to be acknowledged
that there is lack of most recent data on e-cigarette use
among adolescents and it is unknown whether popularity
of e-cigarettes has increased in this group.
Two studies assessed demographic variables and reported similar findings in terms of gender, socioeconomic status and geographical distribution of e-cigarette
users [20,23]. Two studies found that use was significantly more common among males, but that there was
no significant difference in use according to the level of
education or income [3,17]. Studies suggest that ecigarette use is concentrated in Europe and the US, with
a small but significant level in Brazil [3]. Within the US,
there does not appear to be any significant difference in
use according to geographical location [17].

search terms: (electronic cigarettes OR e-cigarettes). Fields
were limited to ‘title and abstract’ for PubMed with
‘keywords’ also included for Scopus. We used 'topic' field
for Web of Science searches. Searches were limited to
English language, humans and published in the five years
from January 2009 to January 2014. Our objective was to
find articles on e-cigarettes which focused on the aims of
this paper. Inclusion criteria were: articles focused on
e-cigarettes specifically (not other smoking cessation therapies) and focused on any of the five key themes (usage
patterns, motivations for use, health effects, potential role
in smoking cessation and the current regulatory debate)
according to the objective of this manuscript. Firstly, titles
and abstracts were assessed, and then articles were included or excluded based on their relevance. The literature
search revealed 37 relevant articles. Each of the articles was
reviewed in details and summarized according to our five
themes.

Review
Patterns of use

Available research on patterns of use is limited; some researchers quantify the amount of use, e.g. daily, occasional
or experimental use, whereas others merely measure everversus never-use, which provides less robust information
on usage patterns. Of the nine reviewed studies that investigated patterns of use, four quantified use by distinguishing among daily, occasional and experimental use,
which is important to consider when discussing their
findings [3,16-18].
Six of the seven studies investigating smoking status
found that e-cigarette use was more prevalent among
current and former smokers than among never smokers
[3,17,19-23]. In one study, 21% of current smokers were
using e-cigarettes compared with 7% of former smokers
and 1% of never smokers [20]. Although that does not
rule out their role as bridging products for current
smokers, it tends to discount the notion that the devices
are being used by large numbers of never smokers as
gateway products to further nicotine and tobacco use
[24,25]. The one exception to this trend is the study by
Sutfin et al. which investigated e-cigarette use among university students [23]. Although ever-use of e-cigarettes
among the sample of 4,444 students was low (4.9%), 12%
of those e-cigarette users were never smokers [23]. Dutra
et al also showed that e-cigarette use was associated with
lower odds of abstinence from cigarette smoking among a
large population of US school students [16].
There is reasonable consensus in the literature regarding the age profile of e-cigarette users, indicating that
most users are current smokers. Seven studies investigated age and all found that use of e-cigarettes increased
significantly during the third to fifth decades of life, and
then declined [3,17,19-23]. Three studies reported the

Motivation for use

There is conjecture about consumers’ motivation for
using e-cigarettes, with one body of research suggesting
people are using them to quit smoking [3,17,18,28],
while another expresses concern that a great deal
of e-cigarette use is recreational rather than quitrelated [21,23].
Several studies demonstrated the recreational element
of e-cigarette use. In one study that included two surveys of more than 3500 e-cigarette users, only one
showed a marginally significant correlation between use
and a quit attempt in the last three months [21]. Sutfin
et al. studied university students (42% of whom were
current smokers) and found no established association
between e-cigarette use and intention to quit smoking
[23]. Furthermore, that study also found that a group of
current smokers (42%) perceived that e-cigarettes was
not less harmful than tobacco cigarettes. Dawkins et al
also found that motivations for using e-cigarettes were
mixed [3]. Four in ten current smokers (40%) cited a desire for a ‘partial alternative’ to smoking as a reason for
using e-cigarettes, while 66% stated that they wanted a
‘complete alternative’, again suggesting that whilst most
use is quit-related, a substantial proportion is recreational.
Health effects

The advent and rapid uptake of e-cigarettes has spawned
a number of well-placed questions regarding their safety,
which include queries as to the toxicity of their refill
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found to be more sensitive to those cytotoxic effects than
differentiated adult fibroblasts, to a degree that researchers
deemed would be enough to cause embryonic loss or developmental defects in pregnancy [32]. Consistent with findings in other studies of toxic substances in refill solutions,
those results were deemed not to be due to nicotine or humectant content, but rather were correlated with the variety
and concentrations of chemicals that flavor the solutions
[32]. Contrary to those findings, a study by Romagna et
al showed that e-cigarette vapor was not cytotoxic [4].
However, that study was funded by an e-cigarette manufacturer to test its own products, making the results highly
questionable.

fluids and of vapor, as well as their potential to cause
cancer or affect other organ systems beyond the lung.
Eight of the reviewed studies analyzed the health effects of e-cigarettes and two of those measured toxin
levels in the vapor. Both detected toxins in vapor, but at
levels which were either dramatically lower than those
found in tobacco cigarettes or clinically insignificant
[12,13]. Goniewicz et al. found that the vapor of all 12 ecigarette brands tested contained at least 9 of the 11
toxic substances measured. When compared to toxicity
levels known to be present in tobacco smoke, concentrations of substances in e-cigarette vapor were dramatically lower in e-cigarettes. Levels of nitrosamines were
380-fold lower and acetaldehyde were 450-fold lower in
e-cigarettes than conventional tobacco cigarettes. Levels
of carcinogenic formaldehyde were only 9-fold lower in
e-cigarettes compared to tobacco cigarettes, which the
researchers deemed ‘comparable’ to cigarette smoke
[12]. The other study looking at toxins in vapor was
funded in most part by the American National Vapers’
Club (a possible conflict of interest) also found the
vapor of all 4 brands tested contained at least 5 of the 7
toxic chemicals measured. However, levels of these substances were deemed to be clinically insignificant and
led to ‘no discernible health impacts’ of the endpoints
investigated.
Neither study investigating the effects of e-cigarettes
on lung function suggested that they had any adverse effects [29,30]. The study by Flouris et al. found no degree
of airflow obstruction, as measured by FEV1/FVC ratio,
after both active and passive exposure to e-cigarette
vapor [30]. The other study found that smoking an ecigarette causes no airway obstruction, whereas cigarette
smoking causes mild airway obstruction and a small increase in lung inflammation that lasts less than an hour
[29]. Conversely, a study by Vardavas et al found that
airway resistance and airway impedance increased
among a group of e-cigarette users compared with a
control group after 5 minutes of use, while the fraction
of expired nitrous oxide also declined in that group
compared to controls [31]. The fraction of expired nitrous oxide is important because it is implicated in the
pathophysiology of airways diseases associated with
smoking, and so lower expired levels imply higher residual levels in the airways to promote this pathogenesis.
Although those changes were statistically significant,
they only measured short-term parameters which were
not clinically significant [31].
There is conjecture within a limited body of research
regarding the cytotoxicity and cancer-causing ability of
e-cigarette refill solutions and vapor. One study, by Bahl
et al, showed some e-cigarette refill solutions to be either moderately or highly cytotoxic to a variety of cell
types [32]. Embryonic and newborn stem cells were

Smoking cessation

There are two key issues to assess with regard to smoking
cessation. Firstly, whether people are using e-cigarettes to
quit smoking, and secondly whether they are effective for
that purpose. As foreshadowed, it has already been established that some e-cigarette use is recreational [17,33], but
a larger proportion of the users are inhaling with an
intention to quit smoking. Two studies reported the proportion of users attempting to quit, which ranged from
60% to 76% [3,17]. Among those intending to quit smoking, only very small numbers of participants claimed to be
using the devices as an alternative in settings where smoking is banned [3,15,24].
All of the studies investigating e-cigarettes for smoking
cessation have demonstrated they may be effective both
in aiding quit attempts and reducing the number of cigarettes smoked [3,9,17,18,28]. Two randomized controlled
trials (RCTs) demonstrated favorable quit rates among
users of nicotine-containing e-cigarettes when compared
to either placebo or other nicotine replacement therapies
(NRT) [9,28]. One RCT found that 11% participants
achieved abstinence from tobacco smoking at 12 months
using nicotine e-cigarettes compared to 4% participants
who used placebo; while the other RCT found that 7%
participants achieved complete abstinence at 6 months
compared to 6% participants using nicotine patches and
4% participants with placebo devices. In one study, abstinence was defined as complete self-reported abstinence from tobacco smoking - not even a puff - together
with an exhaled carbon monoxide (eCO) concentration
of ≤7 ppm [28]. In the other study, abstinence was defined as self-reported abstinence over the whole sixmonth follow-up period, allowing ≤5 cigarettes in total
and verified by an eCO of ≤10 ppm [9]. Two further online, cross-sectional cohort studies also indicated an effective role of e-cigarettes for smoking cessation [3,18].
In one survey among the first-time e-cigarette buyers
intending to quit, 31% had abstained completely from
smoking at 6 months, while in the second study, 50% of
current smokers stated that e-cigarettes had ‘very much’
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now planning to regulate e-cigarettes as tobacco products,
with limitations on online sales, sales to minors and advertising as well as imposing manufacturing quality control
standards. The FDA released an amended rule encompassing e-cigarettes for public comment in Autumn 2013.
During that period of regulatory wrangling, the absence of
limitations facilitated e-cigarette companies to become a
$2 billion industry in US [6].
The issue of the source of nicotine was raised in that debate because synthetic and tobacco plant-derived nicotine
are treated differently from a legal perspective. Using the
example of the US, products containing synthetic nicotine
are either regulated as pharmaceutical products (and thus
subject to the same standards required for therapeutic drug
approval), or banned from the market if these standards are
not met. On the other hand, products containing tobacco
plant-derived nicotine and making no therapeutic
claim are regulated as tobacco products and subject to
the same standards as tobacco cigarettes. This legal
nuance further complicates the regulatory debate
about e-cigarettes. Since the source of nicotine in the
devices is not always clear, this again emphasizes the
need for further research into the contents, safety and
manufacturing standards of e-cigarettes in order to
properly inform regulatory decisions [15].
Commentary on the regulation of e-cigarettes has
been underway in the US, Australia and Europe, where
two main schools of thought have emerged. A proregulation group cites concerns including safety, a
potential role as bridging and gateway products, and
creating another income source for the tobacco industry as reasons for stringent regulation, possibly as
therapeutic or drug-delivery devices [10,15,24,33,35].
One group of researchers argues that e-cigarettes have
a net negative public health impact because they have
not been shown to be better than NRT and pose significant risks in terms of safety and bridging use [33]. They
also argue that smoking cessation aids such as NRT
have not created the current smoking cessation trend,
rather it has been well-organized government publicity
campaigns that have de-normalized and de-glamorized
smoking [33]. While this seems heavy handed, the argument pertaining to net public health impact is pertinent
given safety concerns and the prevalence of recreational
use [9].
Another point of contention for the pro-regulation
group is that e-cigarettes are yet another tobacco industry marketing ploy. Rather than a strategy designed to
offset declining tobacco sales, public health researchers
argue e-cigarettes are a vehicle to addict future tobacco
consumers, as well as creating a new income stream in
the meantime. One in particular argues that by using ecigarettes in this way, the tobacco industry aims to negate the current cessation trend, re-glamorize tobacco

helped them to quit while only 4% stated that it did not
help. Those are similar to findings of an earlier study by
Etter et al investigating similar endpoints [17]. Those
findings collectively demonstrate that when compared to
existing smoking cessation aids, e-cigarettes perform
comparably and may well have an effective role in smoking cessation and tobacco harm reduction.
E-cigarettes have also been shown to help reducing the
number of cigarettes smoked by users who were unable
to quit completely, or who were not intending to quit
[17,18,28]. In one study, 23% of e-cigarette users reduced
the number of cigarettes they smoked by more than half
at 3 months [28]. In another study 67% claimed that
they had reduced the number of cigarettes per day to
some degree [18]. In the third study, 92% of former
smokers said that e-cigarettes helped them reducing
their daily cigarette consumption [17].
One of the controversial issues surrounding e-cigarettes’
effectiveness in smoking cessation is whether dual use of
the devices along with tobacco cigarettes helps attenuate a
nicotine addiction, or whether it only serves to perpetuate
it [9,18,28]. On the issue of dual use of e-cigarettes and
traditional cigarettes, Bullen et al found that smokers who
intended to quit smoking but relapsed and continued using
e-cigarettes had a significant reduction of tobacco cigarette
consumption, leading them to believe that, just as dual use
of nicotine replacement therapy and cigarettes is known to
promote subsequent quit attempts, e-cigarettes may fulfil
the same role [9]. Another study found that dual use of the
two products by smokers, not necessarily intending to quit,
resulted in a 31% abstinence rate at 6 months, suggesting
that e-cigarettes could indeed act to attenuate nicotine addiction rather than perpetuate it [18]. On the other hand,
Caponnetto et al found that dual users of e-cigarettes and
tobacco who successfully quit were more likely to relapse,
whereas those using e-cigarettes exclusively were more
likely to remain abstinent [28]. Similarly, Lee et al found
that adolescents who tried to quit smoking were more
likely to use e-cigarettes but less likely to abstain entirely,
suggesting that even if the devices do not promote a
complete quit attempt, they may result in harm reduction
by reducing the number of cigarettes smoked [27].
Regulation

Regulatory authorities are in the process of reviewing the
limited evidence available on e-cigarettes in order to make
decisions on legislation, which will strongly influence the
development of the e-cigarette market. In the US, the
Food and Drug Administration (FDA) attempted initially
to regulate e-cigarettes as drug-delivery devices [34]. However, this was blocked by lawmakers because the products
made no therapeutic claim, arguing they should instead be
regulated as tobacco products because they contained
tobacco-derived nicotine [15]. Consequently, the FDA is
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of 18, close limitations on advertising and marketing including health warnings on packaging and the imposition
of manufacturing standards [38]. Elsewhere, Brazil, Norway
and Singapore, have banned the products altogether [6].
In Australia, the regulatory process has not been subject to the same debate, because the Therapeutic Goods
Administration (TGA) essentially banned e-cigarettes at
the outset [39]. Legislative discussions have thus been
bypassed in favor of safety and control, presumably until
further evidence of their potential harms and/or benefits
becomes available. The TGA prohibits the importation,
supply and sale of goods claiming therapeutic benefit
that it has not approved, which applies to e-cigarettes
marketed as smoking cessation aids. To cover remaining
products, it also bans the sale of goods not containing
tobacco that are designed to resemble tobacco products,
whether the resemblance is in the product itself or its
packaging. However, anecdotal evidence suggests that ecigarettes with different flavors are easily available at different retail shops, even in $2 shops in Australia. That
warrants further investigation for effective implementation of the ban in reality.

and smoking, present nicotine as benign to younger
people and re-addict ex-smokers [10].
A less stringent approach is favored by a compromiseregulation group, which argues that premature overregulation may extinguish a potentially beneficial product
before concerns over its harms have been validated or its
benefits disproven. These researchers contend that ecigarettes should instead be regulated as tobacco products,
subject to the same conditions regarding safety and
manufacturing standards, as well as laws regarding sales
to minors and advertising, and refute the arguments of
the pro-regulation researchers in a number of ways
[8,24,25,36].
It is argued that e-cigarettes are not a big tobacco marketing ploy, and that on the contrary, laws banning nicotine products that aren’t tobacco or approved therapeutic
products actually protect the tobacco industry’s dominant
market position - a dominance that e-cigarettes may break
if they are not regulated out of the market [8]. Overregulation may also inhibit further product sophistication
and innovation, stunting consumer uptake and reducing
the potential of e-cigarettes as smoking cessation aid [24].
This group of researchers acknowledges that safety concerns are legitimate, but argues there is not yet any firm
evidence to validate them, and consequently a great deal
more research is required. On the issue of e-cigarettes as
bridging and gateway products, it is conceded that aggressive marketing from big tobacco and other manufacturers
may very well facilitate this type of undesirable uptake,
and as such they should be subject to the same regulations
as tobacco in terms of marketing and advertising [25].
Some of these sentiments may be hazardous, however,
particularly regarding safety whereby it is suggested an untested product should be permitted to continue to proliferate unchecked, rather than the status quo whereby a
new product is restricted until proven safe.
Reflecting the compromise-regulation approach, the
UK government has already approved legislation to have
all e-cigarettes regulated as medicines from 2016, with
smokers advised to use traditional nicotine replacement
therapies instead. Incongruously, this means that the tobacco companies, which already control a considerable
amount of e-cigarette production, may eventually supply
therapeutic products to the National Health Service
(NHS). Indeed, the tobacco industry already does this
with some NRT products, a situation which has been
criticized for leading to their influence in tobacco policy
decision-making by asserting itself as a producer of therapeutics [37]. Regulatory developments in the EU have
progressed independently with a hybrid approach; in
February 2014, the European Parliament voted to regulate e-cigarettes as tobacco products but those claiming
therapeutic benefit as medicinal devices. This legislation
will include a restriction on purchase age to a minimum

Discussion
The most important finding of this review is that the
long term health effects of e-cigarettes are unknown.
The review further revealed that the substantial majority
of e-cigarette users are middle-aged, predominantly male
and current smokers. In one study, university students
using e-cigarettes were an exception to this trend in that
while nearly three quarters were former or current
smokers, 12% had not previously smoked compared to
other groups. However, there is some evidence of use
amongst young people and non-smokers. Reasons for
using e-cigarettes are mixed, with most people using
them as smoking cessation aids but a significant proportion is using for recreational use. E-cigarettes have
demonstrated quit and reduction rates comparable to
existing NRTs, although results have been varied and
further studies are recommended. Their ability to mitigate withdrawal symptoms, lack of side effects and capacity to closely simulate behavioral and handling process
of smoking tobacco cigarettes, appear to benefit users.
There is limited evidence to suggest that e-cigarettes are
acting as ‘gateway’ products to introduce non-smokers to
smoking. However, there is lack of data on e-cigarette use
among adolescents and it is unknown whether the popularity of e-cigarettes has increased in this group.
Evidence regarding the health effects of e-cigarette
use was mixed and warrants further investigations. At
present, the balance of findings favors the non-toxicity
of e-cigarettes’ vapor and e-cigarette use was not found
to adversely affect lung function in the short term.
Toxic substances have been found in e-cigarettes but at
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nicotine extracted by different users based on nuances of
usage technique [40]. The study by Goniewicz et al.
compared vapors of sixteen e-cigarette brands/models
which were chosen based on their popularity in Polish,
UK and US markets. Analyses showed that total nicotine in the vapor produced by a given series of puffs
varied from 0.5–15.4 mg. The study also found that, on
average, only 50-60% of the nicotine contained in each
cartridge was actually vaporized [40].
Several plausible explanations for e-cigarettes’ apparent
effectiveness in aiding smoking cessation and reduction
have been elucidated [3,17,28]. First, they may mitigate
withdrawal symptoms, which is a highly valuable effect
given that overcoming withdrawal symptoms are known to
be centrally implicated in a smoker’s ability to achieve and
maintain abstinence [3]. Secondly, e-cigarettes have not at
this stage been associated with significant side effects
[3,31]. Thirdly, studies suggest that there may be a behavioral component to the devices’ apparent effectiveness in
aiding smoking cessation; physical handling and manipulation of a similar device, and the ability to respond to conditioned smoking cues, may be factors in attenuating craving
for tobacco cigarettes [17,28]. Studies found that when
comparing nicotine and non-nicotine e-cigarettes both
were equally effective in reducing tobacco cigarette consumption though those with nicotine performed better in
terms of attenuating withdrawal symptoms, reinforcing the
likelihood that this behavioral component may be a significant factor [17,28].
E-cigarettes may, therefore, be able to either perpetuate
or attenuate nicotine addiction, depending on whether
users are motivated to quit or just use them recreationally
[14,21,23,35]. E-cigarettes may be an effective smoking
cessation aid for those intending to quit smoking but
also be used as bridging products which perpetuate
users’ addiction to tobacco. It is this aspect of e-cigarette
use that is of growing concern from a public health perspective and has serious implications for the regulation of
e-cigarettes [10,24,36].
Findings from this review regarding user profiles and effectiveness as cessation aids should be used to inform
regulatory decisions determining the future of e-cigarettes.
Current debate about their regulation falls into two paradigms. One argues for strict regulation, similar to the way
therapeutic products are governed. The other puts forward a compromised approach that ensures users’ safety
while permitting commercial availability and ongoing
product sophistication while their potential harms and
benefits are further investigated [8,10]. The argument for
compromised regulation is based on the assumption that
e-cigarettes currently have a net positive public health impact [8]. Given that some e-cigarette use is recreational
and safety concerns persist, it can be argued that
e-cigarettes do not yet have a net positive public health

far lower levels than in traditional cigarettes. However,
serious questions remain regarding their effect on important endpoints including cytotoxicity and long term
health effects. This limited amount of safety research
emphasizes the need for further investigation into the
health effects of e-cigarettes, particularly the long term
health effects.
Profiling users and usage patterns of e-cigarettes is an
important first step in investigating the e-cigarette
phenomenon and has major implications for public
health programs and regulatory agendas. For example,
evidence of use among people who have never smoked
and adolescents gives weight to the bridging and gateway product concepts argued by several public health
researchers [15,24]. These terms refer to the phenomena of current smokers using e-cigarettes merely to
perpetuate their habit in settings where smoking has
been banned (bridging) and the initiation of nicotine
and tobacco addictions amongst people who have never
smoked (gateway) [15,24]. However the bridging product
may indeed help to reduce daily cigarette use, so should
not be viewed unfavorably. Apart from the very small
number of university students using e-cigarettes, who
never smoked before, e-cigarettes did not appear to be
acting as gateway products. The prevalence of recreational use of e-cigarettes gives some credence to the argument of one public health expert that e-cigarettes may
be “re-glamorising” smoking amongst vulnerable population groups [10,24].
E-cigarette’s potential as smoking cessation aids could
tip the risk-benefit ratio in their favor. If scientific evidence proves that that they are effective in smoking cessation - and on the proviso that safety concerns are properly
addressed through further investigations - the public
health value of e-cigarettes may yet prove to be substantial. One of the controversial issues surrounding ecigarettes’ effectiveness in smoking cessation is whether
dual use of the devices along with tobacco cigarettes helps
attenuate a nicotine addiction, or whether it only serves to
perpetuate it [9,18,28]. Results relating to the dual use of
e-cigarettes and traditional cigarettes assisting in abstinence and reduction in smoking have led some researchers
to conclude that, just as dual use of NRT and cigarettes is
known to promote subsequent quit attempts, e-cigarettes
may fulfil the same role. This also appears to suggest that
e-cigarettes may attenuate nicotine addiction rather than
perpetuate it [18].
The studies we reviewed which investigated e-cigarettes
for smoking cessation demonstrated that they could be effective in aiding quit attempts and reducing the number of
cigarettes smoked [3,9,17,18,28]. Variability in rates of
smoking cessation and reduction between studies may reflect differing levels of nicotine in e-cigarettes of different
brands and batches, as well as variability in the amount of
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impact. It is possible that e-cigarettes are initiating or perpetuating more nicotine addictions than they are attenuating. Therefore, a regulatory agenda which controls those
negative use trends while permitting use for cessation, appears to make sense. Regulation then needs to control the
drivers of negative use (i.e. non-quit related recreational
use), such as low cost, widespread availability and unfettered marketing [9,12,13,25]. Since sales of e-cigarettes
have been shown to be sensitive to price changes, policies
increasing e-cigarette retail prices (such as limiting rebates, discounts and coupons and imposing tax on ecigarettes), could potentially lead to significant reductions
in e-cigarette sales [41].
Currently e-cigarettes are thought to be more expensive
than tobacco in developing countries and so are viewed as
more of a luxury product [42]. Two scenarios cause concern in this setting. Firstly, if e-cigarettes are shown to act
as gateway products and their prices subsequently rise,
they may promote further tobacco smoking initiation once
e-cigarettes become unaffordable, as research shows price
is a key factor in tobacco product initiation in developing
countries [43]. Secondly, if e-cigarettes are shown to be
safe alternatives to smoking that do not promote subsequent tobacco cigarette use, their higher prices may act as
a disincentive for tobacco smokers to switch to a safer alternative. However, these are speculative scenarios and
only highlight the need for further investigation into the
use of the devices and pricing in developing countries.
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Similar to other narrative reviews, this review had a number of limitations. Studies were selected to provide a comprehensive overview on the issues relating to e-cigarettes
focusing on our objectives. As it was not a systematic review paper, it is possible that some key studies have been
missed and selection biasness cannot be avoided. We tried
to minimize these issues by following a specific search
strategy unlike other narrative reviews. Quality of the selected studies was not assessed as that was beyond the
scope of the review.
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Abstract

25

The increased use of inhaled nicotine via e-cigarettes has unknown risks to lung health. Having

26

previously shown that cigarette smoke (CS) extract disrupts the lung microvasculature barrier

27

function by endothelial cell activation and cytoskeletal rearrangement, we investigated the

28

contribution of nicotine in CS or e-cigarette extracts (e-Cig) to lung endothelial injury. Primary lung

29

microvascular endothelial cells were exposed to nicotine, e-Cig solution, or condensed e-Cig vapor

30

(1-20 mM nicotine) or to nicotine-free CS extract or e-Cig solutions. Compared to nicotine-

31

containing, nicotine free-CS extract (10-20%) caused significantly less endothelial permeability, as

32

measured with electric cell-substrate impedance sensing. Nicotine exposures triggered dose-

33

dependent loss of endothelial barrier in cultured cell monolayers and rapidly increased lung

34

inflammation and oxidative stress in mice. The endothelial barrier disruptive effects were associated

35

with increased intracellular ceramides, p38 MAPK activation, myosin light chain (MLC)

36

phosphorylation and was critically mediated by Rho-activated kinase via inhibition of MLC-

37

phosphatase unit MYPT1. Although nicotine at sufficient concentrations to cause endothelial barrier

38

loss did not trigger cell necrosis, it markedly inhibited cell proliferation. Augmentation of

39

sphingosine-1 phosphate (S1P) signaling via S1P1 improved both endothelial cell proliferation and

40

barrier function during nicotine exposures. Additional nicotine-independent effects of e-Cig may be

41

attributable to acrolein, which was detected, along with propylene glycol, glycerol, and nicotine, by

42

NMR, mass spectrometry, and gas chromatography, in both e-Cig solutions and vapor. These results

43

suggest that soluble components of e-Cig, including nicotine cause dose-dependent loss of lung

44

endothelial barrier function, associated with oxidative stress and brisk inflammation.

45
46
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47
48

Introduction
Cigarette smoking (CS) is the primary causative factor for chronic obstructive pulmonary

49

disease (COPD), the third leading cause of death worldwide. We have shown that in addition to

50

injuring the lung epithelium, soluble components of CS can be directly injurious to lung endothelial

51

cells, disrupting the lung endothelial barrier function (22). It is not known if nicotine, the main

52

component of CS could be responsible for this effect. Furthermore, it is not known if inhalation of

53

the vapor released by electronic cigarette (e-Cig) has similar effects as CS on lung endothelium.

54

Given the increasing use of e-Cig, which results in inhalation of vapor produced by heating nicotine-

55

containing liquid, it is important to define their biological effects on the lung endothelial barrier

56

function.

57

Previous studies of nicotine in endothelial cells have generated diverse results, showing

58

inhibition of human umbilical vein endothelial cell (HUVEC) proliferation (1), but enhanced

59

proliferation of endothelial progenitor cells (35). Further, high doses of nicotine were shown to

60

inhibit cytokines required for neovascularization during bone healing (14, 26) and to affect the

61

vasoreactivity of various vascular networks (8, 9, 16, 17). However, the effects of nicotine on lung

62

barrier function are not known and, given that the loss of endothelial integrity contributes to lung

63

inflammation and injury, they are important to define.

64

The mechanisms by which nicotine triggers systemic endothelial cell responses have been

65

shown to involve increases in NO signaling molecules (18) and reactive oxygen species (ROS) (16),

66

as well as generation of pro-apoptotic metabolites (28), events which would be expected to also

67

impair lung endothelial barrier function. However, nicotine has been shown to have discrepant

68

effects, either decreasing or increasing the expression of intracellular adhesion molecules in HUVEC

69

(25), (24), via signaling pathways involving PKC, p38 and ERK1/2 MAPK (29, 33). Little is known
3
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70

about the direct effect of nicotine on the lung cell endothelial barrier and the mechanisms by which

71

nicotine would exert such effects.

72

Endothelial cellular barrier is tightly regulated by the actomyosin cytoskeleton, whose

73

contraction is governed by myosin light chain kinase MLCK and Rho kinase enzymatic activities.

74

We have previously shown that CS extracts caused endothelial barrier dysfunction via oxidative

75

stress, p38 MAPK activation and ceramide release, generated upstream of Rho kinase activation and

76

cellular contraction (22). In addition, CS-induced barrier dysfunction may be attributed to loss of

77

inter-cellular tethering forces (22), which are typically reinforced by sphingosine-1 phosphate (S1P)

78

signaling (10). We investigated if nicotine, one of the hundreds of molecules present in CS extracts,

79

is sufficient to alter lung endothelial barrier function by affecting cytoskeletal regulation.

80

Using measurements of endothelial monolayer barrier function in cultured primary cells via

81

trans-cellular electrical cellular impedance sensing (ECIS) (27), and in vivo assessment of oxidative

82

stress and extravasated inflammatory cells in the bronchoalveolar lavage, we show that nicotine and

83

e-cig solutions or vapor condensates cause dose-dependent cell injury manifested by decreased

84

barrier function and decreased cell proliferation, via specific signaling pathways.

85
86

Materials and Methods

87

Reagents and pharmacological inhibitors. Unless otherwise stated, all chemical reagents were

88

purchased from Sigma-Aldrich (St. Louis, MO). Free radical scavenger and precursor to glutathione

89

N-acetylcysteine (NAC; 0.5 mM); and p38 MAPK inhibitor SB203580 (5 µM) were from Santa

90

Cruz Biotechnology (Dallas, TX). ERK1/2 inhibitor PD98059 (50 µM) and JNK inhibitor SP600125

91

(50 µM) were from Calbiochem (San Diego, CA). The S1P analogs (S)-FTY720 phosphonate (1S);

92

(S)-FTY720 enephosphonate (2S); (R)-FTY720 phosphonate (1R); and (R)-FTY720
4
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93

enephosphonate (2R) (all solubilized in MeOH) were synthesized as previously described (13).

94

Ceramide synthase inhibitor, fumonisin (FB1; 10 μM) was from Cayman Chemical (Ann Arbor, MI)

95

and the serine palmitoyl transferase inhibitor, myriocin (Myr; 50 nM) was from Biomol International

96

(Plymouth Meeting, PA). The neutral sphingomyelinase (nSMase) inhibitor, GW4869 (GW; 20

97

µM), acid sphingomyelinase (aSMase) inhibitor, imipramine (Imi; 50 μM) were from Calbiochem.

98

Nicotine solutions were obtained from Sigma. E-Cig solutions for vaporization were purchased

99

from World of Vapor (Indianapolis, IN).

100
101

Cells. Primary rat lung endothelial cells (RLEC; from Dr. Troy Stevens; University of Southern

102

Alabama) and human bronchial epithelial cell line Beas-2B (ATCC) were cultured in Dulbecco’s

103

Modified Eagle Media with high glucose (DMEM-HG) from Invitrogen (Hercules, CA) containing

104

10% fetal bovine serum (FBS) and 1% penicillin/streptomycin. Primary mouse lung endothelial cells

105

(MLEC; from Dr. Patty Lee; Yale University) were grown as RLEC but with 20% FBS. Primary

106

human microvascular cells-lung derived (HMVEC-LBl, Lonza) were grown in EBM-2 media with

107

supplements. All cultures were maintained at 37°C with 5% CO2. Prior to treatments (2 hr), culture

108

medium was replaced with basal media containing 2% FBS.

109
110

Transcellular electrical resistance (TER) measurements. Electrical resistance across cell

111

monolayers was measured using ECIS (Applied Biophysics, Inc., Troy, NY) as previously described

112

(20). Cells were cultured on gold microelectrodes and the total resistance was measured in real time

113

across monolayers and recorded every 2-4 minutes, continuously, over 24 hours. Shown in figures

114

are select (e.g. 5h and 20h) time-points as representative of changes induced by exposures studied.

115

Experiments were conducted after cells were confluent (TER achieved a steady state). TER values
5
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116

(ohm) for each timepoint were normalized to the initial resistance value (at the beginning of the

117

recording) and plotted as normalized TER.

118
119

Animal experiments. All experiments were performed according to IACUC guidelines and

120

approved protocols. C57Bl/6 mice (4 month old females) were nebulized (Aerogen; Galway, Ireland;

121

nebulizer unit 2.5-4.0 VMD) using either one dose of nicotine (2 µg) and harvested immediately, or

122

two doses of e-cig extract (1 µg each) and harvested after either 30 min or 24 hr. Controls were

123

nebulized with saline and harvested at similar time points.

124
125

Oxidative stress measurements.

126

Mouse plasma and BALF: 8-hydroxydeoxyguanosine (8-OHdG), a marker of oxidative damage, was

127

quantified in plasma (1:10 dilution) or BALF, using OxiSelect Oxidative DNA Damage ELISA kit

128

(Cell Biolabs; San Diego, CA). Total nitrotyrosine was determined in plasma (1:10) using

129

competitive ELISA (Hycult; Uden, Netherlands), following manufacturer’s specifications.

130

RLEC: cells were grown on gelatin-coated coverslips, pretreated with nicotine (10 mM; 30 min)

131

with or without NAC (0.5 M). ROS were detected using Image-iT LIVE Green Reactive Oxygen

132

Species Detection Kit (Invitrogen) following manufacturer’s instructions. Nuclei were stained using

133

DAPI (Invitrogen). Pictures were captured using a Nikon 80i fluorescent microscope.

134
135

CS extract and e-Cig vapor condensate. Aqueous CS extract was obtained from filtered research-

136

grade cigarettes (2R4F) or nicotine-free cigarettes (1R5F) from the Kentucky Tobacco Research and

137

Development Center (University of Kentucky, Lexington, KY), as previously described (22). A

138

stock CS extract (100%) was prepared by bubbling smoke from 2 cigarettes into 20 ml of PBS at a
6
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139

rate of 1 cigarette/min to 0.5 cm above the filter, followed by pH adjustment to 7.4 and 0.2 μm

140

filtration. A similar procedure was followed for air control (AC) extract preparation, bubbling

141

ambient air. Treatments were performed with CS or AC extract concentrations ranging from 1-20%

142

(vol:vol). Condensed e-Cig vapor was collected in a 25 ml side-armed Erlenmeyer flask placed

143

under vacuum while connected to the e-cigarette via Tygon tubing. A vacuum trap was created to

144

collect the post-vaporized condensate of e-Cig solutions, using a gel-loading tip as a constriction

145

point. A total of 125 µl of condensate was collected from vaporization of 600 µl of e-cigarette

146

solution and applied to cell cultures in indicated concentrations (vol:vol).

147
148

Ceramide determination. Following treatments, culture media was washed with PBS and cells

149

were collected by scraping in methanol, followed by lipid extraction utilizing a modified Bligh and

150

Dyer method and sphingolipid analyses were performed via combined liquid chromatography-

151

tandem mass spectrometry using AB-Sciex API4000 triple quadrupole mass spectrometer (Foster

152

City, CA) interfaced with an Agilent 1100 series liquid chromatograph (Agilent Technologies,

153

Wilmington, DE), as previously described (19). Ceramide analytes were ionized via positive ion

154

electrospray ionization. Elution of the ceramides was detected by multiple reaction monitoring

155

characteristic for 14:0, 16:0, 18:0, 18:1, 20:0, 24:0 and 24:1 ceramides. C17:0-ceramide was

156

employed as internal standard. All ceramide measurements were normalized by lipid phosphorus (Pi)

157

(19).

158
159

Cell proliferation and toxicity assays. MTT assay (Invitrogen) was used to determine cell

160

proliferation/metabolic activity, following manufacturer’s instructions. RLEC were plated in

161

triplicate at 2500 cells/ml for 18 hr and then medium was replaced with 2% FBS-containing medium
7
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162

with inhibitors or their vehicle controls for 2 hr, followed by addition of nicotine and overnight

163

incubation before assay. Cell Counting Kit-8 (CCK-8) assay (Dojindo, Rockville, MD) was

164

performed on 1.6 X 104 cells/ well, plated on 96-well tissue culture plates and treated the next day as

165

indicated. The kit’s CCK-8 solution was added and the plate was read using a spectrophotometer at

166

450 nm. Cytotoxicity /LDH assay (Roche, Indianapolis, IN) was performed in HLMVEC plated in

167

triplicate onto 96-well dishes at 20 x 105 or 50 x 105 cells/well.

168
169

Immunoblotting. Cells were grown in 6-well dishes, washed with ice-cold PBS immediately after

170

treatment, and collected by centrifugation. Cells were lysed in standard RIPA buffer with protease

171

and phosphatase inhibitors (Complete and Phostop, respectively; Roche). Samples containing equal

172

protein amount, as determined by BCA protein analysis (Pierce; Rockford, IL), were resolved using

173

SDS-PAGE, transferred onto PVDF using semi-dry transfer (Bio-Rad; Hercules, CA), and were

174

probed with the following primary antibodies (all from Cell Signaling, Beverly, MA, unless

175

otherwise stated): phospho-p38 (1:500); total p38 (1:1000); phospho-MLC (1:500), phospho-myosin

176

phosphatase target subunit 1 (phos-MYPT1; 1:500). HRP-conjugated secondary antibodies to rabbit,

177

rat, or mouse were from Amersham (Piscataway, NJ). Protein expression was detected using

178

enhanced chemilluminescence ECL-plus (Amersham), quantified by densitometry, and normalized

179

by a housekeeping protein, vinculin (1:10,000; Calbiochem).

180
181

Nuclear Magnetic Resonance (NMR). Samples for NMR spectroscopy were prepared by

182

dissolving 25 µl e-Cig solution (World of Vapor, Indianapolis) in 675 µl [2H4] methanol from

183

Cambridge Isotope Laboratories, Andover, MA. 1H NMR spectra were acquired at 25°C on a Varian

8
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184

Inova 500 equipped with a 5 mm triple resonance pulsed field gradient probe. All spectra were

185

acquired with 90° pulse with 8192 complex points, 64 transients, and 3 s recycle delay.

186
187

Mass Spectrometry (MS). One µl of each sample was diluted with 199 µl of 50% acetone nitrile in

188

water with 0.1% formic acid. The samples were analyzed using a Thermo Scientific Orbitrap Velos

189

Pro hybrid ion trap-Orbitrap mass spectrometer through direct infusion using a syringe pump. The

190

flow rate was 3 µl/min and the resolution was 60,000.

191
192

Gas Chromatography-Mass Spectrometry (GC-MS). All experiments used an Agilent 6890N gas

193

chromatograph coupled with an Agilent 5975 mass spectrometer. The method utilized an oven

194

program with an initial temperature of 40°C held for 1 minute, a ramp of 20°C/minute, and a final

195

temperature of 300°C held for 1 minute. The carrier gas was hydrogen, with a flow rate of 2.5

196

mL/minute and a split ratio of 20:1. The inlet was set at 250°C. The mass spectrometer operated in

197

electron ionization mode, with a scan range of m/z 50-550, and a solvent delay of 2.00 minutes. In an

198

initial experiment to determine the ingredients of each sample, 25mg of nicotine, nicotine-containing

199

and nicotine-free e-Cig solutions, and e-Cig condensed vapor were placed in a 25 mL volumetric

200

flask and diluted to the mark with dichloromethane. The samples were filtered with a

201

polytetrafluoroethylene syringe filter and analyzed. In a separate quantitation experiment, nicotine

202

and quinoline were diluted with dichloromethane to produce four standard solutions: a 100 mg/mL

203

nicotine, 1 mg/mL quinoline solution; a 10 mg/mL nicotine, 1 mg/mL quinoline solution; a 1 mg/mL

204

nicotine, 1 mg/mL quinoline solution; and a 0.1 mg/mL nicotine, 1 mg/mL quinoline solution. The

205

ratio of nicotine to quinoline in each standard was determined by peak integration, and this

206

information was used to create a calibration curve. Approximately 50 mg of three condensed vapor
9
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207

samples were transferred into a 2 mL volumetric flask, spiked with 2 mg quinolone, and diluted to

208

the mark with dichloromethane. These were also analyzed via GC-MS using the same method and

209

compared against the calibration curve to determine the amount of nicotine in each sample.

210
211

Statistical Analysis. SigmaStat 3.5 (San Jose, CA) or Prism 6 (San Diego, CA) software was

212

utilized for comparisons among groups by ANOVA, as indicated, followed by inter-group

213

comparisons with Tukey post-hoc testing. For experiments in which two conditions were being

214

compared, a two-tailed Student's t-test was used. All data are expressed as mean + SEM and

215

statistically significant differences were considered if p < 0.05.
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216
217

Results
To investigate the contribution of nicotine in CS extract to the loss of lung endothelial barrier

218

function, we compared the effect of soluble extract from nicotine-containing and nicotine-free

219

cigarettes. Primary rat lung endothelial cells (RLECs) exposed to nicotine-containing CS extract

220

(10% v:v), exhibited increased monolayer permeability as measured by ECIS, in a time dependent-

221

manner, with ~ 40% decrease in trans-endothelial resistance (TER) at 5 hr and ~50 % at 20 hr

222

(Figure 1A), consistent with our previous report (22). In contrast, similar concentrations of nicotine-

223

free CS extract had a markedly diminished effect, with no loss of barrier function at 5 hr and only ~

224

30% loss of TER at 20 hr (Figure 1A). These results suggest that nicotine directly contributes to the

225

damaging effect of soluble CS extract on lung endothelial barrier. We next tested whether exposure

226

to nicotine itself decreases the endothelial barrier function. Upon incubation of primary RLECs with

227

increasing concentrations of nicotine (up to 50 mM for up to 15 hr), we noted significant time- and

228

dose-dependent decrease in TER (Figure 1B). Using a similar setup, monolayers of primary mouse

229

lung endothelial cells or human lung microvascular endothelial cells challenged with nicotine

230

exhibited similar time and dose-dependent decreases in transcellular resistance (Figure 1C-D),

231

indicating that nicotine effects are not species-specific.

232

Similar to pure, analytical-grade nicotine solutions tested above, two separate nicotine-

233

containing solutions used for vaporization in commercially available electronic cigarettes (e-Cig)

234

also triggered barrier dysfunction in RLEC, consistent with their purported nicotine concentration

235

(Figure 2A). Unexpectedly, barrier dysfunction was also induced by exposures to similar volumes

236

of an e-Cig solution (e-Cig 2) that lacked nicotine (Figure 2A). Of note the nicotine-free e-Cig

237

solution 2 was marketed as having the same flavor as nicotine-containing e-Cig solution 2 and

238

shared the same manufacturer. Since vaporization of e-Cig solutions may generate different
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239

metabolites than the original solution due to heating, we investigated if the condensed vapor isolated

240

from an e-Cig affected the endothelial barrier. For similar volumes as nicotine solutions, the e-Cig

241

vapor condensate was less potent on RLECs barrier function (Figure 2A). The barrier disruptive

242

effect of e-Cig solutions on human lung endothelial cells was nicotine dose-dependent (Figure 2B)

243

and of similar magnitude to that caused by exposures to 3% CS extract, a relatively low

244

concentration we have previously shown to not cause cell death (22). The vapor condensate of e-Cig

245

also caused a dose-related loss of endothelial barrier, that required higher volume compared to non-

246

vaporized solutions of e-Cig (Figure 2C).

247

These results suggested that although nicotine in CS extracts is sufficient to trigger

248

endothelial barrier dysfunction, the effects of e-Cig solutions and vapors are only in part nicotine-

249

dependent. Since commercially available e-cig extracts and vapors are not well regulated and

250

biochemically defined, we determined the composition of these solutions, compared to that of CS

251

extract and analytical-grade nicotine solutions. Nuclear magnetic resonance (NMR) confirmed the

252

presence of nicotine in e-Cig solutions marked as nicotine-containing and confirmed the lack of

253

nicotine in nicotine-free e-Cig solutions tested (Figure 3A). In addition, NMR detected the

254

propylene glycol (antifreeze) and glycerol in e-Cig solutions, and acrolein in e-Cig vapor condensate.

255

These compounds, in particular nicotine, acrolein, and glycerol, were confirmed using high

256

resolution mass spectrometry (MS) (Figure 3B), by comparing the monoisotopic mass of each

257

compound compared to its theoretical monoisotopic mass (Table 1). MS could not detect propylene

258

glycol, likely because of its poor ionization, but confirmed the lack of nicotine in nicotine-free e-Cig

259

solutions and, demonstrating increased sensitivity compared to NMR, detected acrolein not only in

260

condensed e-Cig vapor, but also in all e-Cig solutions tested. This finding suggested heating of e-Cig

261

solutions to produce vapor was not a necessary step to produce acrolein. We confirmed these results
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262

using a third complementary method, gas chromatography (GC) (Figure 3C). Quantitative GC

263

analysis determined that the condensed e-Cig vapor generated for our experiments lost up to 4-times

264

the nicotine compared the e-Cig (stock) solutions used for vaporization. These measurements

265

suggested that the concentrations of nicotine used in these experiments are within the range of

266

nicotine that is inhaled by the average smoker per cigarette (1-2mg total nicotine).

267

Given the relatively high concentrations of nicotine applied to cells in cultures, we ensured

268

that the nicotine effect on the endothelium was not due to cell toxicity/necrosis, as determined by

269

LDH release (data not shown). However, nicotine exposure of RLEC significantly and dose-

270

dependently decreased MTT activity, a test that reflects cellular metabolic activity, and decreased

271

CCK8 activity, a marker of cellular proliferation (Figure 4A-B). Nicotine-containing e-Cig

272

solutions had similar inhibitory effect on endothelial proliferation, as measured by CCK8 activity

273

(Figure 4C). These results indicated that nicotine and e-Cig trigger intracellular responses, at least in

274

vitro, in relevant primary cell cultures.

275

To investigate if inhalation of nicotine and e-Cig solutions also trigger short-term

276

(immediate; 30 min; or 24 hr) pulmonary responses in vivo, we administered 1 µg of nicotine or 2 µg

277

of e-Cig to mice via nebulization. These doses are equivalent to smoking 1 or 2 cigarettes,

278

respectively. There was a trend towards a rapid increase in PMN in the BALF at 24h (Table 2)

279

indirectly reflecting a permissive endothelial barrier for inflammatory cell extravasation. In addition,

280

there was evidence of systemic oxidative and nitroxidative stress, indicated by increased 8-OHdG

281

and nitrotyrosine levels in plasma in response to inhalation analytic-grade nicotine (Figure 5A-B).

282

These changes were paralleled by increases in the oxidative stress marker 8-OHdG levels in the

283

BALF (Figure 5C). Oxidative stress tended to increase by ~15% and ~10% compared to saline

284

vehicle in mice exposed to e-Cig solutions, as measured by 8-OHdG levels in plasma and BALF,
13
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285

respectively (data not shown). Overall, these studies indicate that even brief exposures of lungs to

286

nicotine via inhalation are associated with pulmonary responses such as inflammation and oxidative

287

stress, which may cause or be the result of altered lung endothelial barrier function. A direct

288

oxidative stress-inducing effect of nicotine exposure was confirmed in cell cultures, using a

289

fluorescently-labeled ROS indicator, as well as the ROS scavenger N-acetylcysteine (NAC) (Figure

290

5D).

291

To define the signaling pathways by which nicotine impairs lung endothelial barrier function,

292

we focused on the mechanisms previously shown to be important in CS extract -induced endothelial

293

permeability, such as ROS, MAPK, and sphingolipid pathways, as well as cytoskeletal/cellular

294

contractility effectors (22). ROS played a critical role in the upstream activation of signaling

295

pathways induced by CS extract that decreased lung endothelial barrier in cell culture models (22).

296

Despite increased ROS induced by nicotine in vivo and in vitro, treatment of RLECs with NAC, a

297

potent ROS scavenger that attenuates CS extract -induced barrier dysfunction (Figure 6A), failed to

298

reduce the nicotine-induced loss of barrier in these cells. This result suggested that the mechanism

299

by which high concentrations of nicotine-induced barrier dysfunction may be distinct from those

300

engaged by whole CS extract (containing lower nicotine concentrations).

301

At concentrations shown to cause barrier dysfunction, nicotine significantly activated p38

302

MAPK in RLEC, similar to CS extract, whereas nicotine-free CS extract (in similar concentrations)

303

failed to induce phospho-p38 (Figure 6B). Despite nicotine-dependent activation of p38 MAPK,

304

treatment of RLEC with p38 inhibitor SB203580 (5 µM) did not reduce nicotine-induced endothelial

305

permeability (Figure 6C). Since neither the ERK inhibitor PD98059 (at 50 µM), nor the JNK

306

inhibitor SP600125 (at 50 µM) attenuated nicotine-induced endothelial cell permeability (data not

307

shown), we conclude that nicotine induces MAPK-independent alterations of lung endothelial barrier.
14
140

308

Nicotine activated the actin-myosin apparatus, as measured by increased phosphorylation of

309

myosin light chains (MLC) (Figure 6D). Nicotine-induced MLC phosphorylation was partially

310

inhibited by the ROS scavenger NAC and abolished by p38 inhibitor (Figure 6D). MLC

311

phosphorylation occurs by activation of the MLC kinase (MLCK), or by inhibition of MLC

312

phosphatase. We investigated if the myosin phosphatase target subunit 1, MYPT1 is inhibited (via

313

phosphorylation) during nicotine exposure. Nicotine increased MYPT1 phosphorylation within 15

314

min of application, for up to 60 min (Figure 6E). Nicotine-induced MYPT1 phosphorylation was

315

prevented by treatment with the Rho kinase inhibitor Y27632 (Figure 6E). Unlike NAC or p38

316

inhibition, Rho kinase inhibition significantly attenuated nicotine-induced barrier dysfunction in

317

RLEC (Figure 6F), implicating a critical role of Rho kinase induced MYPT1 inhibition for

318

nicotine’s effect on endothelial permeability.

319

We have previously shown that Rho kinase was also a key mediator of endothelial

320

permeability induced by CS extract, and that ceramides were involved in the upstream signaling

321

leading to Rho kinase activation. We therefore interrogated the role of sphingolipid pathway in

322

nicotine-induced endothelial effects. First, nicotine exposure significantly increased Cer 16:0, total

323

ceramides, and total dihydroceramides (precursors of ceramides in the de novo sphingolipid

324

pathway) in RLEC (Figure 7A). This effect was not cell type- or host species-specific, as incubation

325

of human bronchial cell line Beas-2B cells with varying concentrations of nicotine also caused

326

significant and dose-dependent increase in total ceramides (Figure 7B) and dihydroceramides (data

327

not shown). Pharmacological inhibition of neutral sphingomyelinase, or any of the other enzymes

328

involved in ceramide production such as acid sphingomyelinase, serine palmitoyltransferase, and

329

ceramide synthase (with imipramine, myriocin, and fumonisin B1, respectively) did not attenuate the

330

nicotine-induced decrease in TER (Figure 7C). In contrast, treatment with analogs of S1P, a barrier
15
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331

enhancing downstream metabolite of ceramide, significantly attenuated nicotine-induced endothelial

332

permeability in RLEC (Figure 7D). We tested S1P analogs, because the S1P molecule has a short

333

duration of action and it is impractical to use with exposures that lead to a relatively slow onset of

334

increased permeability. Indeed, concomitant treatment of S1P (5 µM) with nicotine did not attenuate

335

permeability responses to nicotine (data not shown). In contrast, FTY720 mono-(1) or bi-(2)

336

phosphonate enantiomers (R or S) of the S1P analog FTY720, significantly inhibited the decrease in

337

lung endothelial permeability triggered by nicotine exposure (Figure 7E). This effect was

338

associated with decreased nicotine-induced MYPT1 and MLC phosphorylation (Figure 7F),

339

suggesting FTY720 analogs affected, at least in part, actin cytoskeletal contraction. Since S1P is also

340

a pro-proliferative signaling molecule, we investigated if increased endothelial cell proliferation

341

could explain improvement in endothelial barrier induced by the S1P agonists. Interestingly, only the

342

FTY-2S agonist significantly increased cell proliferation, as measured by MTT assay (Figure 7G),

343

indirectly suggesting that cell proliferation is not the main mechanism by which S1P agonists exert

344

barrier protective effects in response to nicotine. Since it is not known if S1P could also ameliorate

345

CS extract induced permeability, we interrogated the effect of S1P agonists in primary human lung

346

microvascular endothelial cells, along with its dependence on S1P receptor 1 (S1P1) signaling. All

347

FTY agonists, with the exception of FTY-1S, significantly improved CS extract-induced endothelial

348

permeability; this effect was abolished by knockdown of S1P1 receptor with specific siRNA (Figure

349

7H). These studies revealed that nicotine triggers selective signaling pathways partially overlapping

350

to those engaged by CS extract to disrupt endothelial cells’ barrier and proliferative functions

351

(Schematic in Figure 8).

352
353
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354
355

DISCUSSION
The results presented indicate that nicotine has dose-dependent deleterious pulmonary effects

356

that result in loss of lung endothelial barrier function, acute lung inflammation, and decreased lung

357

endothelial cell proliferation. These findings enhance our understanding of how CS exposure causes

358

inflammation and define pulmonary effects of nicotine inhalation.

359

The preservation of an intact endothelial barrier is determined by a balance of contracting

360

cytoskeletal forces and the integrity of cell-cell contacts, both of which can be affected by exposure

361

to soluble components of CS extract (22). In this work, we identified that nicotine, which can be

362

absorbed in the circulation as a component of CS or e-Cig disrupts endothelial barrier by increasing

363

acto-myosin contractile signaling, primarily by Rho kinase-dependent phosphorylation and therefore

364

inhibition of endothelial myosin phosphatase, causing increased MLC phosphorylation. Interestingly,

365

although nicotine caused oxidative stress and activated p38 MAPK, similar to CS extract (22),

366

neither p38 MAPK inhibition nor the ROS scavenger NAC were sufficient to restore barrier function

367

following nicotine exposure, in contrast to their remarkable effect on CS-induced barrier dysfunction.

368

These results suggest several possible explanations that include a threshold of MLC phosphorylation

369

that is needed for barrier dysfunction which is achievable by Rho kinase activation but not by p38

370

MAPK alone. Such a concept is supported by a recent report in which Rho kinase was found, in

371

certain conditions, to activate p38, but not vice versa (34). Alternatively, nicotine-activated Rho

372

kinase may have additional targets that cause barrier dysfunction besides MLC phosphorylation, as

373

supported by the recent finding of a critical role for Rho kinase isoform 2 in regulating cellular

374

junctional tension (2). Finally, at least theoretically, nicotine-activated p38 MAPK may have

375

additional unexpected barrier enhancing activities that counteract its MLC phosphorylation effects.

376

Either inhibition of Rho kinase, or enhancement of S1P to S1P1 signaling significantly counteracted
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377

the barrier disruptive effects of nicotine (Figure 8) and CS extract. The novel finding of a protective

378

effect of S1P1 agonists on the CS/nicotine-disrupted endothelial barrier is not surprising, given

379

reports of similar S1P1-dependent protective effects of FTY phosphonates against lung endothelial

380

permeability during sepsis or acute lung injury (23, 31, 32), or during synergistic conditions of

381

CFTR inhibition and CS extract exposure (3). FTY phosphonates acted at least in part by activating

382

MYPT and inhibiting MLC phosphorylation, although additional effect on intercellular tethering

383

cannot be ruled out. The fact that S1P augmentation did not recapitulate the effects of FTY

384

phosphonates may be due to the short half-life of the molecule, or due to complementary, S1P-

385

independent mechanisms of action of FTY phsosphonates (7).

386

Using various pharmacological inhibitors of nicotinic receptors to test their involvement in

387

nicotine’s effects on the pulmonary endothelium, we could not identify a protective effect against

388

barrier dysfunction (data not shown). However, it is possible that untested receptors and other

389

mediators may regulate nicotine-altered endothelial barrier function. This may be true especially in

390

response to high, cytotoxic nicotine exposure levels shown to inhibit prostaglandin and endothelin

391

expression in bovine pulmonary endothelial cells (25), but were not tested in our work. The

392

concentrations of nicotine used in our cell culture studies were derived from detailed dose response

393

testing, were non-cytotoxic, and induced significant effects at levels higher than those absorbed in

394

the circulation by smokers, but which may be achieved in tissue levels with high nicotine

395

concentrations, such as the lung (6, 30). The effect of nicotine on barrier function may be organ

396

dependent, since other studies have shown an improvement in the gut barrier function by cholinergic

397

actions of nicotine on enteric glial cells (4).

398
399

While many of the nicotine effects on the lung endothelium were dose-dependent, nicotineindependent deleterious effects of e-Cig solutions were also noted. We have identified acrolein as
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400

putative mediator for nicotine-independent toxicity, based its presence in both e-Cig solution and

401

vapor and on a large body of literature showing adverse pulmonary effects of acrolein, including on

402

endothelial intercellular tethering molecules (12). The signaling effects on nicotine-free e-Cig vapors

403

on the lung endothelial barrier remain to be investigated.

404

The noted dose-dependent anti-proliferative effects of nicotine on lung endothelial cells may

405

have implications in angiogenesis and in lung injury repair. Our results on primary lung endothelial

406

cells are in contrast to pro-proliferative effects of nicotine on human umbilical vascular endothelial

407

cells (11), systemic vasculature, or on lung cancer cells (15), suggesting cell type-specific effects of

408

low-dose nicotine.

409

Intra-vital lung microcopy in animals with intact circulation (no pump-perfusion)

410

demonstrated that the in vitro finding of CS extracts causing decreased endothelial barrier function

411

was paralleled by increased lung inflammation in vivo, measured by increased adherence of

412

circulating leukocytes to the lung microvasculature within 20 minutes of CS inhalation without

413

pulmonary edema (21). This previous work led us to complement our investigations of nicotine in

414

cell culture models with in vivo studies of acute lung and systemic effects of nebulized nicotine and

415

e-Cig extracts, mimicking the inhalation of e-Cig vapors by humans. We found that nicotine and e-

416

Cig extracts caused rapid oxidative and nitroxidative stress observed in the BALF and plasma as

417

well as a trend of increased neutrophil lung inflammation at 24h following inhalation, measured by

418

the relatively less sensitive method of BALF cytospins, rather than intravital microscopy. Although

419

future studies will determine how these acute inflammatory lung responses translate into long term

420

effects of recurrent e-Cig exposures, we anticipate these will include dose-dependent sustained

421

oxidative-stress and inflammatory lung damage with limitation of endothelial repair. In this context,

422

ceramide/S1P balance may serve as an important rheostat of alveolar integrity, as seen in
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423

experimental models of COPD (5). By augmenting barrier enhancing and angiogenic S1P signaling

424

via S1P1, such as shown here with pharmacological agonists, one may be able to improve barrier

425

function in vivo and potentially attenuate the chronic damage caused by e-Cig inhalation.

426

The clinical implications of this work are related to the potential detrimental lung effects of

427

exposure to inhaled e-Cig which may be dose-dependent, although further studies are needed to

428

determine what are the usual levels of absorbed e-Cig vapor that are harmful to human lung health.

429

Extrapolation of our results in primary human and murine lung endothelial cells and in animal

430

models to human lungs, may indicate the need for further studies into the safety of e-Cig use.

431
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Table 1. Theoretic and detected monoisotopic mass of compounds identified by mass
spectrometry in e-Cig.
Compound
Formula
Theoretic Monoisotopic Detected Monoisotopic
Mass ([M+H]+)
Mass ([M+H]+)
C10H14N2
163.12352
163.12157
Nicotine
C3H4O
57.03403
57.03297
Acrolein
C3H8O3
93.05516
93.05386
Glycerol

Table 2. Cells detected in the BALF of mice exposed to inhaled e-Cig or saline control and
collected at the indicated time; mean (SEM).
Treatment
Time
Macrophages
Lymph
PMN
n
30 min
33228 (9264)
106 (82)
0 (0)
3
saline
30
min
28278
(6664)
56
(34)
0
(0)
3
e-Cig 1
24 hr
87128 (21520)
1205 (399)
0 (0)
3
saline
24 hr
62317 (13064)
2122 (1862)
561 (427)
3
e-Cig 1

450
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451

FIGURE LEGENDS

452

Figure 1. Effect of nicotine on lung endothelial and epithelial barrier function. A. Transcellular

453

electrical resistance TER measured at the indicated time-point normalized to TER at baseline (at the

454

beginning of the measurement, prior to any treatment) in cells exposed to ambient air control extract

455

(AC), nicotine-containing cigarette smoke extract (CS) or nicotine-free cigarette smoke extract (all

456

solutions were 10% v:v) measured by ECIS in primary lung microvascular endothelial cells. Mean +

457

SEM, n=4-10, One-way ANOVA (with Tukey’s post-hoc testing for inter-group comparisons). B-E.

458

Normalized TER measured at the indicated time (hours) in primary lung rat microvascular

459

endothelial (RLEC, B), primary mouse lung endothelial cells (C), primary human lung

460

microvascular endothelial cells (D) exposed to the indicated concentrations of nicotine. Mean +

461

SEM, n=5-56, One-way ANOVA (Tukey’s).

462
463

Figure 2. Effect of commercial electronic cigarette (e-Cig) solutions on lung endothelial

464

barrier. A-B. Normalized TER measured in cells (RLEC in A and HLMVEC in B) exposed to

465

nicotine (15 mM, 5 hr), to cigarette smoke extract (CSE with similar nicotine content), or to e-Cig

466

extracts or condensed vapor (commercial preparation with the indicated nicotine content; 5 hr).

467

Mean + SEM, n=4-10, One-way ANOVA (Tukey’s). C. Normalized TER measured in HLMVEC

468

exposed to the indicated volume (μL) of e-Cig or condensed e-Cig vapor. Mean + SEM, n=4-10,

469

One-way ANOVA (Tukey’s).

470
471

Figure 3. Composition of e-Cig and condensed e-Cig vapor. A Spectra from indicated solutions

472

analyzed with nuclear magnetic resonance (NMR; Resonances are ±0.05 ppm), which detected

473

methanol solvent OH 4.87, s; 3.30, quintet; nicotine, H2 8.50, d ; H6 8.44, dd; H4 7.85, dt; H5 7.42,
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474

dd; H9a 3.24, t, H7 3.20, dd; H9b 2.37, dd; H11a 2.26, m; HN-methyl 2.17, s; H10a 1.98, m; H10b 1.88, m;

475

H11b 1.77, m; propylene glycol H2, 3.78, m; H1 3.42, d; H3 1.15, d; glycerol, H2 3.66, tt; H1,3 3.57,

476

dm. In some spectra, a small aldehyde singlet (presumed acrolein) is visible at 9.77 ppm. Noted

477

molecules’ spectra obtained from high resolution mass spectrometry (MS, B) or gas chromatography

478

(GC, C) analyses of indicated solutions.

479
480

Figure 4. Effect of nicotine on lung endothelial cells proliferation. Cell proliferation determined

481

with the metabolic activity indicator MTT (A) or the cell division marker CCK-8 (B) in primary lung

482

microvascular endothelial cells (RLEC) exposed to increasing concentrations of nicotine or e-Cig

483

(C) solutions. Mean + SEM, n=3; One-way ANOVA (Tukey’s).

484
485

Figure 5. Oxidative stress induced by nicotine. A. Nitrotyrosine levels from the plasma of

486

C57Bl/6 mice nebulized with 1 dose of nicotine and harvested immediately. B-C. 8-OHdG levels in

487

plasma (B) or bronchoalveolar lavage fluid (BALF, C) of C57Bl/6 mice nebulized with 1 dose of

488

nicotine and collected immediately. Mean + SEM, n=3/ group, Student’s t test. D. ROS detection

489

(green) in RLEC exposed to nicotine (10mM; 30 min) with or without NAC (0.5 M) using Image-iT

490

LIVE Green Reactive Oxygen Species Detection Kit and DAPI staining of nuclei (blue).

491
492

Figure 6. Signaling in nicotine-induced endothelial barrier dysfunction. A. Normalized TER

493

measured in rat lung endothelial cells exposed to CS (10%) or to nicotine (15 mM) for the indicated

494

time (hours), and effect of the antioxidant N-acetylcysteine (NAC, 0.5 M, Mean + SEM, n = 2-12).

495

B. p38 MAPK activation by nicotine in lung endothelium detected by Western blotting for phospho-

496

and total p38 (α,β,γ,δ isoforms) in RLEC exposed to ambient air control extract (AC), CS extract
23
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497

(CS), or nicotine solution at the indicated concentrations and time-points. Blot representative of n=3.

498

C. Normalized TER measured in RLEC exposed to nicotine (15 mM) for the indicated time (hr), and

499

effect of a p38 inhibitor (SB203580, 30 μM, Mean + SEM, n = 6-50) One-way ANOVA (Tukey’s).

500

D. MLCK activation detected by immunoblotting for phospho-MLC (Ser19) of RLEC following

501

exposure to nicotine solution (15 mM; 1 hr) in the absence or presence of the antioxidant NAC (0.5

502

M), the ERK-MAPK inhibitor PD98059 (PD; 50 µM), or the p38 inhibitor SB203580 (SB; 30 µM).

503

E. Myosin phosphatase inhibition detected by phosphorylation of myosin phosphatase target subunit

504

1 (MYPT1) in RLEC exposed to nicotine (15 mM) for the indicated time-points in the presence of

505

Rho kinase inhibitor Y29632 (Rho kinase inh), 3 µM. F. Normalized TER measured in RLEC

506

exposed to nicotine (10 mM) for the indicated time, and effect of a Rho kinase inhibitor (Y29632, 3

507

μM, Mean + SEM, n= 10. One-way ANOVA (Tukey’s).

508
509

Figure 7. Role of sphingolipids in cellular responses to nicotine. Ceramide and dihydroceramide

510

levels in RLEC following exposure to nicotine (15 mM; 4 hr; A-B) and in human lung epithelial

511

cells Beas-2B (C) following exposure to the indicated nicotine concentrations (mM) for the

512

indicated time. Mean + SEM, n=3, Student’s t-test. D. Effect of ceramide synthesis inhibitors

513

including that of ASMase with imipramine (Imi; 50 µM), of nSMase with GW4869 (GW; 15 μM),

514

of the de novo pathway with myriocin (My; 50 nM); or of ceramide synthases in the recycling

515

pathway with fumonisin B1 (FB1; 5 µM); or their respective vehicle controls dH2O (for FB1, Imi,

516

My) or DMSO (for GW). E. Normalized TER of RLEC exposed to nicotine (15 mM; 5 hr) and

517

impact of S1P receptor agonists (FTY phosphonate analogs 1S, 1R, 2S, 2R, 10 μM) or vehicle

518

(methanol). Mean+ SEM, n=15-45, Student’s t-test. F. Myosin phosphatase inhibition MLCK

519

activation and MLCK activation detected by phospho-Mypt1 (Thr 696) and phospho-MLC (Ser19)
24
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520

immunoblotting followed by densitometry in RLEC exposed to nicotine (15 mM; 20 min) and

521

vehicle (methanol) or the indicated FTY720-analog (10 µM). Mean + SEM, n=3, One-way ANOVA

522

(Tukey’s). G. Cell proliferation measured with MTT in RLEC exposed to nicotine (15 mM) in the

523

presence or absence of S1P receptor agonists (FTY phosphonate analogs 1S, 1R, 2S, 2R, 10 μM) or

524

vehicle (methanol). Mean+SEM, n=3. H. TER of primary human lung microvascular cells exposed

525

to CS (3%) or air extract (3%) and attenuated with S1P receptor agonists (FTY phosphonate analogs

526

1S, 1R, 2S, 2R, 10 μM), in the presence or absence of S1PR1-specific siRNA. Mean+SEM, n=4-14;

527

ANOVA (Tukey’s).

528
529

Figure 8. Schematic of signaling events detected in lung endothelial cells exposed to nicotine.

530

Arrows indicate activation and blocked lines indicate inhibition. Nicotine activates Rho kinase,

531

which in turn inhibits the myosin phosphatase target subunit 1, MYPT1, enhancing phosphorylation

532

of myosin light chains (MLC-P) to increase endothelial permeability. Rho kinase may have other

533

targets in the cell to increase endothelial permeability, since nicotine-induced oxidative stress

534

(ROS)-dependent p38 MAPK activation also contributed to MLC phosphorylation, but not

535

sufficiently to alone increase permeability. Nicotine also increases the ceramide/sphingosine-1

536

phosphate (S1P) ratios, which may inhibit lung endothelial cell proliferation. Enhancing S1P

537

signaling opposes the decreased cell proliferation and the increase in permeability induced by

538

nicotine in part by inhibiting MLC phosphorylation, restoring the lung endothelial barrier function.

539
540
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Enquête sur l’usage de la cigarette
électronique et du tabac en milieu
scolaire
Nicole Stenger
Edmond Chailleux
Comité Départemental contre les Maladies Respiratoires de
Loire-Atlantique

167
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But de l’étude
• Evaluer chez les adolescents
– la fréquence de l’expérimentation de la
cigarette électronique
– ses liens avec la consommation de tabac

• le « vapotage » a-t-il un effet d’incitation
au tabagisme ?

168
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Méthodes
• Enquête par questionnaire
• réalisée de mars à juin 2014
• par 9 Comités Départementaux contre
les Maladies Respiratoires
• auprès de 3319 élèves
– de collège (4ème, 3ème)
– de lycée (2de à terminale)
– de CAP et BTS
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Comités ayant participé à
l’enquête
•
•
•
•
•
•
•
•
•

Loire-Atlantique
Côte d’Or
Hérault
Seine
Maine-et-Loire
Ardèche
Pyrénées-Atlantiques
Puy-de-Dôme
Vosges

Nombre

1000
250
100
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Expérimentation du
vapotage
Q2. As-tu déjà vapoté (utilisé une
cigarette électronique) ?
jamais
44 %
1 fois
16 %
plusieurs fois
37 %
56 %
tous les jours
3%

171
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%

Expérimentation du
vapotage
100
90
80
70
60
50
40
30
20
10
0

66 %
quotidien
plusieurs fois
1 fois

31 %

4ème

3ème

2de

1ère

172

Term
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Expérimentation du
vapotage
Filles

Garçons
100

80

80

60

60

%

%

100

40

40

20

20

0
1 fois

4ème

3ème

2de

plusieurs fois

1ère

0

Term

quotidien

1 fois

173

4ème

3ème

2de

plusieurs fois

1ère

Term

quotidien

CDMR44

Motivations
Si tu vapotes ou a vapoté, pour
quelle(s) raison(s) ?
Pour arrêter ou diminuer ma
consommation de tabac
18 %
Pour faire des économies
6%
Par curiosité, pour voir…
75 %
Pour faire comme les autres
1%
174
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Obtention de la première
cigarette électronique
Comment t’es-tu procuré ta 1ère cigarette
électronique ?
buraliste
20 %
boutique spécialisée
30 %
internet
4%
autre, préciser : _____
famille
8%
amis
37 %
175
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Obtention de la première
cigarette électronique
70
60

%

50
40

4°-2°
1ère-BTS

30
20
10
0
entourage

(amis,
famille)

magasin

internet

(buraliste,
boutique)
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Vapotage : arômes
Lorsque tu vapotes, quels sont le ou les
arômes que tu choisis ?
Fruits ou autres produits sucrés 78 %
Menthe
9%
Goût tabac
8%
Autres :
5%

177
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Concentration en nicotine
Quelle est actuellement la concentration en
nicotine de tes cartouches de e-liquide ?
zéro
27 %
4 à 10 mg
15 %
11 à 15 mg
13 %
16 mg ou plus
5%
je ne sais pas
39 %
seuls 1151 élèves sur 1844 ayant expérimenté
la cigarette électronique répondent à la question
178

CDMR44

Tabagisme
As-tu déjà fumé ? oui non
oui : 61 %
Fumes-tu tous les jours ?
oui non
oui : 22 %
Ta consommation de tabac en nombre de
cigarettes par semaine :
< 10 cigarettes

de 11 à 20

> 20 cigarettes

plus de 10 cig /sem : 20 %
179
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%

Tabagisme
100
90
80
70
60
50
40
30
20
10
0

Expérimentation
> 10 cig/sem
Quotidien

4ème

3ème

2de

1ère
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Term
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Garçons

100

100

80

80

60

60

40

40

20

20

0

4ème

Expérimentation

3ème

2de

> 10 cig/sem

Filles

%

%

Tabagisme

1ère

0

Term

4ème

Expérimentation

Quotidien
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3ème

2de

> 10 cig/sem

1ère

Term

Quotidien
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Cigarette et Chicha

Fumes-tu des cigarettes ? oui
oui : 32 % des élèves
Fumes-tu :
la chicha 35 % des élèves
autres
19 % des élèves

182
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Vapotage et tabagisme
• lien très fort (p<0,001)
• ont essayé la cigarette électronique
– 16 % de ceux qui n'ont jamais fumé
– 80 % des élèves ayant expérimenté le
tabac
– 95 % des fumeurs quotidiens
– 95 % des fumeurs de > 20 cig / sem
183

CDMR44

Expérimentation du tabac et
de la cigarette électronique
100%
80%
60%
40%
20%
0%
4ème

3ème

2de

Non vapoteur - Non fumeur
Non vapoteur - Fumeur

184

1ère

Term

Vapoteur - Non fumeur
Vapoteur - Fumeur
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Vapotage et tabagisme :
nicotine
• Concentration de nicotine des cigarettes
électroniques :
– Renseignée par :
• 40 % des fumeurs de tabac
• 26 % des non-fumeurs
– disent utiliser des cigarettes électroniques
sans nicotine :
• non-fumeurs : 93 % des répondants
• fumeurs : 42 % des répondants
185
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Vapotage et tabagisme :
chronologie
• Les élèves ayant déjà fumé et vapoté
ont essayé en premier
– le tabac :
– la cigarette électronique :

186

88 %
12 %

CDMR44

Vapotage et sevrage
tabagique
Variation de consommation
de tabac chez les élèves
ayant fumé avant de
vapoter :
Augmentation
Stabilité
Diminution
Arrêt

6%
66 %
16 %
12 %

Chez ceux dont la motivation
est l’arrêt du tabac (N=256) :
Fumeurs quotidiens
Non
Oui
(N=64)
(N=192)
3%
8%
22 %
54 %
41 %
33 %
34 %
5%
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Conclusions
• Fréquence de l’expérimentation de la
cigarette électronique chez les
adolescents
– taux d’expérimentation : 56 %
– proche de celui du tabac : 61 %

188
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Baromètre santé Inpes 2014
cigarette électronique
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Conclusions
• Pas d’arguments pour affirmer que le
vapotage soit, à l’heure actuelle, un mode
d’entrée fréquent dans l’addiction à la
nicotine.
– L’expérimentation du tabac est presque toujours
antérieure à celle de la cigarette électronique.
– L’utilisation de cigarettes électroniques avec
nicotine est l’apanage presque exclusif des
fumeurs.
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Conclusions
• Les élèves sont dans leur grande
majorité incapables d’indiquer si la
cigarette électronique qu’ils
expérimentent contient de la nicotine
• Ils sont probablement vulnérables à des
manipulations de l’industrie du tabac.

191
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Législation
• Une interdiction de la vente de cigarettes
électroniques aux mineurs a été instituée en
France par la loi du 17 mars 2014
• Notre enquête montre que l’achat en
boutique était jusqu’alors possible même
pour les élèves de 4ème.
• D’autres enquêtes seront nécessaires pour
évaluer les effets de cette loi.
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ABSTRACT
Objectives: In some countries, nicotine-containing
electronic cigarettes (e-cigarettes) are considered a
consumer product without specific regulations. In
others (eg, Switzerland), the sale of e-cigarettes
containing nicotine is forbidden, despite the eagerness
of many smokers to obtain them. As scientific data
about efficacy and long-term safety of these products
are scarce, tobacco control experts are divided on how
to regulate them. In order to gain consensus among
experts to provide recommendations to health
authorities, we performed a national consensus study.
Setting: We used a Delphi method with electronic
questionnaires to bring together the opinion of Swiss
experts on e-cigarettes.
Participants: 40 Swiss experts from across the
country.
Outcome measures: We measured the degree of
consensus between experts on recommendations
regarding regulation, sale, use of and general opinion
about e-cigarettes containing nicotine. New
recommendations and statements were added
following the experts’ answers and comments.
Results: There was consensus that e-cigarettes
containing nicotine should be made available, but only
under specific conditions. Sale should be restricted to
adults, using quality standards, a maximum level of
nicotine and with an accompanying list of authorised
ingredients. Advertisement should be restricted and
use in public places should be forbidden.
Conclusions: These recommendations encompass
three principles: (1) the reality principle, as the product
is already on the market; (2) the prevention principle,
as e-cigarettes provide an alternative to tobacco for
actual smokers, and (3) the precautionary principle, to
protect minors and non-smokers, since long-term
effects are not yet known. Swiss authorities should
design specific regulations to sell nicotine-containing
e-cigarettes.

INTRODUCTION
The use of electronic cigarettes (e-cigarettes)
has rapidly increased in recent years, raising
worldwide public debate. E-cigarettes include
a wide range of devices using aerosol delivery
methods and many unanswered questions

Strengths and limitations of this study
▪ There is need for health and political authorities to
be advised on how to regulate e-cigarettes containing nicotine. As data about long-term safety and
health impact of electronic cigarettes (e-cigarettes)
are scarce, an expert consensus is an appropriate
means to provide recommendations.
▪ These recommendations can be applied to other
countries that do not currently possess specific
regulations about nicotine-containing e-cigarettes.
▪ To the best of our knowledge, this study is the
first to use a formal consensus method to
propose expert opinion on such a regulation.
▪ The main limitation of the study is linked to the
Delphi method itself, as the results only reflect
the opinion of selected experts.
▪ Another limitation is linked to the rapid evolution
of the products and the continuous arrival of
new data on safety. Opinions in this report will
certainly change as more data become available.

remain. The immediate effects after shortterm use of e-cigarettes have been described,1 2
but there are currently no data about the longterm effects of their use; few studies have investigated the efﬁcacy of e-cigarettes in smoking
cessation or reduction.
In Switzerland, currently only e-cigarettes
without nicotine may be sold. Citizens can
buy e-liquids containing nicotine from
abroad or online, albeit a limited volume
and for personal use only.3 In Europe, the
current legislation varies from country to
country. A revision of the European directive
on tobacco products was adopted by the
European Parliament and this came into
force in May 2014. The member states have
2 years to adopt the new directive.
Some experts who consider the sale of
e-cigarettes as a possible revolution in harm
reduction from tobacco,4 therefore, advocate
that the use of these products should be
encouraged and not severely regulated, in
order to convince as many smokers as possible
to switch to e-cigarettes. Other experts argue
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that e-cigarettes could provide a gateway to nicotine
dependence, especially for the young, leading to eventual
cigarette smoking. Their use would delay smoking cessation and would renormalise public smoking.5 These
hypotheses, however, have not been properly tested to
date and alternative smoking cessation aids already exist.6
Regulation of the sale of e-cigarettes containing nicotine will have a major effect on the development of the
product and therefore, on the health of the smoking
population. Given the current paucity of scientiﬁc evidence to guide health and political authorities, a consensus process is an appropriate way to determine what
tobacco control experts agree upon.
The aim of our study was to collect expert recommendations for health authorities regarding the regulation,
sale and use of e-cigarettes containing nicotine.
METHODS
Procedure
We used the Delphi method to collect experts’ opinions.
The Delphi method7–9 is a validated consensus process,
frequently used when evidence is missing. An expert
panel is ﬁrst asked to rate the recommendations. The
experts are then provided the results of this ﬁrst round,
allowing them to rerate the recommendations for or
against a given consensus. This process can be repeated
to help the experts to reach a ﬁnal consensus.
In the present study, an online questionnaire was submitted to a panel of Swiss experts over the course of
four rounds, between September 2013 and January 2014
(ﬁgure 1), assessing the extent of their agreement on
different statements. The questions were adapted based
on the results and comments from the previous round.
The research team keeps the original questionnaires,
which were available for consultation. As no patient was
involved in the study, the Ethics Review Board from the
University of Lausanne conﬁrmed that as per the Swiss
legislation, no formal ethics approval was necessary.
Expert panel
The invited experts (n=113) came from several complementary expert networks: (1) The national programme
‘Vivre sans tabac’/‘Frei von Tabak’ (‘Free from
Tobacco’), including 50 physicians from all across
Switzerland trained to teach other physicians on how to
treat tobacco dependence,10 (2) the Swiss network
‘Hospital Quit Support’, a programme intended to bring
smoking cessation through consultations in Swiss hospitals, (3) the Swiss university public health network and
(4) additional Swiss experts known to the research team
for their involvement in tobacco prevention from a clinical or political perspective, as well as those recommended by other experts participating in the study.
Round 1
The ﬁrst questionnaire addressed regulations, sale and
use of e-cigarettes. Participants had to rate each
2

Figure 1 Flow chart of the participation of experts.

recommendation on a scale of 1–10, where 1 was
‘strongly disagree’ and 10 was ‘strongly agree’. The
recommendations that reached a high level of positive
agreement (mean score between 8 and 10) were considered as accepted. The recommendations that reached a
high level of negative agreement (mean score between 1
and 3) were considered as rejected. The ﬁrst questionnaire also involved one open-ended question and the
possibility to suggest new recommendations. At the same
time, participants received documents about e-cigarettes
containing nicotine that included three national reports
(from UK,11 France12 and Germany13), as well as some
representative scientiﬁc and political information on the
topic.3 4 6 14–18
Example of a recommendation proposed in the ﬁrst
questionnaire:
2.1. Restrictions on sale of nicotine-containing e-cigarettes
should be proposed for:
▸ Non-smokers
▸ Pregnant women
▸ Minors
Round 2
The recommendations that did not reach a signiﬁcant
level of agreement (mean scores between 3.01 and 7.99)
were used to create the second questionnaire. They were
reformulated following the comments of the experts,
194Blaser J, et al. BMJ Open 2015;5:e007197. doi:10.1136/bmjopen-2014-007197
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either to clarify the recommendation or to submit subcategories. We used the answers to the open question, and
the experts’ suggestions and comments to create new
recommendations. In order to facilitate interpretation of
results, the experts were asked to rank some of the recommendations in order from most appropriate to least appropriate. The degree of agreement was then determined by
the proportion of ﬁrst choice for each proposition.
Cut-offs were set to keep the same intervals used in the
other recommendations. The results of the ﬁrst round
from the second questionnaire were made anonymous
and provided once again to the experts. The comments
and results of the open questions were not transmitted. As
for the ﬁrst round, the recommendations that reached a
high level of positive or negative agreement were considered as accepted or rejected, respectively.
Rounds 3 and 4
The participants had access to the results of previous
rounds to rate the recommendations. This process was
repeated two more times, in order to reach a consensus
for as many recommendations as possible. For the last
round, we attached six recent position papers to the
questionnaire in order to present further arguments to
the participants.19–24
RESULTS
A total of 113 experts were invited to participate in the
study (ﬁgure 1). Of these, 46 accepted the invite to participate in the ﬁrst round and 40 ﬁlled out the ﬁrst questionnaire. Only these 40 experts, who replied to the ﬁrst
round, were sent the next questionnaire. The participation rates for rounds 2, 3 and 4 were 97.5%, 97.5% and
95%, respectively.
Of the 40 experts who participated to the ﬁrst round,
80% (n=32) were Swiss experts in tobacco control, 12%
(n=5) were members of the Federal Commission for
Tobacco Control, and 8% (n=3) were proposed by other
experts. Thirty-ﬁve (62.5%) worked mainly as healthcare
practitioners (with patients who smoke) and 15 (37.5%)
were educators training other health professionals.
Twenty-two of the experts (55%) worked in the French
part of Switzerland, 16 (40%) in the German part and
two (5%) in the Italian part. Twenty-six (65%) were
males and 14 (35%) were females.
Box 1 shows the recommendations on the regulation
of e-cigarettes that reached a high level of agreement by
the end of the survey.
Box 2 summarises the recommendations on the sale
of e-cigarettes that reached a high level of agreement.
Box 3 shows the recommendations that reached a
high level of agreement on the use of e-cigarettes, as
well as their general opinion about the product.
DISCUSSION
The Swiss expert panel agreed that nicotine-containing
e-cigarettes should be sold under several restrictions and
Blaser J, et al. BMJ Open 2015;5:e007197. doi:10.1136/bmjopen-2014-007197195

Box 1

Regulation

Item
▸ Nicotine-containing electronic cigarettes (e-cigarettes) should
be sold in Switzerland under specific regulation, different than
the current regulations
▸ E-cigarettes should be considered as either:
– A drug (medication), regulated by Swissmedic
– A new category of products containing nicotine, under specific regulation
▸ E-cigarettes should not be considered as:
– A tobacco product, regulated like other products containing
tobacco (such as cigarettes, pipes and cigars)
– A consumer product, without changing the actual regulation
▸ If e-cigarettes with nicotine were to be authorised in
Switzerland, companies should:
– Respect a list of authorised e-liquid ingredients
– Be on a list of accepted models with specific requirements
– Respect an upper limit of nicotine concentration
▸ A warning should be stated on the product, especially concerning the potential for addiction and the lack of evidence
concerning long-term safety.
▸ The ingredients of the e-liquid should be stipulated on the
product.

without waiting for additional epidemiological or clinical
data. The potential of e-cigarettes to be a much safer
alternative to conventional cigarettes was the main argument for making them available as soon as possible.
Nevertheless, much consideration was given to the lack
of data about long-term effects of e-cigarettes on the
health of users. Therefore, they agreed on the need for
regulations that would protect users by guaranteeing the
quality of available e-cigarette products, with an upper
limit of authorised nicotine concentration, and adequate
information on the ingredients of the e-liquids and their

Box 2

Sale

Item
▸ Restrictions on sales should be proposed for minors
▸ If electronic cigarettes (e-cigarettes) were considered as a
medication, restrictions should be proposed for minors and
pregnant women
▸ If nicotine-containing e-cigarettes were to be authorised in
Switzerland, they should not be sold by the tobacco industry
or related companies
▸ E-cigarettes should be sold in either:
– Pharmacies
– The same places as tobacco products
▸ E-cigarettes should not be sold:
– In specialised shops
– Anywhere
▸ A specific tax should be implemented on e-cigarettes
▸ Advertisement should not be allowed:
– In the media
– Targeting minors
– Targeting non-smokers
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Box 3

Use and general opinion

Item
▸ The use of electronic cigarettes (e-cigarettes) should be forbidden in public places
▸ Health authorities should advise never-smokers not to use
e-cigarettes (eg, through a public campaign)
▸ Health authorities should not encourage smokers to shift to
e-cigarettes to help them quit smoking as first-line therapy.
▸ If e-cigarettes were considered as a medication, they should
be either:
– Supplied with a prescription from a doctor
– Supplied on technical advice from medical staff (eg,
pharmacies)
▸ If e-cigarettes become a popular product, nicotine addiction
should be seen as a medical and a public health issue
▸ Research should assess:
– Long-term safety of the product
– Efficacy as a quitting tool
– Psychological and social effects
– Effect of dual consumption: e-cigarettes and tobacco
products
▸ Based on currently available data, e-cigarettes are not dangerous to the health of tobacco smokers

addictive potential. A restrictive list for authorised ingredients of e-liquids should be enacted. In order to
control quality and access to the products, nicotinecontaining e-cigarettes should be either considered as a
medication or regulated as a new category of products
containing nicotine through the enactment of a speciﬁc
regulation. The ﬁrst option would require time, as more
studies would be required before certain e-cigarettes
could be sold as a medical device. A speciﬁc regulation,
however, could include recommendations proposed by
the experts regarding the quality, safety, use and sale of
e-cigarettes.
In the present study, the beneﬁt of nicotine-containing
e-cigarettes for current tobacco cigarette smokers was
largely accepted, although the lack of data on long-term
health effects was taken into account. It seemed important to the experts, therefore, to protect minors and
current non-smokers by restricting sales of e-cigarettes to
adults, as well as by forbidding advertisements in the
media, especially those targeting minors and nonsmokers. Consideration was also given to the protection
of pregnant women, as we know that nicotine can have
negative effects on the fetus.25 In order to enforce the
proposed recommendations for regulation, e-cigarettes
should be sold either in pharmacies or in the same locations as tobacco products. The experts agreed that a tax
on e-cigarettes should be implemented, high enough to
ﬁnance independent research on e-cigarettes, but low
enough to keep the product more attractive than conventional cigarettes.
Given the risk of renormalisation of smoking, as well
as the currently unknown effects of passive vaping, the
experts recommended that e-cigarettes should be
4

banned from closed public places. Health authorities
should recommend that non-smokers do not begin the
use of e-cigarettes, as the long-term effects on health are
not known. As evidence for the efﬁcacy of e-cigarettes as
a quitting tool is lacking, they also considered that
health professionals should not recommend e-cigarettes
as a ﬁrst-line treatment for quitting smoking conventional cigarettes, but should instead recommend the use
of products (nicotine substitutes) and therapies that
already have proven efﬁcacy.
Given current data, the experts considered that
nicotine-containing e-cigarettes should not be perceived
as dangerous to the health of current smokers, as these
do have a potential for risk reduction for those who
switch from conventional cigarettes. On a societal level,
even if e-cigarettes seem to be a much safer way to
deliver nicotine than conventional cigarettes, experts
agreed that nicotine addiction should be considered as
a medical and public health issue, given its addictive
potential and unknown long-term effects on health, and
not as a moral issue.
Comparing these results to the current legislations in
Europe (see online supplementary appendix A), the
recommendations of the present study follow the trend
to allow e-cigarettes with nicotine. None of the neighbouring countries, however, have speciﬁc regulations as
proposed in this study to date. The European directive
offers a few restrictions that are yet to be applied by the
member states, but which does not address many of the
concerns identiﬁed by the experts of this study.
The main limitation of the study is linked to the Delphi
method itself, as the results only reﬂect the opinion of
selected experts. Another limitation is linked to the rapid
evolution of the products and the continuous arrival of
new data about safety. Opinions in this report will certainly change as more data become available.

CONCLUSION
This study allowed a panel of experts to reach a consensus on several important questions regarding e-cigarettes
containing nicotine, speciﬁcally their regulation, sale
and use. The study also gathered the general opinion of
experts on the nature of e-cigarettes. This should prove
useful for health authorities and healthcare professionals for future decision-making on the topic.
These recommendations encompass three principles:
the reality principle, as the product is already on the
market; the prevention principle, as they provide an alternative to tobacco for actual smokers; and the precautionary principle, as they protect minors and non-smokers
while long-term effects remain largely unknown.
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Highlights
• We provide a detailed analysis, not previously available, of the effects of ecigarettes on craving for tobacco.
• We found that relief of craving was associated with high levels of nicotine, intensive use, high satisfaction and more
effects on smoking, but also with dependence on ecigarettes.
• From a public health perspective, there is a tradeoff between ecigarettes that provide high levels of nicotine, high
satisfaction and more effects on craving for tobacco, but may also be addictive, and ecigarettes than contain less
nicotine and are less addictive, but are also less satisfactory and less efficient at relieving craving and at helping
dependent smokers quit smoking. This tradeoff must be kept in mind when regulating ecigarettes.

Abstract
Objective
To explore how ecigarettes attenuate craving for tobacco, in ecigarette users who recently quit smoking.

Design
Crosssectional survey of recent quitters, Internet (French and English), 20122014. Participants were 374 daily users
of ecigarettes who had quit smoking in the previous two months, enrolled on websites dedicated to ecigarettes and to
smoking cessation. We measured perception that ecigarettes attenuate craving for tobacco cigarettes, characteristics
of ecigarettes, modifications of the devices, patterns of ecigarette use, reasons for use, satisfaction with ecigarettes,
dependence on ecigarettes, and personal characteristics.

Results
The strongest attenuation of craving for tobacco was obtained by using higher nicotine concentrations in refill liquids,
modular systems (rather than unmodified devices), and high voltage batteries. The strength of the effect of ecigarettes
on craving was also associated with more intensive use (more puffs per day, more refill liquid). Stronger effects on
craving were associated with satisfaction with ecigarettes, and with reporting that ecigarettes helped to quit smoking.
Participants who reported the strongest effects on craving for tobacco were the most dependent on the ecigarette and
had the strongest urges to vape.

Conclusions
From a public health perspective, there is a tradeoff between ecigarettes that provide high levels of nicotine, high
satisfaction and more effects on craving for tobacco, but may also be addictive, and ecigarettes that contain less
nicotine and are less addictive, but are also less satisfactory and less efficient at relieving craving and at helping
dependent smokers quit smoking. This tradeoff must be kept in mind when regulating ecigarettes.

Keywords:
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Abstract
Electronic cigarettes (E-cigs) have experienced sharp increases in popularity over the past
five years due to many factors, including aggressive marketing, increased restrictions on
conventional cigarettes, and a perception that E-cigs are healthy alternatives to cigarettes.
Despite this perception, studies on health effects in humans are extremely limited and in
vivo animal models have not been generated. Presently, we determined that E-cig vapor
contains 7x1011 free radicals per puff. To determine whether E-cig exposure impacts pulmonary responses in mice, we developed an inhalation chamber for E-cig exposure. Mice that
were exposed to E-cig vapor contained serum cotinine concentrations that are comparable
to human E-cig users. E-cig exposure for 2 weeks produced a significant increase in oxidative stress and moderate macrophage-mediated inflammation. Since, COPD patients are
susceptible to bacterial and viral infections, we tested effects of E-cigs on immune response. Mice that were exposed to E-cig vapor showed significantly impaired pulmonary
bacterial clearance, compared to air-exposed mice, following an intranasal infection with
Streptococcus pneumonia. This defective bacterial clearance was partially due to reduced
phagocytosis by alveolar macrophages from E-cig exposed mice. In response to Influenza
A virus infection, E-cig exposed mice displayed increased lung viral titers and enhanced
virus-induced illness and mortality. In summary, this study reports a murine model of E-cig
exposure and demonstrates that E-cig exposure elicits impaired pulmonary anti-microbial
defenses. Hence, E-cig exposure as an alternative to cigarette smoking must be rigorously
tested in users for their effects on immune response and susceptibility to bacterial and
viral infections.
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Introduction
Electronic cigarettes (E-cigs) have grown rapidly in popularity since first coming to the US
market in 2007. The E-cig market for 2013 was approximately $1.7 billion, and US sales of
E-cig products are expected to surpass tobacco products in a decade. Recent surveys indicate
that use of E-cigs by adults in the US quadrupled between 2009 and 2010 [1], and is currently
at 3.4% [2]. More than 700,000 individuals have switched from traditional cigarettes to electronic cigarettes. Although E-cigs were originally marketed as smoking cessation aids, E-cig
use is also gaining popularity among never smokers, who now constitute a substantial portion
of the E-cig market. Use among teenagers doubled between 2011 and 2012 [3], with an estimated 1.78 million middle and high school students using E-cigs, which suggests that E-cigs are an
emerging public health issue.
While cigarette smoke contains more than 5,000 different chemicals, E-cig vapor consists of
relatively few constituents. The primary ingredient in E-cig vapor is a stabilizing agent, typically propylene glycol and/or glycerol, which is vaporized through delivery of an electric current
to the E-cig cartridge. These vapor droplets carry nicotine and added flavors, such as menthol,
piña colada, and strawberry. Because E-cigs do not produce any combustion products or tar,
the perception remains, both among the general public and many physicians, that E-cigs are indeed a safer alternative to conventional cigarettes. Analyses of E-cig vapor have identified
many different chemicals that could be potentially toxic or carcinogenic, including particulates,
formaldehyde, nitrosamines, metals, carbonyls, volatile organic compounds, and polycyclic aromatic hydrocarbons; although these compounds are generally reported to be lower than in
cigarette smoke [4–9]. Additionally, the levels of several of these toxicants are increased after
vaporization, due to heat and/or voltage generated by the battery [10]. A recent in vitro study
revealed that exposure of lung epithelial cells to E-cig-conditioned medium induces a gene
expression signature similar to tobacco smoke [11]. However, human studies on effects of
E-cig exposure are limited to very short-term responses, and there are no in vivo animal studies. Based on current information, the Food and Drug Administration (FDA), the World
Health Organization (WHO), and the European Respiratory Society have indicated that electronic cigarettes are not considered a safe alternative to smoking. Furthermore, recent studies
indicate that E-cigs may not be an effective therapy for smoking cessation [12].
Cigarette smoke contains 1014 free radicals/puff [13] and causes oxidative damage, inflammation and apoptosis, which drive the pathogenesis of chronic obstructive pulmonary disease
(COPD). More importantly, cigarette smoke exposure impairs innate and adaptive immune
responses against bacteria and viruses, which predispose to COPD exacerbations, a major contributor to COPD-related morbidity, mortality and health care costs [14]. The goal of our current study was to develop a murine model of E-cig exposure and to assess the pulmonary
defenses against bacterial or viral infection. We demonstrated that E-cig vapor is surprisingly a
rich source of free radicals, and E-cig exposure resulted in airway inflammation, oxidative
stress, and impaired anti-bacterial and anti-viral responses that include increased bacterial burden and viral titers in lungs, impaired bacterial phagocytosis, and increased virus-induced morbidity and mortality. This impaired anti-microbial response indicates that E-cig exposure is
not a safe alternative to cigarette smoking.

Methods
Animals
Male C57BL/6 (age 8 wks) were purchased from NCI Frederick. All mice were housed under
controlled conditions for temperature and humidity in a specific pathogen free facility, using a
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12 h light/dark cycle. Mice were randomly assigned to each treatment group. All experimental
protocols were performed in accordance with the standards established by the US Animal Welfare Acts, as set forth in NIH guidelines and in the Policy and Procedures Manual of the Johns
Hopkins University Animal Care and Use Committee. All procedures were approved by the
Johns Hopkins University Animal Care and Use Committee. Animals were monitored daily,
and any mice exhibiting signs of distress were euthanized. Mice were anesthetized via inhalation of isofluorane, and all animals were euthanized by inhalation of carbon dioxide followed
by exsanguination.

Animal exposure
Mice were exposed to NJOY menthol bold (1.8% nicotine) rechargeable E-cigs, except where
indicated. A subset of mice was exposed to NJOY traditional bold (1.8% nicotine) rechargeable
E-cigs. E-cig vapor was generated using the Jaeger-Baumgartner CSM 2080 (CH Technologies),
in which a 2 s puff (35ml) was taken every 10 s and mixed with dilution air via a pump set at
1.05 L/min. Mice were exposed via a whole-body exposure system for 1.5 h, twice per day for 2
wks. Exposure level was observed in real time via a MicroDust Pro (Casella CEL), and exposure
was assessed by measuring serum cotinine at 1 h after exposure. The smoke machine has a
maximum capacity of 30 E-cigs that can be loaded onto a carousel that rotates at 1 RPM. For
each exposure, we loaded 6 E-cigs, which were evenly spaced so that each E-cig was puffed for
2 s, once per minute, for a total of 6 puffs per minute. E-cig batteries were charged prior to each
exposure and E-cig cartridges were replaced each week. The lifespan of each cartridge varied
considerably, so they were also replaced whenever the real-time exposure monitor detected a
decrease in output of a specific E-cig. The nephelometer readings averaged 1613±165 mg/m3
throughout the exposures, although it should be noted that the nephelometer was not calibrated for E-cig vapor. Thus, these readings were simply used to maintain consistent exposure rather than to quantify the exposure. Air-exposed mice were exposed to filtered air at the same
flow rate as E-cig exposed mice.

Serum cotinine
Serum cotinine was measured via the Cotinine Direct ELISA Kit (BQ Kits, Inc) as recommended by the manufacturer. Blood was collected from the tail vein of mice (N = 5) either
within 1 h of the final exposure or 24 h after exposure. Serum cotinine after exposure to E-cigs
was similar to reports of serum cotinine from human E-cig users. Cotinine returned to baseline
levels at 24h after exposure.

Electron paramagnetic resonance (EPR)
Total particulate matter (TPM) from E-cigs was collected on a Cambridge filter pad by vaping
the E-cig using a CSM-SSM single cigarette smoking machine (CH Technologies), as described
above. Fifty puffs yielded 30.4 mg of TPM that was collected on the filter. After collection of
particulate matter over 50 puffs, the filter was immediately transferred to the EPR tube for
measurement of the paramagnetic signal. EPR spectra were measured using a Bruker EMX 10/
2.7 EPR spectrometer (X-band) equipped with a dual cavity utilizing modulation and microwave frequencies of 100 kHz and 9.516 GHz, respectively. Parameters for radical signal measurement were: 2.05 mW power; modulation amplitude of 4.0 G; scan range of 100 G; time
constant of 40.96 msec corresponding to a conversion of 163.84 ms; sweep time of 167.77 seconds; receiver gain 3.56x104; and three scans. After collection of the spectrum, a native background signal of the filter pad was subtracted to obtain the final spectrum. Radical
concentrations were calculated by comparing the signal peak area, as calculated from the
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ΔHp-p multiplied by the relative intensity, to a DPPH standard. The g-factors were determined
by the WinEPR program.

Inflammation
Lungs were lavaged three times with 1 ml PBS, and total cells were stained with AccuStain and
counted via the ADAM-MC automated cell counter (Digital Bio) (N = 10). Differential cell
counts were determined by cytospin preps stained with H&E and determined based on standard cytological criteria. IL-6, IFNγ, TNFα, IL-17A, MCP-1, and MIP-2 were measured by
ELISA (R&D Systems). For surface expression of CD36 and MARCO, alveolar macrophages
were stained with CD36-APC and MARCO-PE antibodies and surface expression was quantified by flow cytometry.

Bacterial infection and clearance
At 1 h after the final exposure, mice were anesthetized with isofluorane and infected with 1x105
CFU of S. pneumoniae via intranasal instillation [15]. After 24 h, mice were euthanized by CO2
inhalation, and lungs were either homogenized in 1ml PBS or lavaged two times with 1 ml PBS
(N = 10). Serial dilutions were plated on bacterial growth plates and colonies were counted
after 24 h. For ex vivo infections, alveolar macrophages were harvested from BAL (N = 5) via
differential plating and 4x104 macrophages were plated in 96-well plates. S. pneumoniae was
added at multiplicity of infection of either 10 or 20. After 4 h, media was removed and plated
on blood agar plates. For quantification of phagocytosis, alveolar macrophages were infected at
an MOI of 20 for 1 h, then media was removed, extracellular bacteria were killed with gentamycin (200 μg/ml for 10 min at 37 C), and macrophages were lysed with 0.2% triton X-100 (10
min at room temperature). Extracellular and intracellular fractions were plated on blood agar.

Viral infection
Anesthetized mice were administered 102 or 103 50% tissue culture infectious dose (TCID50) of
mouse adapted influenza A/California/4/2009 H1N1 in 30 ul of DMEM [16]. The mice were
monitored daily for weight loss (a measure of morbidity) and mortality (N = 10). At 4 days
post infection, a subset of mice (N = 5) was euthanized, lungs were excised and stored at -70C.
The mouse lungs were weighed and homogenized as a 10% suspension in DMEM. Infectious
virus titers were determined by performing TCID50 assay on MDCK cells as previously described [17]. Other subsets of mice were euthanized at day 4 (N = 5) or day 8 (N = 4), and the
airways were lavaged to assess inflammation and cytokine levels.

Statistical analyses
The Student’s two-tailed t-test was used to determine statistical significance between each
group. Values are presented as means ± standard error.

Results
Model development
To generate E-cig vapor, we modified the Jaeger-Baumgartner Cigarette Smoke Machine 2080,
which is a mainstream exposure system, for use with E-cigs (Fig. 1). Modifications included disconnecting the lighting element and disabling the cigarette loader and ejector. Due to the relatively short half-life of E-cig vapor, mice were exposed in a small chamber with a high air exchange
rate of 2 minutes. E-cigs were puffed according to the Federal Trade Commission (FTC) puffing
protocol of 2 s, 35 ml puffs. Previous studies indicate that E-cig users have similar serum cotinine
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Figure 1. Schematic of our E-cig exposure model.
doi:10.1371/journal.pone.0116861.g001

concentrations as cigarette smokers [18, 19], which often exceed 300 ng/ml in heavy smokers,
and we designed our exposure protocol to attain comparable cotinine concentrations. E-cig vapor
was delivered to the exposure chamber via one 2 s puff every 10s and was mixed with dilution air
(1.05 L/min). Mice were exposed to E-cig vapor for 1.5 h, twice per day for 2 weeks. Immediately
after the final E-cig exposure, serum cotinine reached 267±17 ng/ml, which is comparable to
human E-cig users and smokers. At 24 h after the final exposure, serum cotinine fell to 0.6±0.1
ng/ml, which was similar to cotinine levels observed in air-exposed mice (0.6±0.0 ng/ml).

Free radical measurements in E-cig vapor
Free radicals are typically associated with the combustion process. However, to determine
whether E-cig vapor contains free radicals, E-cigs were puffed as depicted in Fig. 1, and total
particulate matter was analyzed by electron paramagnetic resonance (EPR). Traditional cigarettes produce 2 classes of radicals during the smoking event—gas phase radicals and those associated with TPM. Gas phase radicals are typically very short lived and quench before reaching
the lower respiratory tract; and thus their health effects are unclear. On the contrary, TPM-associated radicals are long lived and deposit in all areas reached by TPM. Thus TPM radicals were
the focus of this experiment. The EPR spectra demonstrated a free radical concentration of
7x1011 spins/puff, with a g-value of 2.0035 and a linewidth (ΔHp-p) of 6.8 Gauss (Fig. 2A). Thus,
E-cig vapor contains a substantial number of free radicals that could be potentially toxic to cells.

Effects of E-cig exposure on pulmonary response
To assess the effects of E-cig exposure on the lungs, mice were exposed to air or E-cig vapor for
2 weeks, and oxidative stress was measured in lungs and airway inflammation was quantified
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Figure 2. E-cig-induced pulmonary response. (A) EPR spectra of E-cig TPM. The presented spectrum is a result of subtraction of a Cambridge filter pad
EPR signal before and after collection of TPM. (B) Lipid peroxidation was measured by thiobarbituric acid reactive substances (TBARS) in lung homogenates
from C57BL/6 mice that were exposed to air or E-cig vapor for 1.5 h, twice per day, for 2 wks. (C) Inflammatory cells were quantified in the BAL at 24h after
the final exposure. (D) Cytokines were analyzed in cell-free BAL fluid from air and E-cig exposed mice at 24h after the final exposure. N = 10 mice per group.
*p<0.05 by Student’s two-tailed t-test.
doi:10.1371/journal.pone.0116861.g002

in the bronchoalveolar lavage (BAL). Consistent with the detection of free radicals in E-cig
vapor, lungs from E-cig exposed mice contained significantly elevated levels of oxidative stress,
as assessed by thiobarbituric acid reactive substances (TBARS) (Fig. 2B). E-cig exposure also
resulted in a 58% increase in macrophage infiltration (p<0.05), but had no impact on infiltration of neutrophils, eosinophils, or lymphocytes (Fig. 2C). This increase in macrophage influx
to the airways is similar to our previous studies that have investigated the inflammation after
exposure to cigarette smoke. Thus, a sub-chronic exposure to E-cig vapor induces a modest inflammatory response in the airways.
We also assessed cytokine levels in BAL fluid after air and E-cig exposure. Despite a low
concentration of IL-6 in the BAL of air-exposed mice, we detected a significant reduction in
IL-6 concentration in E-cig exposed mice (Fig. 2D). Monocyte chemotactic protein 1 (MCP-1)
and macrophage inflammatory protein 2 (MIP-2) were similar between air and E-cig exposed
mice (Fig. 2D), although they both showed slight decreases after E-cig exposure. Thus, despite
increased macrophages in airways at 24h after E-cig exposure, we did not detect increased inflammatory cytokines in the BAL.

Effects of E-cig exposure on pulmonary anti-bacterial defenses
To determine whether E-cig exposure alters pulmonary anti-bacterial defense, mice were exposed to air or E-cig vapor for 2 wks, followed by intranasal infection with a 105 inoculum of a
clinical isolate of S. pneumoniae. Bacterial infection resulted in an influx of neutrophils at 24h,
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Figure 3. E-cig exposure reduces pulmonary bacterial clearance in mice infected with S. pneumoniae. Mice were exposed to air or E-cig for 2 wks,
then infected intranasally with 1x105 colony forming units (CFU) of S. pneumoniae. Inflammation (A) and bacterial CFUs (B) were determined in BAL at 24h
after infection (N = 10 mice per group). (C) In a separate group of mice, bacterial CFUs were quantified in lung homogenates (N = 10 mice per group).
(D) Alveolar macrophages from air or E-cig exposed mice were harvested and infected with S. pneumoniae at multiplicities of infection of 10 and 20. Bacterial
CFUs were quantified in cell-free culture media at 4 h after infection. (E) Intracellular (internalized) and extracellular bacteria (cell-free culture media) were
quantified at 1 h after ex vivo infection of alveolar macrophages with an MOI of 20. (F) Alveolar macrophages were harvested at 2h after final exposure,
stained with antibodies against CD36 and MARCO, and analyzed by flow cytometry. (G) Bacterial clearance was measured in alveolar macrophages from
mice exposed to air or traditional E-cig vapor. *p<0.05 by Student’s two-tailed t-test.
doi:10.1371/journal.pone.0116861.g003

which was not significantly altered by E-cig exposure (Fig. 3A). However, relative to the airexposed group, E-cig exposure resulted in significant increases in pulmonary bacterial burden
measured in either bronchoalveolar lavage fluid (Fig. 3B) or lung homogenates (Fig. 3C). To
determine whether this impaired anti-bacterial defense was due to a defect in macrophage
function, alveolar macrophages from air or E-cig exposed mice were infected ex vivo with S.
pneumoniae at multiplicity of infections (MOI) of either 10 or 20. E-cig exposure resulted in
significantly increased bacterial burden in culture media at 4 h after infection (Fig. 3D), indicating that E-cig exposure suppresses bacterial clearance by alveolar macrophages. To determine whether this impaired bacterial clearance by macrophages was due to defective
phagocytic function, alveolar macrophages from air or E-cig exposed mice were infected ex
vivo with S. pneumoniae for 1 h, then extracellular and intracellular bacteria were quantified.
Macrophages from E-cig exposed mice exhibited significant decreases in internalized bacteria
and concurrently, significant increases in extracellular bacteria (Fig. 3E), indicating that E-cig
exposure impaired bacterial phagocytosis by alveolar macrophages. Phagocytosis is often mediated by scavenger receptors on the cellular surface [20]; however E-cig exposure did not alter
surface expression of CD36 or MARCO, as determined by flow cytometry (Fig. 3F). Lastly, to
determine whether this impaired anti-bacterial defense was specific to menthol E-cig exposure,
we measured ex vivo bacterial clearance by alveolar macrophages from mice that were exposed
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Figure 4. E-cig exposure impairs viral clearance and causes significant morbidity and mortality in
mice following influenza virus infection. Mice were exposed to air or E-cig for 2 wks, then infected
intranasally with either TCID50 102 (A-B) or TCID50 103 (C) of H1N1 virus. (A) Viral titer was determined by
TCID50 assay in lung homogenates at 4 days after infection (N = 5 mice per group). (B-C) Mice were weighed
daily after infection with either TCID50 102 (B) or 103 (C), and values are presented as percent of starting
weight (N = 10 mice per group). For mice that died during the experiments, body weights were included in the
analysis up until the day of death. (D) Mortality curves in response to intranasal infection with TCID50 102 or
103 H1N1 (N = 10 mice per group). *p<0.05 by Student’s two-tailed t-test.
doi:10.1371/journal.pone.0116861.g004

to traditional flavor (1.8% nicotine) E-cigs. Similar to exposure to menthol E-cigs, traditional
E-cigs induced a 34% increase in inflammation (p<0.05) (data not shown), and alveolar macrophages from these mice exhibited significantly impaired clearance of bacteria (Fig. 3G), indicating that this response was not specific to mentholated E-cigs. Thus, E-cig exposure resulted
in impaired anti-bacterial defenses, including defective bacterial phagocytosis, leading to enhanced bacterial propagation.

Effects of E-cig exposure on pulmonary anti-viral defense
To quantify the effects of E-cig exposure on susceptibility to viral infection, mice were exposed
to air or E-cig vapor for 2 wks then infected intranasally with 102 TCID50 of a mouse-adapted
H1N1 influenza virus. Quantification of viral titer in lungs of mice at day 4 revealed significantly elevated infectious virus titers in mice that had been exposed to E-cig vapor prior to infection, compared to mice that had been exposed to air (Fig. 4A). Weight loss was used as an
indicator of illness, and mice were weighed daily for 2 wks after infection. Initial weight loss
was similar between air and E-cig exposed mice, which peaked at day 9 (Fig. 4B). However, airexposed mice began to recover at day 10, while recovery was delayed in E-cig exposed mice.
E-cig exposure resulted in significant reductions in percent weight at days 10–12, and surprisingly also caused death in 20% (2 of 10) of the E-cig exposed mice (Fig. 4D), while none of the
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Figure 5. Influenza-induced inflammation is altered by E-cig exposure. Mice were exposed to air or Ecig for 2 wks, then infected intranasally with TCID50 102 of H1N1. BAL was collected at day 4 (N = 5) and day
8 (N = 4) after infection, followed by quantification of inflammatory cells (A) and cytokines (B). *p<0.05 by
Student’s two-tailed t-test.
doi:10.1371/journal.pone.0116861.g005

air exposed mice died. To further assess the effects of E-cig exposure on virus-induced mortality, mice were infected with a higher dose of virus (103 TCID50). Infection with this higher dose
resulted in rapid weight loss in both air and E-cig exposed groups, beginning at day 2 and peaking at days 9–10. Once again, initial weight loss was similar between both groups (Fig. 4C);
however, recovery was delayed in mice that were exposed to E-cig vapor prior to infection,
compared to mice that were exposed to air. E-cig exposure resulted in significant reductions in
percent weight at days 10–13 compared to air controls, and E-cig exposure also increased mortality from 30% to 60% (Fig. 4D) (p = 0.0947 by log-rank test). Taken together, E-cig exposure
reduces anti-viral defenses and increases virus-induced morbidity and mortality.
To further characterize the virus-induced morbidity, we assessed airway inflammation in response to influenza infection (102 TCID50) just prior to the onset of illness (day 4) as well as
near the peak of illness (day 8). In both air and E-cig exposed mice, airway inflammation was
substantially higher at day 8 compared to day 4 Fig (5A). We did not observe any significant
changes in airway inflammation between air and E-cig exposed mice at day 4; however, at day
8 E-cig exposed mice contained significant increases in total inflammatory cells and neutrophils (Fig. 5A). Comparison of cytokine levels between days 4 and 8 showed significant increases in TNFα and IFNγ in both air and E-cig exposed mice at day 8 (Fig. 5B). Interestingly,
IL-17A was significantly increased at day 8 only in air exposed mice, while IL-6 was significantly increased at day 8 only in E-cig exposed mice (Fig. 5B). Direct comparisons between air and
E-cig exposed mice did not show any significant differences in cytokine levels; however, T cellderived cytokines IL-17A and IFNγ tended to be lower in E-cig exposed mice (p = 0.07 and
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p = 0.34, respectively), while macrophage-derived cytokines MCP-1 and IL-6 tended to be
higher in E-cig exposed mice (p = 0.27 and p = 0.66, respectively). Thus, E-cig exposure increased neutrophilic inflammation at day 8 after virus infection, compared to air exposure, but
decreased Th1 and Th17 cytokine levels.

Discussion
Commercially sold E-cigs contain a wide array of nicotine concentrations. Many E-cig users
have serum cotinine (a metabolite of nicotine) concentrations that are similar to those of cigarette smokers [18, 19]. To date, clinical effects of E-cig use are limited and there are no established animal models of E-cig exposure. In the present study, we developed a murine model of
E-cig exposure. The serum cotinine concentration in E-cig exposed mice, which was 267 ng/
ml, is comparable to those levels found in both cigarette smokers and E-cig users, which often
exceed 300 ng/ml. Using this model, we have demonstrated that sub-chronic E-cig exposure
causes a mild inflammatory response that is characterized by infiltration of macrophages to the
airways. This influx in macrophages is similar to the inflammatory response after exposure to
cigarette smoke [21, 22]. The adverse pulmonary response in E-cig exposed mice is also consistent with data among E-cig users indicating that E-cig use causes acute pulmonary effects, including increased airway resistance and decreased FeNO [23]. Despite a modest increase in
macrophage number, E-cig exposure caused reductions in pro-inflammatory cytokines IL-6
and MCP-1 compared to air-exposed mice. However, since cytokine levels are already low in
air-exposed mice, it is not clear whether this E-cig-induced reduction in cytokines will have
any biological impact in the absence of other stressors. Thus, although it is possible that E-cig
exposure is less harmful to the lungs than cigarette smoke, it is clear that E-cig vapor elicits a
pulmonary response.
We and others have shown in experimental and clinical studies that cigarette smoking disrupts pulmonary innate immune defenses and increases susceptibility to bacterial and viral infections [20, 24–26]. Patients with COPD experience multiple viral and bacterial exacerbations
of their disease [27], which is the major cause of COPD-related morbidity and mortality.
Therefore, our main interest was to determine whether E-cig exposure has any impact on pulmonary immune defenses against bacteria or viruses that are commonly associated with acute
exacerbations of COPD. We observed a significant impairment in bacterial clearance in lungs
of mice exposed to E-cigs for 2 wks. Although, there was no significant difference in the influx
of neutrophils between E-cig and air exposed groups at 24 h after infection, we observed poor
bactericidal activity, partly due to defective bacterial phagocytic function by alveolar macrophages harvested from E-cig exposed mice, compared to air controls. We previously demonstrated that mice exposed to cigarette smoke for 1 wk exhibited defective bacterial phagocytosis
[20], which was similar to the effects observed here after exposure to E-cig vapor. We also previously showed that cigarette smoke alters surface expression of scavenger receptors that are
important in bacterial recognition and uptake [20]; however, E-cig exposure did not alter surface expression of macrophage scavenger receptors, MARCO or CD36.
Among mice infected with S. pneumoniae, E-cig exposure did not affect macrophage cell
number. This was somewhat surprising since E-cig exposure alone resulted in a significant increase in macrophages compared to air exposure. However, this result is consistent with our
previous studies in mice exposed to cigarette smoke plus bacteria, which demonstrate that cigarette smoke has substantial effects on bacterial clearance while having only minor effects on inflammatory cell number [20]. This suggests that E-cig exposure, similar to cigarette smoke
exposure, impairs the function of inflammatory cells rather than their recruitment. Additionally, while inflammation after E-cig alone (Fig. 2C) was not directly compared to E-cig plus
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bacteria (Fig. 3A), the number of macrophages was higher in the mice exposed only to E-cig
than in mice exposed to E-cig plus bacteria. Previous reports indicate that S. pneumoniae and
other bacteria induce rapid turnover and apoptosis of alveolar macrophages, which peaks at 6
hours after infection, followed by steady increases in macrophage number over the ensuing
hours-days [28, 29]. It is not clear what effect E-cig exposure has on macrophage turnover,
although it may make the macrophages more susceptible to S. pneumoniae-induced apoptosis.
E-cig exposure also resulted in enhanced susceptibility to influenza infection, based on increased percent weight loss, mortality, and viral titer. Interestingly, the difference in weight loss
and mortality was not evident during the first seven days of infection, but manifested only during resolution of infection. The enhanced susceptibility to viral infection caused by E-cig exposure is consistent with the effects of cigarette smoke exposure on influenza infection, including
enhanced viral titer at days 3–4 and impaired resolution of infection [30, 31]. At day 8, E-cig
exposure significantly increased airway neutrophils, but reduced the levels of several cytokines,
including IL-17A, IFNγ, and TNFα. IL-17 is involved in protective immunity against influenza
infection [32]. Both cigarette smoke and nicotine have been shown to inhibit pulmonary T cell
responses, including secretion of IFNγ, and enhance susceptibility to virus infection [31, 33],
which suggests that exposure to nicotine, such as in E-cigs, may exhibit immunosuppressive
effects. However, as we demonstrated, nicotine is rapidly metabolized by the mouse and is not
detectable beyond 24h after E-cig exposure. Thus, it is not clear whether activation of cholinergic receptors by nicotine at the time of influenza infection has prolonged effects on the
immune response.
Nicotine has many immunosuppressive effects, including impaired antibacterial defenses
[34, 35] and altered macrophage activation to suppress adherence, chemotaxis, phagocytosis
and intracellular killing of bacteria [36–38]. Thus, it is possible that the impaired antibacterial
and antiviral responses observed in E-cig exposed mice are partially mediated by nicotine.
However, other components of E-cig vapor may also contribute to altered pulmonary responses. Approximately 75% of E-cig vapor is comprised of propylene glycol and/or glycerol.
Inhalation exposure to propylene glycol, which is also found in theatrical fog machines, has
been shown to elicit detrimental effects on lung function. Employees who work in close proximity to fog machines have impaired adjusted FEV1 and FVC levels compared to employees
working further away [39], and acute exposure to propylene glycol for 1 minute results in significantly reduced FEV1/FVC [40]. Furthermore, a recent case report observed a woman who
developed lipoid pneumonia after 7 months of using E-cigs [41]. The patient contained lipidladen macrophages in the BAL, which the authors attributed to inhalation of glycerol-based
E-cig vapor. Lipid-laden macrophages exhibit impaired bacterial phagocytosis [15, 42]. Thus, it
is likely that even E-cigs containing 0% nicotine will still alter the pulmonary response. NJOY,
the manufacturer of the E-cig used in this study, does not sell E-cigs with 0% nicotine, which
precludes us from examining the effects of nicotine in this current study, but future studies will
address the role of nicotine and other individual constituents.
Cigarette smoke contains 1014 free radicals per puff [13], and is a potent source of oxidative
stress. Many free radicals are produced during combustion of tobacco, and since E-cigs do not
contain any combustion products, it has been assumed that E-cigs will have very low levels of
free radicals. We determined that E-cig vapor contains 7x1011 free radicals per puff and elicits
a significant increase in oxidative stress. While this concentration is several orders of magnitude lower than in cigarette smoke, it is nonetheless a substantial number of free radicals that
could be potentially toxic to cells. This concentration is surprising due to the fact that E-cig
vapor does not contain any combustion products. It is possible that the heat and/or current
generated during vaporization could induce formation of radicals, and indeed, the battery output voltage has been shown to play a role in generation of other toxic chemicals [10].
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While E-cig vapor contains reduced concentrations of many toxicants compared to cigarette
smoke and does not contain any combustion products or tar, it remains unclear whether these
reduced toxicant levels still produce detrimental pulmonary effects. In vitro studies suggest that
E-cig liquids produce cytotoxic effects, although the effects may be reduced compared to cigarette smoke extract-induced cytotoxicity [43, 44].
We acknowledge several limitations to this study. Our exposure was designed to model the
nicotine concentration of E-cig users; however, reports of serum cotinine concentrations are
highly variable, and many reports indicate that nicotine concentration in E-cigs is generally
lower than in conventional cigarettes. Regardless, multiple studies report that experienced
E-cig users often attain serum cotinine concentrations that are similar to those levels found in
cigarette smokers, and thus our exposure mirrored these E-cig users. Our E-cig exposure utilized a chamber. Despite a relatively high air-exchange rate, this exposure system does not preclude other routes of exposure in addition to inhalation, such as ingestion or absorption.
Finally, this model only investigated the pulmonary effects after 2 wk exposures to a single Ecig brand/flavor/nicotine concentration. Our choice of menthol E-cigs may not be representative of other flavors. Menthol flavored E-cig liquids are moderately cytotoxic compared to
other flavors [43], and there is little evidence to suggest that mentholated cigarettes are more or
less toxic than other cigarettes. However, menthol suppresses nicotine metabolism [45], and
thus may have health impacts that are not observed with other flavors. We partially addressed
this limitation by exposing a group of mice to traditional E-cig vapor, and we observed similar
effects on inflammatory cell number and ex vivo bacterial clearance as compared to menthol
E-cig vapor. Future studies will further dissect the roles of different E-cig additives, flavorings,
nicotine levels, propylene glycol/glycerin mixtures, vapor delivery devices, etc on pulmonary
response in a longer exposure regimen. Future studies will also further explore the mechanism
by which E-cig exposure impacts bacterial and viral infection.
In conclusion, E-cig exposure results in immunomodulatory effects that are similar to those
observed after exposure to cigarette smoke. Since bacterial and viral exacerbations are major
drivers of COPD disease progression, this study raises a concern that COPD patients who
switch from cigarettes to E-cigs may not observe substantial improvement in their disease progression. Furthermore, popularity of E-cigs among teenagers is rapidly rising, which may lead
to an emerging threat to public health with regards to recurrent bacterial or viral infections.
Despite the common perception that E-cigs are safe, this study clearly demonstrates that E-cig
use, even for relatively brief periods, may have significant consequences to respiratory health in
an animal model; and hence, E-cigs need to be tested more rigorously, especially in
susceptible populations.
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Food and Drug Administration Tobacco
Regulation and Product Judgments
Annette R. Kaufman, PhD, MPH, Lila J. Finney Rutten, PhD, MPH, Mark Parascandola, PhD, MPH,
Kelly D. Blake, ScD, Erik M. Augustson, PhD, MPH
Background: The Family Smoking Prevention and Tobacco Control Act granted the Food and
Drug Administration (FDA) the authority to regulate tobacco products in the U.S. However, little is
known about how regulation may be related to judgments about tobacco product–related risks.

Purpose: To understand how FDA tobacco regulation beliefs are associated with judgments about
tobacco product–related risks.
Methods: The Health Information National Trends Survey is a national survey of the U.S. adult
population. Data used in this analysis were collected from October 2012 through January 2013
(N¼3,630) by mailed questionnaire and analyzed in 2013. Weighted bivariate chi-square analyses
were used to assess associations among FDA regulation belief, tobacco harm judgments, sociodemographics, and smoking status. A weighted multinomial logistic regression was conducted
where FDA regulation belief was regressed on tobacco product judgments, controlling for
sociodemographic variables and smoking status.

Results: About 41% believed that the FDA regulates tobacco products in the U.S., 23.6% reported
the FDA does not, and 35.3% did not know. Chi-square analyses showed that smoking status was
signiﬁcantly related to harm judgments about electronic cigarettes (po0.0001). The multinomial
logistic regression revealed that uncertainty about FDA regulation was associated with tobacco
product harm judgment uncertainty.
Conclusions: Tobacco product harm perceptions are associated with beliefs about tobacco product
regulation by the FDA. These ﬁndings suggest the need for increased public awareness and
understanding of the role of tobacco product regulation in protecting public health.
(Am J Prev Med 2015;](]):]]]–]]]) & 2015 Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine

Introduction

I

n 2009, President Obama signed into law the Family
Smoking Prevention and Tobacco Control Act
(Tobacco Control Act) granting the Food and Drug
Administration (FDA) the authority to regulate the
manufacture, marketing, and distribution of tobacco
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products in order to protect public health.1 A substantial
body of research demonstrates that many cigarette
smokers underestimate the negative health consequences
of smoking or fail to fully comprehend the risk to
themselves as individuals.2–5 More recently, a range of
novel tobacco products have appeared on the market,
including modiﬁed cigarettes, moist snuff products,
ﬂavored waterpipe tobacco, and high-tech electronic
(e)-cigarettes,6 and surveys have shown a high level of
awareness and interest among current smokers in novel
and potential “reduced harm” tobacco products.7–10
However, data are lacking on how beliefs about tobacco
product regulation may be related to judgments about
tobacco product risks. A study conducted prior to the
Tobacco Control Act examined a U.S. nationally representative sample of current smokers and found that those who
believed that the FDA evaluates cigarettes for safety were
more likely to hold misconceptions about the beneﬁcial

& 2015 Published by Elsevier Inc. on behalf of American Journal214
of Preventive Medicine
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effects of smoking low-tar cigarettes and about the number
of smokers who die as a result of their smoking.11
Given the FDA’s emerging regulatory authority over
tobacco products to protect public health and the
evolving tobacco product market, it is important to
understand how public perceptions of government regulation may be related to judgments about tobacco
product health risks. The current study utilizes a nationally representative sample from the Health Information
National Trends Survey (HINTS) to (1) characterize who
in the population endorses tobacco harm judgments and
belief about FDA regulation and (2) explore the association between product harm judgments and FDA regulation, controlling for sociodemographic characteristics.

Methods
Data were from HINTS 4, collected from October 2012 through
January 2013 (N¼3,630) by mailed questionnaire and analyzed in
2013.12,13 HINTS 4 was approved by the chair of the Westat IRB in
an expedited review and was deemed exempt from IRB review by
the NIH Ofﬁce of Human Subjects. The ﬁnal response rate was
39.97%. Additional sampling, design, and weighting strategies for
HINTS 4 have been published elsewhere.13
Smoking status was determined based on responses to the
survey questions: (1) Have you smoked at least 100 cigarettes in
your entire life? (yes, no) and (2) How often do you now smoke
cigarettes? (every day, some days, not at all). The following four
smoking status categories were derived: everyday smoker, someday
smoker, former smoker, and never smoker. Three items were
included in the survey to assess respondents’ judgments about use
of tobacco products and harm. One item assessed judgments about
smoking frequency harm. One item assessed belief in FDA
regulation. All items were developed and extensively cognitively
tested for the HINTS survey (Table 1). Standard measures assessed
sample demographics (HINTS downloadable at hints.cancer.gov/
docs/HINTS_4_Cycle_2_English.pdf).
Descriptive analyses were conducted to examine associations
among sociodemographics, smoking status, tobacco product judgments, and FDA tobacco regulation belief. Owing to the multiple
chi-square tests conducted, Bonferroni adjustment was used to
determine a signiﬁcance level of pr0.001. Product judgments that
had a signiﬁcant association with FDA regulation belief at the
bivariate level were entered into a multinomial logistic regression
to explore independent associations between product judgments
and FDA tobacco regulation belief, controlling for sociodemographics and smoking status. Data were analyzed in 2013 using
SUDAAN, version 11.0.0, to estimate SEs of point estimates for the
complex survey data and were weighted to adjust for oversampling, non-responsiveness, and to provide representative estimates
of the adult U.S. population.

Results
Table 1 shows weighted, unadjusted prevalence estimates
for sociodemographics, tobacco product judgments, and
FDA regulation belief. About 41% of respondents

believed (correctly) that the FDA regulates tobacco
products in the U.S. Also summarized in Table 1 are
the results from bivariate chi-square analyses examining
relationships among judgments about tobacco products,
FDA regulation belief, smoking status, and sociodemographic characteristics. Smoking status was signiﬁcantly
related to judgments about e-cigarettes (po0.0001).
A weighted multinomial logistic regression was
employed to assess the predicted probability that tobacco
product judgments (controlling for sociodemographic
variables and smoking status) were associated with FDA
tobacco regulation belief (Table 2). Compared to those
who did not believe that some cigarettes are less harmful
to a person’s health than other types of cigarettes, people
who reported not knowing whether some cigarettes are
less harmful were almost twice as likely to report not
knowing whether the FDA regulates tobacco. Compared
to people who said that smokeless tobacco products are
not less harmful than cigarettes, those who did not know
whether smokeless tobacco products are less harmful
than cigarettes were signiﬁcantly less likely to say that
FDA does not regulate tobacco. Compared to those who
believed that e-cigarettes are just as harmful as smoking
cigarettes, those who had never heard of e-cigarettes were
almost twice as likely to report not knowing whether
FDA regulates tobacco.

Discussion
This study examined associations between FDA regulation belief and tobacco product harm judgments in a
nationally representative sample. This study builds on
previous work, which demonstrated disparities in
tobacco product harm judgments by sociodemographics
and smoking status and provides initial support for the
presence of disparities in beliefs about FDA regulation.11,14 FDA regulation belief was associated with
tobacco product harm judgments but not with smoking
frequency harm judgment (smoking some days versus
every day).
Less than half of the population correctly indicated
that the FDA regulates tobacco products. Current smokers were more likely than nonsmokers to believe that the
FDA regulates tobacco products. As suggested in other
studies, this may reﬂect a false sense of security among
smokers rather than increased awareness given that
smokers were more likely than nonsmokers to believe
that e-cigarettes are less harmful than conventional
cigarettes.14,15 At the same time, those who reported that
they did not know if the FDA regulates tobacco were also
more likely to report uncertainty about cigarette type
harm and more likely to have never heard of e-cigarettes.
Research has found that “don’t know” responding is
215
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Table 1. Weighted bivariate descriptives of tobacco judgments and FDA regulation belief (N¼3,630)

Total

Total

N¼ 3,630

Smoking status

n¼ 3,577

Yes

No

Don’t
know

New types of cigarettes are now
available called electronic
cigarettes (also known as ecigarettes or personal vaporizers).
These products deliver nicotine
through a vapor. Compared to
smoking cigarettes, would you say
that electronic cigarettes are …
Much
less or
less
harmful

Just as
harmful

Compared to people
who smoke every day,
do you think people
who smoke just some
days have less or more
risk of getting health
problems in their
lifetime?

More or
much
more
harmful

Never
heard
of
e-cig

Much
less
or
less
risk

Do you believe that
the United States
Food and Drug
Administration (FDA)
regulates tobacco
products in the U.S.?

About
the
same

More
or
much
more
risk

Yes

No

Don’t
know

Yes

No

Don’t
know

12.6
(432)

64.9
(2,299)

22.6
(813)

9.4
(300)

73.5
(2,602)

17.1
(648)

39.1
(1,222)

35.8
(1,305)

2.1 (82)

22.9
(878)

33.6
(1,041)

57.9
(2,166)

8.6
(312)

41.1
(1,377)

23.6
(840)

35.4
(1,306)

Never

58.6 (2,052)

9.9

64.1

26.0

9.9

71.0

19.9

33.5

37.0

2.5

27.0

32.2

57.7

10.0

38.9

24.6

36.4

Former

22.7 (939)

12.5

69.0

18.6

12.5

77.3

13.0

38.7

37.7

1.8

21.7

35.5

57.9

6.6

40.8

25.8

33.5

Some day

4.7 (144)

24.6

63.8

11.6

24.6

76.5

12.3

51.1

28.1

0.9

19.9

38.5

48.2

13.3

39.9

17.4

42.7

Every day

14.1 (442)

20.3

61.4

18.3

20.3

76.9

13.5

59.7

29.8

1.9

8.6

33.8

62.0

4.3

50.3

17.8

31.9

po0.0081
Gender

po0.0001

p¼0.0892

p¼0.0143

p¼0.1284

n¼ 3,562

Male

48.6 (1,390)

14.7

62.8

22.6

11.4

70.9

17.7

46.5

31.8

1.3

20.4

38.4

52.9

8.7

46.6

24.8

28.6

Female

51.4 (2,172)

10.6

66.8

22.6

7.5

76.0

16.5

32.4

40.3

2.9

24.4

29.3

63.0

7.7

35.8

22.7

41.5

p¼0.0757
Age

po0.0001

p¼0.1399
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Variable

%
weighted
( n)

In your opinion, do
you think that some
types of cigarettes
are less harmful to a
person’s health than
other types?

In your opinion, do
you think that some
smokeless tobacco
products, such as
chewing tobacco,
snus, and snuff, are
less harmful to a
person’s health than
cigarettes?

p¼0.0001

p¼0.0069

n¼ 3,511

17–29

21.6 (299)

12.6

66.5

21.0

11.2

76.4

12.4

47.5

31.1

1.3

20.1

44.3

48.1

7.5

44.5

24.9

30.6

30–49

35.4 (1,075)

13.8

68.6

17.7

9.7

75.2

15.2

45.2

36.0

2.8

16.0

31.8

60.3

7.9

43.6

23.6

32.8

50–69

31.0 (1,500)

12.8

66.4

20.8

9.0

75.0

16.0

36.2

38.6

2.0

23.2

32.5

58.8

8.7

40.9

24.1

35.0

(continued on next page)
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Table 1. Weighted bivariate descriptives of tobacco judgments and FDA regulation belief (N¼3,630) (continued)

Total

In your opinion, do
you think that some
types of cigarettes
are less harmful to a
person’s health than
other types?

Yes

Z70

12.0 (637)

7.3

No

Don’t
know

Yes

No

Don’t
know

50.6

42.1

6.3

61.8

32.0

po0.0001
Education

New types of cigarettes are now
available called electronic
cigarettes (also known as ecigarettes or personal vaporizers).
These products deliver nicotine
through a vapor. Compared to
smoking cigarettes, would you say
that electronic cigarettes are …
Much
less or
less
harmful
16.8

po0.0001

Compared to people
who smoke every day,
do you think people
who smoke just some
days have less or more
risk of getting health
problems in their
lifetime?

Just as
harmful

More or
much
more
harmful

Never
heard
of
e-cig

Much
less
or
less
risk

34.2

2.3

46.7

23.5

po0.0001

Do you believe that
the United States
Food and Drug
Administration (FDA)
regulates tobacco
products in the U.S.?

About
the
same

More
or
much
more
risk

Yes

No

Don’t
know

64.8

11.8

28.9

20.5

50.6

p¼0.0001

p¼0.0015

n¼ 3,557

Less than
high school

13.4 (329)

13.9

57.7

28.5

13.3

63.5

23.2

26.6

34.4

3.9

35.0

22.9

59.7

17.4

29.0

23.6

47.5

12 years or
high school

20.2 (775)

7.8

66.9

25.2

8.3

73.6

18.1

33.4

35.8

3.6

27.2

27.9

63.0

9.1

37.9

22.8

39.3

Post–high
school
training
other than
college

37.9 (1,073)

12.8

66.5

20.7

9.4

74.8

15.8

41.0

37.4

1.7

19.9

35.2

58.9

5.9

45.0

22.6

32.4

College

18.2 (845)

15.5

65.1

19.4

7.7

78.0

14.3

49.3

31.5

1.1

18.0

41.5

50.3

8.2

39.8

25.5

34.7

Postgraduate

10.3 (535)

14.1

64.1

21.8

9.9

73.8

16.4

41.9

38.6

0.9

18.6

40.0

52.9

7.1

50.1

24.3

25.5

p¼0.0132
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Race/ethnicity
Non-Hispanic
white

po0.0001

po0.0756

p¼0.0002

p¼0.0012

n¼3,258
67.1 (2,043)

12.7

66.9

20.5

9.1

79.1

11.8

43.8

36.1

1.5

18.7

38.3

55.5

6.2

43.7

24.5

31.7

(continued on next page)
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Variable

%
weighted
( n)

In your opinion, do
you think that some
smokeless tobacco
products, such as
chewing tobacco,
snus, and snuff, are
less harmful to a
person’s health than
cigarettes?

] 2015

Table 1. Weighted bivariate descriptives of tobacco judgments and FDA regulation belief (N¼3,630) (continued)

Total

In your opinion, do
you think that some
types of cigarettes
are less harmful to a
person’s health than
other types?

Yes

Non-Hispanic
black

10.9 (496)

Hispanic
Other

Variable

Much
less or
less
harmful

Compared to people
who smoke every day,
do you think people
who smoke just some
days have less or more
risk of getting health
problems in their
lifetime?

Just as
harmful

More or
much
more
harmful

Never
heard
of
e-cig

Much
less
or
less
risk

Do you believe that
the United States
Food and Drug
Administration (FDA)
regulates tobacco
products in the U.S.?

About
the
same

More
or
much
more
risk

Yes

No

Don’t
know

No

Don’t
know

Yes

No

Don’t
know

7.9

69.4

22.7

4.9

69.1

26.0

32.9

42.2

2.9

21.9

16.1

73.5

10.4

41.0

21.5

37.5

15.0 (511)

12.7

64.1

23.1

12.7

66.2

21.1

34.4

27.5

2.4

35.7

26.7

61.3

12.0

32.2

23.7

44.1

7.1 (208)

14.3

57.1

28.7

10.8

58.1

31.1

31.0

36.4

4.9

27.7

34.4

46.3

19.3

39.7

20.0

40.3

p¼0.0004

p¼0.1857
Income

New types of cigarettes are now
available called electronic
cigarettes (also known as ecigarettes or personal vaporizers).
These products deliver nicotine
through a vapor. Compared to
smoking cigarettes, would you say
that electronic cigarettes are …

p¼0.0003

po0.0001

p¼0.0657

N¼3,630

0K–14,999

14.7 (536)

14.8

62.0

23.2

9.4

71.8

18.9

37.4

32.7

5.0

24.9

31.6

55.6

12.8

39.1

18.9

42.0

15K–34,999

18.3 (705)

13.7

61.8

24.5

5.8

73.7

20.6

35.6

35.9

2.8

25.7

31.6

59.1

9.2

36.1

22.9

41.0

35K–74,999

28.9 (983)

11.8

67.6

20.6

10.6

75.8

13.6

39.7

36.9

1.6

21.9

31.2

60.9

7.9

42.2

26.8

31.1

Z75K

27.7 (926)

12.2

67.2

20.6

10.5

74.8

14.7

45.7

35.9

0.9

17.5

39.5

54.8

5.7

46.4

23.9

29.7

p¼0.1280
FDA regulation

p¼0.0053

p¼0.0248

p¼0.0798

p¼0.0064

n¼3,523

Yes

41.1 (1,377)

15.3

67.4

17.3

11.0

75.9

13.2

48.8

34.4

2.2

14.7

37.8

54.5

7.7

—

—

—

No

23.6 (840)

12.7

75.7

11.6

10.0

83.7

6.3

39.2

42.6

2.2

16.1

30.6

59.7

9.8

—

—

—

35.4 (1,306)

9.3

54.7

36.1

7.2

63.9

28.9

28.0

32.8

2.2

37.0

30.9

60.4

8.7

—

—

—

Don’t know

Kaufman et al / Am J Prev Med 2015;](]):]]]–]]]

%
weighted
( n)

In your opinion, do
you think that some
smokeless tobacco
products, such as
chewing tobacco,
snus, and snuff, are
less harmful to a
person’s health than
cigarettes?

po0.0001

po0.0001

po0.0001

p¼0.2433

Note: Boldface indicates statistical signiﬁcance at pr0.001 (with Bonferroni adjustment). All p-values were derived from weighted χ analyses.
FDA, Food and Drug Administration.
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Table 2. Weighted multinomial logistic regression: tobacco judgments predicting FDA regulation belief (n¼3,045), conditional
OR (95% CI)

Variable

No FDA regulation versus
yes FDA regulation

Don’t know versus
yes FDA regulation

…do you think that some types of cigarettes are less harmful to
a person’s health than other types?

Overall
p-value
0.0058

Yes

1.00 (0.54, 1.86)

0.83 (0.53, 1.32)

No

ref

ref

0.81 (0.50, 1.33)

1.84 (1.18, 2.87)

Don’t know
…do you think that some smokeless tobacco products… are
less harmful to a person’s health than cigarettes?

0.0009

Yes

0.90 (0.34, 2.33)

0.74 (0.40, 1.35)

No

ref

ref

0.40 (0.25, 0.65)

1.20 (0.76, 1.91)

Don’t know
Compared to smoking cigarettes, would you say that electronic
cigarettes are…

0.0013

Much less or less harmful

0.73 (0.48, 1.12)

0.74 (0.51, 1.08)

ref

ref

More or much more harmful

0.49 (0.12, 1.97)

0.84 (0.23, 3.05)

Never heard of e-cig

0.91 (0.56, 1.47)

1.89 (1.17, 3.04)

Just as harmful

Note: Boldface indicates statistical signiﬁcance (po0.01). List-wise deletion was used to perform a complete case analysis wherein only respondents
answering all relevant questions were included as observations. This analysis adjusted for gender, age, education, race/ethnicity, income, and
smoking status.
FDA, Food and Drug Administration.

more prevalent in populations affected by health disparities and may be signiﬁcant for understanding risk
perceptions.16
Belief about FDA regulation was assessed with a single
item, and the concept of government regulation of
tobacco is complex. The cross-sectional nature of the
survey does not allow determination of a causal relationship between FDA regulation belief and judgments about
product harm. The tobacco product harm judgment items
were comparative in nature (e.g., compared to cigarettes).
Despite these limitations, this initial research may
generate more interest and inform future studies in
this area.
The ﬁndings from this study suggest that uncertainty
about tobacco product regulation is associated with
uncertainty about tobacco product harm. However, if
increased awareness of regulation is conﬂated with
“approval” or “safety” of tobacco products, it is important to develop messaging strategies that increase the
public’s understanding and awareness of the role of
tobacco product regulation in protecting public health.

are those of the authors only and do not necessarily represent
the views, ofﬁcial policy, or position of the USDHHS or any of
its afﬁliated institutions or agencies.
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Ecigarette liquids are typically solutions of propylene glycol, glycerol, or both, plus nicotine and
flavorant chemicals. We have observed that formaldehydecontaining hemiacetals, shown by
others to be entities that are detectable by means of nuclear magnetic resonance (NMR)
spectroscopy, 1 can be formed during the ecigarette “vaping” process. Formaldehyde is a known
degradation product of propylene glycol that reacts with propylene glycol and glycerol during
vaporization to produce hemiacetals (Figure 1). These molecules are known
FIGURE 1
formaldehydereleasing agents that are used as industrial biocides. 5 In
many samples of the particulate matter (i.e., the aerosol) in “vaped” e
cigarettes, more than 2% of the total solvent molecules have converted to
formaldehydereleasing agents, reaching concentrations higher than
concentrations of nicotine. This happens when propylene glycol and glycerol
are heated in the presence of oxygen to temperatures reached by
Daily Exposures to
commercially available ecigarettes operating at high voltage. How
Formaldehyde
Associated with
formaldehydereleasing agents behave in the respiratory tract is unknown,
Cigarettes and E
but formaldehyde is an International Agency for Research on Cancer group
Cigarettes.
1 carcinogen. 4
Here we present results of an analysis of commercial eliquid vaporized with the use of a “tank
system” ecigarette featuring a variablevoltage battery. The aerosolized liquid was collected in an
NMR spectroscopy tube (10 50ml puffs over 5 minutes; 3 to 4 seconds per puff). With each puff, 5
to 11 mg of eliquid was consumed, and 2 to 6 mg of liquid was collected. At low voltage (3.3 V),
we did not detect the formation of any formaldehydereleasing agents (estimated limit of detection,
approximately 0.1 μg per 10 puffs). At high voltage (5.0 V), a mean (±SE) of 380±90 μg per sample
(10 puffs) of formaldehyde was detected as formaldehydereleasing agents. Extrapolating from the
results at high voltage, an ecigarette user vaping at a rate of 3 ml per day would inhale 14.4±3.3
mg of formaldehyde per day in formaldehydereleasing agents. This estimate is conservative
because we did not collect all of the aerosolized liquid, nor did we collect any gasphase
formaldehyde. One estimate of the average delivery of formaldehyde from conventional cigarettes
is approximately 150 μg per cigarette, 3 or 3 mg per pack of 20 cigarettes. Daily exposures of
formaldehyde associated with cigarettes, ecigarettes from the formaldehyde gas phase, and e
cigarettes from aerosol particles containing formaldehydereleasing agents are shown in Figure 1.
Inhaled formaldehyde has a reported slope factor of 0.021 kg of body weight per milligram of
formaldehyde per day for cancer (http://oehha.ca.gov/risk/pdf/TCDBcas061809.pdf). Among
persons with a body weight of 70 kg, the incremental lifetime cancer risk associated with longterm
cigarette smoking at 1 pack per day may then be estimated at 9×10−4. If we assume that inhaling
formaldehydereleasing agents carries the same risk per unit of formaldehyde as the risk
associated with inhaling gaseous formaldehyde, then longterm vaping is associated with an
incremental lifetime cancer risk of 4.2×10−3. This risk is 5 times as high (as compared with the risk
based on the calculation of Miyake and Shibamoto shown in Figure 1), or even 15 times as high (as
compared with the risk based on the calculation of Counts et al. shown in Figure 1) as the risk
associated with longterm smoking. In addition, formaldehydereleasing agents may deposit more
efficiently in the respiratory tract than gaseous formaldehyde, and so they could carry a higher
slope factor for cancer.
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Is the use of electronic cigarettes while smoking
associated with smoking cessation attempts, cessation
and reduced cigarette consumption? A survey with
a 1-year follow-up
Leonie S. Brose1, Sara C. Hitchman1, Jamie Brown2, Robert West2 & Ann McNeill1
Department of Addictions, UK Centre for Tobacco and Alcohol Studies (UKCTAS), Institute of Psychiatry, Psychology and Neuroscience, King’s College London, London,
UK1 and Health Behaviour Research Centre, University College London, London, UK2

ABSTRACT

Aims To use a unique longitudinal data set to assess the association between e-cigarette use while smoking with
smoking cessation attempts, cessation and substantial reduction, taking into account frequency of use and key potential
confounders. Design Web-based survey, baseline November/December 2012, 1-year follow-up in December 2013.
Setting Great Britain. Participants National general population sample of 4064 adult smokers, with 1759 (43%)
followed-up. Measurements Main outcome measures were cessation attempt, cessation and substantial reduction
(≥50% from baseline to follow-up) of cigarettes per day (CPD). In logistic regression models, cessation attempt in the last
year (analysis n = 1473) and smoking status (n = 1656) at follow-up were regressed on to baseline e-cigarette use (none,
non-daily, daily) while adjusting for baseline socio-demographics, dependence and nicotine replacement (NRT) use.
Substantial reduction (n = 1042) was regressed on to follow-up e-cigarette use while adjusting for baseline sociodemographics and dependence and follow-up NRT use. Findings Compared with non-use, daily e-cigarette use at
baseline was associated with increased cessation attempts [odds ratio (OR) = 2.11, 95% conﬁdence interval (CI) = 1.24–3.58,
P = 0.006], but not with cessation at follow-up (OR = 0.62, 95% CI = 0.28–1.37, P = 0.24). Non-daily use was not
associated with cessation attempts or cessation. Daily e-cigarette use at follow-up was associated with increased odds of
substantial reduction (OR = 2.49, 95% CI = 1.14–5.45, P = 0.02), non-daily use was not. Conclusions Daily use of
e-cigarettes while smoking appears to be associated with subsequent increases in rates of attempting to stop smoking
and reducing smoking, but not with smoking cessation. Non-daily use of e-cigarettes while smoking does not appear
to be associated with cessation attempts, cessation or reduced smoking.
Keywords Electronic cigarettes, electronic nicotine delivery systems, harm reduction, smoking cessation, tobacco,
quit attempts.
Correspondence to: Leonie Brose, Department of Addictions, UK Centre for Tobacco and Alcohol Studies (UKCTAS), Institute of Psychiatry, Psychology and Neuroscience, King’s College London, 4 Windsor Walk, London SE5 8BB, UK. E-mail: leonie.brose@kcl.ac.uk
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INTRODUCTION
In electronic cigarettes, a battery-powered heating element
heats a solution, usually containing nicotine, to produce a
aerosol. The use of e-cigarettes has increased dramatically
in the last few years; users are almost exclusively smokers
or former smokers, with fewer than 1% of never-smokers
using them regularly [1–8]. The vast majority of e-cigarette
users report using them to stop smoking tobacco [6,9] and
in England, for example, smokers attempting to stop
smoking now use e-cigarettes more often than any other

aid, including nicotine replacement therapy (NRT) [10].
Smoking prevalence in England has been declining from
20% in 2012 to 18.4% in 2014 (up to October), and in
2014 smoking cessation rates were the highest since at least
2008 [10,11]. This simultaneous increase in e-cigarette use
and cessation may be coincidental, and it is therefore vitally
important for longitudinal studies to be conducted to assess
the impact of e-cigarette usage on quitting behaviour.
Evidence on NRT supports the possibility of a link between using e-cigarettes that deliver nicotine and attempts
to stop smoking. Use of NRT while smoking is associated
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with a small reduction in cigarette consumption and a signiﬁcant increase in the likelihood of subsequent smoking
cessation even in smokers without intentions to stop
smoking [12,13]. Very little evidence is available to evaluate whether a similar pattern is observed with use of
e-cigarettes by smokers and only a handful of studies have
used any longitudinal data on e-cigarette use and smoking
behaviour. A trial in smokers not intending to quit compared e-cigarettes with no nicotine with e-cigarettes with
two different nicotine strengths and found that all led to
signiﬁcant reduction in tobacco consumption, and that signiﬁcantly more smokers using the e-cigarettes with nicotine
quit smoking [14]. In a web-based survey of a national sample of current smokers in the United States who were
followed-up 1 year later, e-cigarette use at baseline did not
predict smoking cessation 1 year later [15]. Data from two
waves of the International Tobacco Control survey showed
that smokers who were using e-cigarettes at follow-up were
more likely to have reduced their cigarette consumption
than non-users, but cessation did not differ [9]. Among a
cohort of young adults in the United States, those who
had used e-cigarettes at least once in the month before
baseline had a similar likelihood of quitting smoking 1 year
later to those who had never used e-cigarettes [16]. Unfortunately, none of these analyses distinguished frequency of
use and many deﬁned any trial or experimentation, even
if just once, as use, so it is unclear what proportion were
actually using e-cigarettes with any regularity. Regular
use is likely to have a stronger effect on smoking behaviour
than trial or infrequent use. When separating regular from
intermittent use, respondents who had used e-cigarettes
daily for at least a month were far more likely to have quit
smoking than those who had not used them, whereas there
was no such association of quitting with intermittent
e-cigarette use [17]. This highlights the importance of
disentangling use from trial; however, the intensity of
e-cigarette use had to be determined retrospectively. Because
use is more common in smokers making quit attempts and
all those who had quit must have made a quit attempt, this
method confounds e-cigarette use with quit attempts.
To address the question as to whether use of e-cigarettes
by smokers is associated with smoking behaviour change,
this study used a web-based national sample from the
general population in Great Britain with a 1-year follow-up.
We used the two waves of survey data to assess the
association of:
1. daily, non-daily and non-use of e-cigarettes in
smokers at baseline with smoking cessation attempts during follow-up (quit attempt analysis);
2. daily, non-daily and non-use of e-cigarettes in
smokers at baseline with smoking cessation at
follow-up (cessation analysis); and
3. daily, non-daily and non-use of e-cigarette use at
follow-up with substantial reduction in tobacco
223

cigarette consumption from baseline to follow-up. First
(primary reduction analysis), we excluded those using
e-cigarettes at baseline because, if use of e-cigarettes is
associated with reduction in tobacco consumption,
respondents may already have reduced their consumption at baseline, making detection of reduction from baseline to follow-up less likely. As it could also be argued that
e-cigarette using smokers should be reducing further, we
then also included smokers using e-cigarettes at both
time-points (secondary reduction analysis).

METHODS
Design
This was a web-based longitudinal survey, with baseline data
collected in November/December 2012 and follow-up in
December 2013. University College London ethics committee conﬁrmed that speciﬁc approval was not required. Data
were anonymized before being passed to the research team.

Sample
The study sample was recruited from an online panel managed by Ipsos MORI. Ipsos MORI is the second largest market research organization in the United Kingdom. Members
were invited by e-mail to participate in an online study
about smoking. By completing the survey respondents
would earn points which could be redeemed against high
street vouchers or used to enter a prize draw. Each respondent logged into their Ipsos MORI online account and was
asked a screening question about their past-year smoking
status. Between November and December 2012, a total of
23 785 respondents were asked the screening question of
whom 25.9% (n = 6165) had smoked in the past year. This
proportion was similar to that identiﬁed by a face-to-face
survey of representative samples of the population in
England during 2012 [10]. Five thousand respondents
completed the survey (4064 current smokers). They were
re-contacted 1 year later for follow-up. Follow-up achieved
a response rate of 43.6% overall (n = 2182) and of 43.3%
among baseline smokers (n = 1759). Figure 1 shows the
selection of analyses samples for the three main outcomes.
The secondary reduction analysis included smokers
using e-cigarettes at both time-points (n = 1005).

Measures
Baseline and follow-up surveys included a range of questions on socio-demographic and smoking characteristics,
nicotine use, quit attempts and health status. The current
analyses included the following measures, fully presented
in the Supporting information, Appendix.

© 2015 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
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Figure 1 Sample ﬂowchart. Grey boxes indicate exclusions. Bold numbers in brackets indicate the three different outcomes. CPD = cigarettes per day

Outcome measures
1. Quit attempts: smokers and recent ex-smokers were
asked about the number of attempts to stop they
had made in the previous year. Those reporting at
least one attempt and 37 respondents who did not
report an attempt but had stopped smoking between baseline and follow-up were coded as having
made an attempt.
2. Cessation: smoking status was assessed at baseline
and follow-up in all respondents. Change from being
a smoker at baseline to being an ex-smoker at
follow-up was coded as cessation.
3. Substantial reduction: smoking characteristics included the number of cigarettes smoked per day
(CPD) for daily smokers and the number of cigarettes
per week for non-daily smokers. Number of cigarettes
per week were divided by seven to calculate CPD. Substantial reduction was deﬁned as a reduction by at
least 50% from baseline CPD to follow-up CPD [13].
Socio-demographic characteristics, dependence and nicotine use
All characteristics were measured at baseline and followup; the Analysis section explains which time-points were
used in each analysis. Respondents provided their age, gender and highest level of formal education (see Supporting
information, Appendix for questions and response options).
Level of education was collapsed into those with any university education (including ‘some university’) and those
without university education.

Strength of urges to smoke (SUTS) can be used as a
measure of dependence and is a strong predictor of successful cessation in population samples [18,19]. The
SUTS was included rather than the Fagerstrom Test of
Nicotine Dependence (FTND [20]) or the subset of FTND
questions used for the Heaviness of Smoking Index (HSI
[21]) for two reasons. One reason was that the SUTS
has outperformed the FTND in predicting failure of quit
attempts [18]; the second was that we hypothesized
e-cigarette use to have an effect on smoking behaviour,
speciﬁcally on the number of cigarettes smoked, one of
the two components of the HSI, which would limit the
comparability of scores across users and non-users of
e-cigarettes.
Smokers and recent ex-smokers also reported if they
were using NRT for any reason (not necessarily for a quit
attempt), and how frequently they used NRT products. Respondents who had heard of e-cigarettes were asked
whether they had ever tried one and, if they had, how often
they were currently using an e-cigarette. For the main
analyses, frequency of use of NRT and e-cigarettes were
each collapsed into daily, non-daily and none.

Analysis
Respondents who completed the follow-up were compared
with those who did not respond to the invitation in terms of
socio-demographic characteristics, nicotine use and dependence using t-tests or analyses of variance (ANOVAs) for
continuous data and χ 2 statistics for categorical data.
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In the main logistic regression models, reports of at
least one quit attempt in the last year and smoking status
at follow-up were regressed onto baseline e-cigarette use
(none, non-daily, daily) while adjusting for baseline age,
gender, education, dependence (SUTS) and NRT use. Similar logistic regression models were used to analyse substantial reduction in CPD, but using NRT and e-cigarette use at
follow-up, not baseline. Because only a small number of respondents overall had reduced substantially and 26.1%
(n = 322) of the sample for the primary reduction analysis
had increased consumption, the quantitative change in
CPD was analysed using multiple linear regression,
adjusting for the same characteristics as in the logistic regressions but dummy-coding NRT and e-cigarette use.
As sensitivity analyses, we collapsed daily and non-daily
e-cigarette use categories and conducted logistic regressions using the collapsed variable while adjusting as in
the main models.
SPSS version 21 was used for all analyses.
RESULTS
Prevalence and characteristics of users of e-cigarettes in
the baseline survey have been reported previously [22].
In brief, more than 90% of current smokers and recent
ex-smokers were aware of e-cigarettes, approximately a
third had ever used e-cigarettes and a ﬁfth was currently
using them. Daily use was more common in recent exsmokers (46% of current users) than in current smokers
(23%). Age and gender split did not differ between users
and non-users. Among smokers, e-cigarette users had a
higher socio-economic status than non-users and were
more likely to have made a quit attempt in the past year.
Users reported higher tobacco cigarette consumption than
non-users [22].
Follow-up respondents differed from respondents lost
to follow-up on some baseline characteristics. Those lost
to follow-up were younger and women were more likely
to be lost to follow-up than men. Frequency of NRT use
differed; those who used NRT less than daily were more
probably lost to follow-up (Supporting information,
Table S1). Education, dependence and frequency of
e-cigarette use did not differ.
A range of e-cigarettes were used and will be reported
in a separate publication [23]; brieﬂy, a majority used ‘ﬁrst
generation’ e-cigarettes that were cigarette-like in appearance (‘cigalikes’).
Quit attempts
Overall, 46.2% (n = 680) of respondents in the analysis
made a quit attempt; 43.7% (n = 508) of non-users of
e-cigarettes, 52.5% (n = 124) of non-daily e-cigarette users
and 64.9% (n = 48) of daily users. Sample characteristics
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are presented in Table 1. In unadjusted analysis, both daily
[odds ratio (OR) = 2.38, 95% conﬁdence interval (CI)
= 1.46–3.89, P = 0.001] and non-daily e-cigarette use
(OR = 1.43, 95% CI = 1.08–1.89, P = 0.013) were associated with increased likelihood of quit attempts compared
with non-use.
While adjusting for socio-demographic characteristics,
dependence and NRT use, daily e-cigarette use at baseline
was associated with increased odds of making an attempt
to stop smoking compared with non-use. Non-daily
e-cigarette users did not differ signiﬁcantly from non-users
(Table 1). There was a strong association of quit attempts
with daily and non-daily NRT use. In the sensitivity analysis
that collapsed daily and non-daily use, e-cigarette use
remained associated with quit attempts (OR = 1.35, 95%
CI = 1.03–1.77, P = 0.03).
Smoking cessation
Among smokers not using e-cigarettes at baseline, 168
(12.9%) quit smoking, compared with 25 non-daily
users (9.5%) and seven daily users (8.1%). Sample characteristics are presented in Table 1. Unadjusted results
showed no signiﬁcant association with cessation for daily
(OR = 0.60, 95% CI = 0.27–1.32, P = 0.21) or non-daily
e-cigarette use (OR = 0.71, 95% CI = 0.46–1.11, P = 0.13)
compared with non-use.
While adjusting for baseline characteristics, neither
daily nor non-daily use of e-cigarette at baseline was associated with cessation at follow-up and nor was NRT use
(Table 1). Considering any e-cigarette use (daily and
non-daily), we found non-signiﬁcantly reduced cessation
(adjusted OR = 0.73, 95% CI = 0.48–1.09, P = 0.13).
Reduction in tobacco cigarette consumption
Overall, 6.2% (n = 65) of respondents reduced their consumption substantially. Forty-four (5.7%) smokers not
using e-cigarettes at follow-up, 11 (5.5%) non-daily
e-cigarette users and 10 (13.9%) daily users reduced substantially. Sample characteristics are included in Table 2.
In unadjusted analysis of substantial reduction, daily use
of e-cigarettes at follow-up compared with non-use was associated with increased likelihood of reduction (OR = 2.66,
95% CI = 1.28–5.54, P = 0.009); non-daily use was not associated with substantial reduction (OR = 0.96, 95%
CI = 0.48–1.89, P = 0.90).
In the primary reduction analysis and while
adjusting for other relevant characteristics, daily use of
e-cigarettes remained associated with increased likelihood of reduction while non-daily use was not associated signiﬁcantly with substantial reduction (Table 2).
Neither daily nor non-daily NRT use was associated with
substantial reduction (Table 2).
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Table 1 Logistic regression analyses of association of baseline socio-demographics, dependence [strength of urges to smoke (SUTS)] and
non-cigarette nicotine intake with quit attempts and smoking cessation during follow-up.
Quit attempt (n = 1473, of whom n = 680
made attempt)
n(%)/mean (SD)
Agea
Gender
Level of education
SUTSb
NRT use

E-cig use

46.6 (15.2)
642 (43.6)
831 (56.4)
958 (65.0)
515 (35.0)
2.2 (1.1)
None
1212 (82.3)
Non-daily 161 (10.9)
Daily
100 (6.8)
None
1163 (79.0)
Non-daily 236 (16.0)
Daily
74 (5.0)
Female
Male
No HE
Some HE

Cessation (n = 1656, of whom n = 200
stopped smoking)

OR

95% CI

P

0.83
1
0.84
1
0.83
1.06
1
4.21
9.43
1
1.18
2.11

0.77–0.90

<0.001

0.67–1.05
0.66–1.05
0.96–1.18
2.89–6.14
5.17–17.23
0.87–1.60
1.24–3.58

n(%)/mean (SD)

45.7 (15.3)
720 (43.5)
0.12
936 (56.5)
1074 (64.9)
0.12
582 (35.1)
0.25
2.2 (1.1)
1339 (80.9)
<0.001 193 (11.7)
<0.001 124 (7.5)
1307 (78.9)
0.29
263 (15.9)
0.006
86 (5.2)

OR

95% CI

P

0.88
1
0.86
1
0.76
0.74
1
1.39
1.67
1
0.77
0.62

0.79–0.97

0.009

0.64–1.16

0.32

0.55–1.05 0.099
0.64–0.86 <0.001
0.88–2.21
0.98–2.84

0.16
0.062

0.49–1.21
0.28–1.37

0.25
0.24

a

Mean and standard deviation (SD) presented, odds ratios (OR) for single year raised to the power of 10 to present per 10-year increase.
Strengths of urges to smoke, possible range 0 ‘no urges’ to 5 ‘extremely strong urges’, mean and SD presented, OR per unit increase. HE = higher education;
NRT = nicotine replacement therapy.
b

Table 2 Logistic regression analyses of association of socio-demographics, dependence (SUTS) and non-cigarette nicotine intake at followup with substantial reduction in cigarettes per day (CPD).
Reduction (n = 1042, of whom n = 65 reduced CPD by ≥50% of baseline)

Baseline agea
Gender
Baseline level of education
Baseline SUTSb
Follow-up NRT use

Follow-up e-cig use

Female
Male
No HE
Some HE
None
Non-daily
Daily
None
Non-daily
Daily

n(%) /mean (SD)

OR

95% CI

P

46.7 (15.3)
455 (43.7)
587 (56.3)
706 (67.8)
336 (32.3)
2.1 (1.1)
909 (87.2)
83 (8.0)
50 (4.8)
769 (73.8)
201 (19.3)
72 (6.9)

0.99
1
0.51
1
0.90
0.76
1
1.50
1.66
1
0.85
2.49

0.78 to 1.08

0.30

0.30 to 0.86

0.012

0.52 to 1.57
0.59 to 0.98

0.71
0.031

0.61 to 3.70
0.58 to 4.70

0.38
0.34

0.43 to 1.71
1.14 to 5.45

0.66
0.022

a

Mean and standard deviation (SD) presented, odds ratio (OR) for single year raised to the power of 10 to present per 10-year increase.
Strengths of urges to smoke, possible range 0 ‘no urges’ to 5 ‘extremely strong urges’, mean and SD presented, OR per unit increase. HE = higher education
NRT = nicotine replacement therapy.

b

When daily and non-daily e-cigarette use were
collapsed, this was not signiﬁcantly different from non-use
(OR = 1.23, 95% CI = 0.70–2.15, P = 0.48). Secondary
analysis in those using e-cigarettes at both time-points, adjusted for the same variables as the primary analysis,
showed that compared with non-use at follow-up
(n = 769), daily e-cigarette use (n = 79) was again associated with substantial reduction (OR = 4.19, 95%
CI = 2.13–8.24, P < 0.001), while non-daily use (n = 157)
was not (OR = 1.02, 95% CI = 0.48–2.19, P = 0.96).

Linear regression on quantitative change in CPD indicated that the difference in change between those using
e-cigarettes daily and those not using them at follow-up
(Table 3) was signiﬁcant while adjusting for baseline age,
gender, education, dependence and follow-up NRT use
{[B [standard error (SE)] = –1.55 (0.65), β = –0.08,
P = 0.02}. The difference in change between non-daily
users and non-users was not signiﬁcant [B (SE) = 0.28
(0.41), β = 0.02, P = 0.50] Secondary analysis in those
using e-cigarettes at both time-points suggested a larger
226
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Table 3 Cigarettes per day by frequency of e-cigarette use.
Mean (SD) cigarettes per day
Follow-up e-cigarette use

Baseline

Follow-up

Change

None

13.3 (8.9)

13.5 (8.9)

0.2 (4.7)

Primary analysis, use initiated after baseline
Non-daily
Daily

13.5 (7.9)
14.3 (9.8)

13.9 (8.9)
13.0 (9.4)

0.4 (5.9)
–1.4 (6.8)

15.0 (8.0)
11.5 (7.2)

0.09 (5.4)
–2.5 (6.1)

Secondary analysis, some use at baseline
Non-daily
Daily

14.9 (8.9)
14.1 (7.9)

SD = standard deviation.

difference between changes for daily users and non-users
[Table 3, B (SE) = –2.58 (0.61), β = –0.14, P < 0.001,
adjusted as before], whereas the difference in change
between non-daily users and non-users remained small
[B (SE) = –0.08 (0.44), β = –0.01, P = 0.85].
DISCUSSION
In a web-based national sample of smokers from the general population, those using e-cigarettes daily at baseline
were more likely to have attempted to stop smoking when
followed-up a year later than smokers not using
e-cigarettes, but neither non-daily nor daily e-cigarette
use was associated with smoking cessation during followup. Smokers using e-cigarettes daily when followed-up were
more likely to have achieved at least 50% reduction in
tobacco cigarette consumption from baseline. Less frequent
e-cigarette use did not have a signiﬁcant effect on consumption. Using e-cigarettes every day while smoking increased
the prevalence of substantial reduction in tobacco consumption, and this was not restricted to smokers who had
recently taken up e-cigarettes, suggesting that persistent
users continue to reduce consumption over time. Reduction in consumption has been reported previously [14].
This increase in substantial reduction was reﬂected in a
small overall reduction in the number of cigarettes smoked
in daily e-cigarette users. The size of the reduction was
similar to that seen in smokers using NRT [12]. NRT itself
showed a similar size of positive association with subsequent cessation to that found in previous studies [12], but
in this case it was not statistically signiﬁcant using a
conventional alpha (P = 0.067 two-tailed).
The use of NRT while smoking is supported as a harm
reduction approach by national guidance in the United
Kingdom [24]. It reduces tobacco harm not only by
increasing cessation and reducing consumption but also
by reducing the amount of nicotine taken in from each
cigarette [25], which is likely to be accompanied by a reduction in intake of toxins [26,27]. Although it remains
227

to be tested, it appears possible that the use of e-cigarettes
while smoking similarly reduces intake from each cigarette,
thus supporting tobacco harm reduction. Although longterm data on safety of e-cigarettes are not yet available,
toxicology testing suggests that they will be considerably
safer than tobacco cigarettes [28], although they may be
less safe than NRT, which is licensed as medicine.
Smoking cessation rates in England were higher in
2014 than in previous years. Generally, cessation rates in
a population can be increased by encouraging as many
smokers as possible to make quit attempts and to use the
most effective support in each of these attempts. The current data indicate that e-cigarettes were associated with
more smokers attempting to stop smoking. We found no
evidence that e-cigarette use while smoking increased subsequent smoking cessation. This is in line with previous
ﬁndings [9,15,16], although in one recent study intense
long-term use was associated with increased cessation
[17]. The present analyses extend the evidence by
assessing use prospectively, thus avoiding confounding
with quit attempts (otherwise e-cigarette use may be
mainly a marker of having made a quit attempt) and by
assessing quit attempts, cessation and reduction separately.
Further research on the link between smoking cessation
rates and e-cigarette use is warranted.
Importantly, the current sample used e-cigarettes for
any reason, not necessarily to stop smoking, so the results
cannot be used to derive statements on their effectiveness
as cessation aids. Few studies have looked at e-cigarettes
as cessation aids. One randomized controlled trial indicated
that the particular e-cigarette used in the trial was of
similar effectiveness as nicotine patches in supporting
abstinence [29]. Use and effects of different devices in the
general population are likely to differ from those in controlled trials and samples of dedicated e-cigarette users
may differ from other users in the general population. A recent study using a representative population sample found
that smokers who used e-cigarettes in an attempt to stop
smoking were more likely to report continued abstinence
than those using NRT without prescription or no aids
[30]. Further high-quality longitudinal studies are needed
on e-cigarettes as cessation aids. Future research should
also evaluate the impact of continued use of e-cigarettes
on smoking behaviour, as we were only able to provide
snapshots of use at two time-points.
Further evidence is needed on differences between the
numerous types of e-cigarettes, as products vary widely
in their appearance, function, content, marketing and nicotine delivery [31–34], and use and effects on smoking will
vary considerably across different types. In this sample, the
majority were using cigarette-like products. These have
been found to deliver less nicotine than more recently
developed products [22,32,35], and in a sample of exsmokers who had quit using e-cigarettes all had used more
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recently developed products [36], indicating that cigarettelike e-cigarettes may be less helpful.
Several limitations of the study should be noted. Followup rate was 43%, resulting in small sample sizes for some
analysis. Respondents who were followed-up differed from
those not followed-up on some demographic variables, speciﬁcally age and gender, potentially reducing the generalizability to younger and female smokers. However, key
smoking characteristics and e-cigarette use were not associated with follow-up. The survey did not include questions
on the duration of use, so non-daily e-cigarette users will
have included people who had just tried e-cigarettes once
or twice, as well as occasional users. This also means that
we did not assess if respondents continued to use
e-cigarettes throughout the follow-up period and not all
baseline users may have continued to use them. Also, those
initiating e-cigarette use during the follow-up period were
included with baseline non-users. Any short-term use of
e-cigarettes around baseline and uptake during follow-up
will therefore have led to an underestimation of their effects
on quit attempts and cessation. Additionally, the baseline
sample including only smokers would have excluded any
ex-smokers who had used e-cigarettes and successfully
quit, thus potentially biasing the sample in favour of ‘treatment failures’. The deﬁnition of cessation did not include a
minimum time of abstinence, but relied upon respondents’
self-report. However, this method avoids recall bias, and in
population surveys the risk of misreporting is reduced, as
there is no expectation to report cessation [37]. The online
recruitment method is likely to have led to some selection
bias, as internet use is linked to socio-economic status
and age; however, the socio-economic divide has narrowed
considerably between 2011 and 2013 [38]. The sample
was self-selected in so far as participants had volunteered
for a market research company web panel; nevertheless,
the overall sample characteristics were broadly similar to
those of representative samples from a national household
survey [22,39].
The recruitment method also represents a strength, as
in contrast to many early studies of e-cigarettes that
recruited from e-cigarette interest groups (e.g. [33,40]),
recruitment was not from self-selected populations with
decidedly positive attitudes towards the devices. Thus, the
association between their use and changes in smoking behaviour found in this study is expected to be more widely
generalizable. The present survey has overcome another
limitation of the very small number of previous longitudinal studies by separating regular and occasional use. More
frequent use showed an effect on smoking behaviour
where occasional use did not, and the effect of e-cigarettes
on reduction in tobacco consumption disappeared when
not differentiating frequency of use, suggesting that previous analyses may have overlooked effects. The current
study may have missed important factors associated with
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quit attempts, cessation or reduction; for example, the
use of other aids to stop smoking or mental health status
of respondents. However, by adjusting for a range of important characteristics such as age, gender and dependence, it
takes into account more potential confounders than previous longitudinal studies [15,40].

CONCLUSIONS
Daily use of e-cigarette use while smoking at one time-point
is associated with subsequent increases in rates of
attempting to quit smoking and reducing smoking, but not
with increased smoking cessation. These effects persisted
after adjusting for a range of socio-demographic characteristics, dependence and other nicotine use. Non-daily use of
e-cigarettes while smoking is not associated with quit
attempts, cessation or reduced smoking. These ﬁndings
illustrate the importance of differentiating ever use or very
occasional use from regular use in assessing the effects of
e-cigarette use on smoking behaviour, a differentiation that
has frequently been overlooked in previous research.
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referred to as a “dry puff.” It has been described
in detail in the literature.2,3 The consumer can
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e-cigarette users from exposing themselves to excessive formaldehyde from overheating of the coil.
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To the Editor: The letter by Jensen and colleagues discusses the concentration of formaldehyde-releasing agents that are present in e-cigarette aerosols in relation to applied voltage. The
heat required to generate the e-cigarette aerosol
is provided by applying a voltage to a resistive
element. Importantly, the magnitude of temperature increase is related to the total power dissipated in the element, a product of both the applied voltage and element resistance.
The authors reported that 3.3 V did not produce detectable levels of formaldehyde-releasing
agents. A brief review of the websites of several
e-cigarette manufacturers reveals variable-voltage devices with element resistances ranging
from 0.5 to 6.5 Ω. Critically, applying 3.3 V to a
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0.5-Ω element would produce 21.8 W of dissipated power, whereas the same voltage applied
to a 3.0-Ω element would produce just 3.6 W. The
surface area of the element and differences in
conductive heat loss further complicate the issue.
We should therefore caution readers against assuming that 3.3 V is “more safe” and that higher
voltages are “less safe.”
Richard H. Thomson, Ph.D.
Monash Alfred Psychiatry Research Centre

Melbourne, VIC, Australia
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To the Editor: Lighting a cigarette causes the
combustion of chemicals that naturally exist in
tobacco, resulting in a concoction of more than
4000 chemicals in each cigarette puff.1,2 At least
72 are known carcinogens.3 Cigarette smoke contains cocarcinogens and tumor promoters. It also
activates epidermal growth factor receptor and
cyclooxygenase-2. All these factors are important
in carcinogenesis, because they lead to cell proliferation.2 Other carcinogens in cigarette smoke,
such as alkylated polycyclic aromatic hydrocarbons, oxidants, free radicals, and ethylating
agents, have yet to be evaluated.2,3
The overall uptake of carcinogens (established
by the number of toxicant and carcinogen metabolites in the urine) is higher in smokers than
in nonsmokers and e-cigarette users.2,4 Is formaldehyde (whose vaporized carcinogenic effect is
still not known, as pointed out in the letter by
Jensen et al.) safer in the context of short-term
usage? Is the risk it poses less than the cumulative risk of cigarette constituents? If low-voltage,
0%-nicotine e-cigarettes are used during the
weaning from cigarettes, can the benefits outweigh the risk of the presence of formaldehyde?
Sandeep K. Sodhi, M.B., B.S.
Dayanand Medical College and Hospital

Ludhiana, India

Amardeep Khanna, M.B., B.S.
Nottingham University Hospitals NHS Trust

Nottingham, United Kingdom
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The Authors Reply: Nitzkin et al. state that
high levels of formaldehyde are found only under
electronic nicotine-delivery system (ENDS) conditions that will not generally be selected by the
users of these devices, making our results of
limited importance. However, for the broad range
of products and practices used in “vaping,”1 there
is a lack of objective data with which to judge
whether these devices are being used as safely as
possible. In addition, it is well known that although inhaling cigar smoke is unpleasant for
some, many cigar smokers do inhale.2 Furthermore, chemical principles indicate that formaldehyde production on the heating of ENDS fluids
is not a “yes or no” proposition. Rather, formation of formaldehyde, formaldehyde hemiacetals,
and other possible toxicants will be dictated by a
continuum of conditions. Thus, it seems plausible
that toxicant formation can occur without a particularly bad taste, especially given the known
taste-masking effects3 of high levels of flavor
chemicals in many vaping liquids.4 Beyond this,
we are finding that even some units without any
user controls can produce considerable levels of
formaldehyde hemiacetals.
We agree with Thomson and Lewis that more
than voltage is important: coil resistance is of
fundamental significance in determining the
power delivered and the temperature achieved.
Other important factors include device geometry, liquid flow in the wick, catalytic actions, and
airflow.
In response to Sodhi and Khanna: it is true
that cigarettes are known to contain many toxicants at relatively higher concentrations than
ENDS. What is unknown are the overall toxicologic effects of ENDS. It will probably take at
least a decade for the public health consequences
of long-term vaping to be even partially under-
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stood; indeed, the full consequences of smoking
cigarettes continue to be learned.5 In the meantime, a reasonable approach is to quantify individual toxicants and the conditions that generate
them and to evaluate possible outcomes.
From a public health perspective, we think
the questions are, “What is the full toxicologic
terrain of the vaping process?” and “Can ENDS
be better designed to be safer?”
James F. Pankow, Ph.D.
Robert M. Strongin, Ph.D.
David H. Peyton, Ph.D.
Portland State University

Portland, OR
peytond@pdx.edu
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Sodium Zirconium Cyclosilicate for Urgent Therapy
of Severe Hyperkalemia
To the Editor: Severe hyperkalemia (serum
potassium level, ≥6 mmol per liter) can cause
lethal cardiac arrhythmias and represents a medical emergency. Existing therapies do not remove
excess potassium (intravenous calcium, bicarbonate, insulin, and dextrose and inhaled
β-adrenergic agonists), have uncertain short-term
efficacy and poor safety profiles (exchange resins),
or are invasive and costly (emergency hemodialysis).
We recently reported the results of two phase 3,
randomized trials involving more than 1000 patients that indicated that sodium zirconium cyclosilicate (ZS-9) was effective in lowering the serum potassium level in a broad cross section of
patients with hyperkalemia.1,2 In the total cohort
of the combined studies, 45 patients had a baseline serum potassium level of at least 6.0 mmol
per liter (range, 6.1 to 7.2) and received a 10-g
dose of ZS-9. This letter reports the short-term
changes in the serum potassium level within the
first 4 hours after the initial 10-g dose of ZS-9
in this subgroup of patients with severe hyperkalemia.
The change from baseline in the serum potassium level was assessed with the use of a paired
t-test. Kaplan–Meier life tables were used to estimate the time to a serum potassium level that
was less than 6.0 mmol per liter and the time to
a level that was 5.5 mmol per liter or less. The

n engl j med 372;16

study had more than 90% power to detect a reduction of 0.4 mmol per liter in the serum potassium level according to a two-sided hypothesis
test that accounted for multiple end points.
Two data points were missing for one patient
(at 2 hours and 4 hours).
The mean serum potassium level at baseline
was 6.3 mmol per liter (95% confidence interval [CI], 6.2 to 6.4). After one 10-g dose of ZS-9,
the mean serum potassium level declined by
0.4 mmol per liter (95% CI, 0.2 to 0.5) at 1 hour,
by 0.6 mmol per liter (95% CI, 0.4 to 0.8) at
2 hours, and by 0.7 mmol per liter (95% CI, 0.6
to 0.9) at 4 hours (P<0.001 for the comparison of
each time point with baseline) (Fig. S1 in the
Supplementary Appendix, available with the full
text of this letter at NEJM.org). The median time
to a serum potassium level that was less than
6.0 mmol per liter was 1.07 hours, and the median time to a level that was 5.5 mmol per liter
or less was 4.00 hours. By 4 hours, 80% of the
patients had a serum potassium level that was
less than 6.0 mmol per liter, and 52% had a
level that was 5.5 mmol per liter or less. There
were no serious adverse events or cases of hypokalemia (serum potassium level, <3.5 mmol per
liter) during the initial 48 hours of treatment
with ZS-9.
In conclusion, in patients with severe hyperkalemia at baseline, treatment with a single 10-g
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Abstract
Electronic cigarettes (ECs) are nicotine delivery devices that are proposed as tobacco harm reduction products to smokers.
Nicotine delivery from ECs is potentially important in their efficacy as smoking substitutes. Herein, nicotine delivery from using a
newgeneration EC device (variablewattage, set at 9 W) was evaluated, comparing experienced (vapers) with naïve users
(smokers). Twentyfour vapers and 23 smokers participated to the study. They were asked to obtain 10 puffs in 5 minutes and
then use the EC ad lib for 60 more minutes (total duration of use: 65 minutes). An 18 mg/mL nicotinecontaining liquid was used.
Blood samples were obtained at baseline, 5minutes and every 15 minutes thereafter, while number of puffs and average puff
duration were recorded. Although at baseline both groups had similar plasma nicotine levels, smokers consistently exhibited lower
levels at all timeperiods; at 5minutes the levels were lower by 46%, while during the subsequent period they were lower by 43%
(at 65minutes) to 54% (at 20minutes). Both groups took similar number of puffs, but smokers had average puff duration of 2.3 s
compared to 3.5 s in vapers. Even in vapers, plasma nicotine levels at 5 minutes were lower than those observed after smoking 1
tobacco cigarette.
Subject terms: Risk factors

Public health

Introduction
Electronic cigarettes (ECs) have been introduced to the market in recent years as an alternative to smoking and part of tobacco
harm reduction. Awareness and use of these products is growing exponentially1. Their popularity could be attributed to the fact
that they deal both with the chemical, through nicotine delivery, and the psychobehavioral part of addiction to smoking2. However,
the potential of ECs to deliver nicotine to the user has not been adequately assessed. Initial studies showed minimal nicotine
absorption; however, the researchers recruited smokers with no experience with EC use, while the devices used are currently
considered as outdated3, 4. Studies recruiting experienced users (commonly called “vapers”) showed that substantial amounts of
nicotine can be absorbed5, 6. Nicotine intake may also be influenced by the type of EC device used, with a recent study showing
that newgeneration devices, providing high power to the atomizer for aerosol production, can deliver nicotine faster and more
efficiently7.
It has been shown that there is a substantial difference in vaping topography patterns between experienced and naïve EC users8,
9. Smokers are used to inhaling from a cigarette that is already burning, while EC use is associated with aerosol production only at

the time of activation. This can cause a substantial delay between activation and production of sufficient amount of vapor;
experienced users compensate this by activating ECs for longer time, taking longer puffs8. Moreover, while smokers can draw
“harder puffs” (i.e. can elevate the puff volume which will accelerate the burning process and produce more smoke without
increasing the puff duration), such a pattern has no effect on aerosol production from ECs. Therefore, it is expected that different
use patterns will result in different nicotine pharmacokinetics. The purpose of this study was to evaluate the nicotine delivery
potential of a newgeneration EC devices in a group of smokers with no previous experience in EC use compared to a group of
experienced vapers, and to examine the association between nicotine absorption and puffing topography.
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Methods
Study participants
Experienced vapers and smokers without any previous experience with EC use were recruited in this study. To participate, vapers
had to be former daily smokers who had quit smoking and were using ECs daily for at least 1 month; smokers had to be smoking
daily for at least 5 years and should have never used an EC before. Other inclusion criteria for both groups were: (1) age 18 to 60
years; (2) being clinically healthy, with no history of cardiovascular and lung disease or hematological problems; (3) able to remain
abstinent from EC use and smoking for at least 8 hours; and (4) willing to provide blood samples. Exclusion criteria were: (1)
Fainting or feeling faint when providing blood samples; (2) pregnancy; and (3) unwillingness to provide written informed consent.
The study was performed in accordance with the Declaration of Helsinki ethical principles for medical research involving human
subjects. The protocol was approved by the ethics committee of Onassis Cardiac Surgery Center, and written informed consent
was provided and signed by all subjects before participating to the study. No financial or other compensation was provided to the
participants.
Materials and clinical procedure
An advanced, newgeneration EC device was used in this study (Fig. 1). The device (EVIC, Joyetech, Shenzhen, China) consists
of a highcapacity rechargeable lithium battery (2600 mAh) with an internal electronic circuit which includes a current stabilizer and
allows the user to manually adjust the power (W) applied to the atomizer. The energy delivery to the atomizer was set at 9 W. The
battery was fully charged before use. A newgeneration atomizer (EVOD, KangerTech, Shenzhen, China) was used and was filled
with approximately 2 ml of liquid. An 18 mg/ml nicotinecontaining liquid was used (Max Blend, Flavourart SRL, Oleggio, Italy). The
liquid was analyzed for nicotine concentration and the presence of contaminants, with the results shown in Table 1. Smokers were
instructed that the activation button needs to be continuously pressed during the puff. No other instructions or advice on the use
patterns of the EC were given.
Figure 1: Protocol and materials (electronic cigarette device and atomizer) used in the study.

Table 1: Analysis of the electronic cigarette liquid used in the study.
Participants visited the laboratory after abstaining from EC use and smoking, caffeine, alcohol and food intake for at least 8 hours.
235
http://www.nature.com/srep/2015/150617/srep11269/full/srep11269.html

2/8

18/6/2015

Nicotine absorption from electronic cigarette use: comparison between experienced consumers (vapers) and naïve users (smokers) : Scientific Re…

The Fagerström Test for Cigarette Dependence (FTCD)10 and the Cigarette Dependence Scale (CDS)11 were provided to all
participants in order to assess current (for smokers) and past (for vapers) smoking dependence. Additionally, the two
questionnaires were modified in order to assess EC use dependence in vapers, as described previously7. In brief, the questions
related to tobacco cigarette consumption were substituted with EC liquid consumption, based on the results of a large survey of
19,441 vapers. The consumption was classified according to percentiles (quartiles for FTCD and quintiles for CDS). The results of
the two tests after excluding the question on cigarette and EC consumption were also reported (as FTCDmodified and CDS
modified, Table 1).
A venous catheter was introduced in an antecubital vein and 8 ml of venous blood was collected in lithiumheparinized vacutainers
to measure baseline plasma nicotine levels. Participants were asked to take 10 puffs in 5 minutes, simulating tobacco cigarette
use12. Subsequently, they were asked to use the ECs ad lib for an additional period of 60 minutes (total duration of use: 65
minutes). Venous blood samples were obtained after the 5minute period and every 15 minutes during the subsequent 60minute
period.
The blood samples were stored in ice and were centrifuged within 1 hour. Plasma was separated and stored at −70 °C until
analyzed. Measurements of nicotine levels were performed in a specialized laboratory by Gas Chromatography with an NPD80
Specific Detector. The lowest limit of quantification (LOQ) for this method was 0.5 ng/ml. For samples with nicotine levels below
the LOQ, a value of LOQ/2 was assigned for statistical analysis.
Puffing topography assessment
A characteristic of the EC device used in the current study is the ability to (a) record the time of activation of each puff and (b)
store the puff number, duration and time of each puff in internal memory. Subsequently, the data were downloaded with
specialized software (provided by the manufacturer of the device) and stored in Excel tables. The number of puffs and average
puff duration was calculated from these data. The accuracy of the recorded data was validated in a pilot study, in which 5 vapers
were asked to use the device for 30 puffs. The puff number was manually counted and compared with the recorded number of
puffs. Additionally, the accuracy of puff duration recording was validated by videorecording 5 puffs per participant and comparing
the durations between videorecording and device record.
Statistical analysis
The distribution of data was assessed by the KolmogorovSmirnov test. Categorical variables were expressed as number
(percentage) while continuous variables as mean (SEM). The baseline characteristics were compared between groups by using
χ2 test and student’s ttest. To compare nicotine levels, repeated measures analysis of variance (ANOVA) was used, with 6 timing
levels as withinsubject variable and two groups (smokers vs. vapers) as betweensubject factor. To compare puffing patterns
(number and duration of puffs), student’s ttest was used. The association between the elevation in nicotine levels from baseline to
65minute timing, puffing patterns and smoking history was assessed by using Pearson correlation coefficient. A multivariate
linear regression analysis was performed, to assess which factors were associated with a higher elevation in plasma nicotine
levels. Change in plasma nicotine levels from baseline to 65 minutes was the independent variable and age, gender, smoking
duration and consumption, FTCD and puff duration were introduced to the analysis as covariates. A twotailed P value of ≤0.05
was considered statistically significant. All analyses were performed with commercially available statistical software (SPSS v.18,
Chicago, Illinois, USA).

Results
Fifty subjects participated to the study. Three of them were excluded from the analysis (2 smokers and 1 vaper) because of
inability to obtain blood samples at all timing points. The baseline characteristics of the participants are shown in Table 2. Smokers
reported less cigarette consumption compared to vapers. According to the CDS, past smoking dependence was higher in vapers
compared to current dependence in smokers; no difference was observed in the FTCD. Additionally, vapers reported lower
dependence to EC use compared to their past dependence on smoking.
Table 2: Baseline characteristics of study participants.
Plasma nicotine levels
The results of plasma nicotine level measurements are shown in Fig. 2. A significant difference was observed between different
time points (F = 115.1, P < 0.001) and a significant time x group interaction (F = 11.3, P < 0.001) was observed from repeated
measures ANOVA. No difference in plasma nicotine levels was observed at baseline between vapers and smokers. At 5 minutes,
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plasma nicotine levels rose from 2.1 ± 0.3 ng/mL to 7.9 ± 0.9 ng/mL in vapers (P < 0.001 compared to baseline) and from 1.6 ± 0.3
ng/mL to 4.3 ± 0.7 ng/mL in smokers (P < 0.001 compared to baseline). At 65 minutes, the levels reached to 24.1 ± 2.0 ng/mL in
vapers and to 13.8 ± 1.6 ng/mL in smokers. Large interindividual differences were observed; plasma nicotine levels at 5 minutes
ranged from 1.5 ng/mL to 21.8 ng/mL in vapers and from 1.3 ng/mL to 15.2 ng/mL in smokers. Plasma nicotine levels at 65
minutes ranged from and 10.1 ng/mL to 48.1 ng/mL in vapers and from 3.3 ng/mL to 31.4 ng/mL in smokers. At all timepoints
besides baseline, the difference in plasma nicotine levels between the two groups was statistically significant (P = 0.002 at 5 min,
P < 0.001 at all other timepoints), with vapers consistently having higher plasma nicotine levels.
Figure 2: Plasma nicotine levels in experienced (vapers) and naïve users (smokers).

No statistically significant difference was observed at baseline. After initiation of electronic cigarette use, there was a statistically
significant difference between groups at all timepoints (P = 0.020 at 5 minutes, P < 0.001 at all other time points).

Puffing patterns and predictors of plasma nicotine levels
The average number of puffs and puff duration in the two study groups are displayed in Fig. 3. Both groups took similar number of
puffs within the 65minute period. However, puff duration was 3.5 ± 0.2 s in vapers, ranging from 1.8 s to 6.2 s and 2.3 ± 0.2 s in
smokers, ranging from 0.9 s to 4.3 s (P < 0.001).
Figure 3: Average puff number and duration of the two groups.

237
http://www.nature.com/srep/2015/150617/srep11269/full/srep11269.html

4/8

18/6/2015

Nicotine absorption from electronic cigarette use: comparison between experienced consumers (vapers) and naïve users (smokers) : Scientific Re…

No difference was observed in puff number between groups, however, vapers took longer puffs (3.5 ± 0.2 s) compared to smokers (2.3 ± 0.2
s).

A weak but significant correlation was observed between the change in plasma nicotine levels from baseline to 65 minutes and
puff duration (r = 0.37, P = 0.01). Significant correlations were also observed between changes in plasma nicotine levels from
baseline to 65 minutes and cigarettes smoked per day (r = 0.41, P = 0.005), FTCD (r = 0.41, P = 0.004) and CDS (r = 0.36, P =
0.013). Puff duration was the only factor which correlated with changes in plasma nicotine levels from baseline to 5 min (r = 0.31,
P = 0.036). In a multivariate linear regression analysis, only puff duration (β = 0.37, P = 0.008) and cigarette consumption (β = 0.38,
P = 0.005) were significantly associated with the change in plasma nicotine levels from baseline to 65 minutes.

Discussion
This is the first study to directly compare nicotine delivery from EC use between experienced and naïve EC users. A new
generation device was used, which has been previously shown to deliver nicotine more effectively compared to firstgeneration
(cigarettelike) devices7. The study clearly showed that both groups obtain nicotine from EC use, however, faster absorption rate
and higher plasma nicotine levels were observed in experienced compared to naïve users. It seems that this is partly explained by
differences in puffing patterns between the two groups; in particular, smokers took shorter puffs compared to vapers, and puff
duration was independently associated with the elevation of plasma nicotine levels after 65 minutes of use.
New generation EC devices are predominantly used by dedicated users who, in most cases, are heavy exsmokers2. The
hypothesis that such devices deliver nicotine more efficiently compared to firstgeneration devices was confirmed in a recent
clinical study which found higher plasma nicotine levels in experienced users when using a newgeneration device compared to a
“cigarettelike” product7. Subsequently, a laboratory study confirmed that elevating power levels leads to increased aerosol yield
and nicotine delivery from the liquid to the aerosol13. Herein it was shown that naïve users are unable to obtain similar levels of
nicotine compared to experienced users when using advanced devices. This was partly explained by differences in puff duration
between the two groups. Smokers were using the EC in a similar puffing pattern as tobacco cigarettes, taking shorter puffs
compared to experienced users. Similar observations were reported in a previous study of EC use topography8. In that study,
vapers took 4.2 sec puffs, compared to 2.4 sec puffs observed in naïve users. In the present study vapers took somewhat shorter
puffs, which can be explained by the higher EC power used in this study. However, considering the weak correlation between
changes in plasma nicotine levels and puff duration, it seems that additional factors contribute to nicotine absorption. Such factors
could be depth of inhalation and time of keeping the vapor inhaled.
Smoking is a difficult addiction to break. Tobacco cigarettes deliver nicotine very effectively, mostly in terms of speed of
absorption14. Speed of delivery, as well as other substances in smoke which potentiate the addictive properties of nicotine15,
contribute significantly to the dependence potential of tobacco cigarettes. It is reasonable to assume that alternative products
would be more successful in substituting smoking if they could replicate the nicotine delivery potential of tobacco cigarettes.
Randomized controlled studies evaluating the efficacy of ECs in substituting smoking have shown modest results16, 17. One of the
main reasons for this was assumed to be the low potential of the devices used in those studies to deliver nicotine to the user.
Despite the fact that newgeneration devices are more efficient, they still lag behind in speed of nicotine delivery compared to
smoking, which typically raises plasma nicotine levels to 15 ng/mL or more within 5 minutes14. In naïve users, the lower potential
of ECs to deliver nicotine is more prominent. A recent study showed enhanced nicotine intake after using firstgeneration EC
device for 4 weeks5. By assessing patterns of use, our study confirms previous observations that there is a learning curve in the
use of ECs, even when newgeneration devices are used; experienced users use ECs more intensively compared to novice
users8, 17. Since less than 20% of smokers who try ECs progress to using them daily18, 19, our results indicate that smokers need
to be properly informed about the difference in characteristics of EC use compared to tobacco cigarettes in order to avoid any
initial disappointment which would discourage further use and compromise successful smoking substitution or lead to dual use of
tobacco cigarettes and ECs.
Some limitations apply to this study. Vapers used different equipment and liquid from what they were regularly using. It is possible
that, by being more familiar, vapers would get higher plasma nicotine levels when using their own equipment. Moreover, we did
not provide participants with a choice of different flavours, thus it is possible that some of them underused the EC because they
did not like the taste of the liquid used in the study. All blood samples were obtained immediately after use, without any period of
abstinence; therefore, we were unable to determine whether there is any delayed nicotine absorption, which would indicate
absorption through the oral mucosa. However, a study evaluating first generation ECs showed no delayed absorption5; most
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likely, the same applies to use of newergeneration devices. Only puff number and duration was measured to assess patterns of
use. In smoking, puff volume is also important in terms of nicotine delivery. However, Talih et al. found no effect of puff volume on
nicotine delivery to the aerosol of ECs 13. The potential of ECs to deliver nicotine within 5 minutes may have been underestimated
due to the fact that participants were informed that they could vape ad lib for 65 minutes overall during the experimental session. If
the protocol dictated EC use for 5 minutes only, with a subsequent abstinence period, it is possible that participants would have
used the devices more intensively since they would have little time to satisfy their nicotine need, resulting in higher plasma nicotine
levels. Moreover, they were not allowed to take more than 10 puffs during that period; ad lib use could have resulted to higher
number of puffs taken during the 5 minute period, which could influence plasma nicotine levels. An 18 mg/mL nicotine containing
solution was used in this study. Although it is possible to obtain and use liquid with higher levels of nicotine in the US, the
European Union Tobacco Product Directive dictates a maximum limit of 20 mg/mL nicotine concentration in EC liquids sold within
the European Union. This will be implemented from 2016 and is applicable to all products besides those which will obtain
medicinal license; currently, no EC product has got medicinal license, due to the longlasting and very expensive process. Our
study indicates that this limit may be inadequate to fully satisfy the needs of smokers in terms of nicotine intake. Previous studies
have shown that a substantial proportion of smokers need to use high nicotinecontaining liquids in order to quit smoking2.
However, the evolution of new products might result in better nicotine delivery from the liquid to the aerosol and faster nicotine
absorption in the future, without the need to use higher nicotine concentration liquids. Although this could make ECs more
addictive, it raises an important ethical issue of whether a product, which is probably beneficial for a part of the population
(smokers), should be restricted (which could result in reduced efficacy as a smoking substitute) because some other parts of the
population (nonsmokers) decide to voluntarily adopt its use and perhaps becoming addicted to it20. Any regulation should be
based on the assessment of the balance between any harm from use by nontargeted (nonsmokers) versus the potential benefits
from use by targeted population groups (smokers). More population studies are needed to assess this aspect, however, it is
important to properly educate the society that ECs should be used as smoking substitutes and not as a new healthy habit for
anyone to adopt. Finally, the equipment used in this study, although considered newgeneration, is already outdated. EC
technology is progressing at a fast pace, and research is sometimes unable to follow this progress and assess the efficacy of such
devices promptly. The battery device we used has been now substituted with a newer version generating more power, while
newergeneration atomizers can withstand higher power levels and puff durations without resulting in the unpleasant taste
associated with the drypuff phenomenon8. This can lead to higher production of vapor and, thus, higher nicotine content in the
aerosol of each puff.
In conclusion, newgeneration ECs can effectively deliver nicotine, but at a slower rate and at lower levels in naïve compared to
experienced users. Users should be properly informed at the initiation of EC use that nicotine intake will likely increase as they
learn and adjust their usepatterns. Faster nicotine delivery is expected to increase the appeal of ECs to smokers and could make
them more effective as smoking cessation tools, at the cost of potentially increasing their dependence potential.
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ORIGINAL ARTICLE

Nicotine and toxicant yield ratings of electronic cigarette
brands in New Zealand
Murray Laugesen
Abstract
Aims To analyse electronic cigarette (EC) brands available in New Zealand for nicotine and toxicant yield
ratings.
Method Fourteen EC brands were analysed before and after nicotine exhaustion for nicotine and major
toxicants. Concentration of nicotine and aldehydes in vapour was measured and compared with the nicotine
and aldehydes in the smoke of a Marlboro cigarette.
Results ECs labelled as high strength (16–18+ mg nicotine) contained 5–46 mg nicotine. Nicotine EC brands
yielded 19–93 mcg nicotine per puff compared to 147 mcg per puff for Marlboro cigarettes, and emitted 200
times less toxic aldehydes (acetaldehyde, formaldehyde and acrolein) than Marlboro cigarette smoke.
Compared with the first generation EC, study ECs emitted 73% less aldehydes. Diethylene and monoethylene
glycol were not detected in vapour.
Conclusion ECs available in New Zealand in 2013 exposed users to higher levels of nicotine than in older
brands but lower than cigarettes, and to far lower levels of toxicants than cigarettes and earlier ECs, indicating
potential as safer substitutes for tobacco.

Electronic cigarettes (ECs) are battery-powered devices that generate an aerosol of propylene glycol
and/or glycerol, usually with nicotine and flavours, from a cartridge or reservoir of solution (‘eliquid’), for inhalation (vaping). Unlike cigarettes, ECs do not combust tobacco—no smoke is
involved.
Most ECs are cigarette look-alikes (‘cigalikes’), some are disposables (lacking re-chargeability), and
some are ‘second-generation’ models containing a larger tank that permits the user to refill with eliquid, and a larger battery, with ability to alter power or voltage.
The original EC from which all subsequent ECs have evolved was invented in 2003 by a North
Chinese pharmacist, Hon Lik, and developed into a marketable product by the Beijing-based company,
Ruyan. Early research on this product conducted by the University of Auckland found that among
smokers without prior EC use, the Ruyan EC produced reductions in cigarette craving and low levels
of nicotine delivery into the bloodstream, comparable with the pharmaceutical nicotine inhaler.1
Several laboratory studies of early ECs found toxic aldehydes, at levels far lower than in cigarette
smole.2,3
In 2013, Bullen et al published a randomised controlled trial (RCT) comparing the cessation efficacy
of Elusion brand EC popular in New Zealand (NZ) with nicotine and zero-nicotine cartridges, versus
nicotine patches. This study suggested the EC at 6 months after quitting was at least as effective for
sustained cessation as patches.4 To date, one other cessation RCT has confirmed this result.5 However,
both trials were underpowered.
A recent Cochrane review included a meta-analysis of these studies, and concluded that the evidence
for a cessation benefit compared with nicotine replacement therapy (NRT) was not sufficiently strong
to change current regulations. ECs with nicotine, however, were more effective for cessation than ECs
without nicotine.6
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ECs have been available for sale in NZ since 2007 and have grown in popularity since, despite a
regulatory regimen that treats nicotine as a medicine. Under the Medicines Act individuals may
import ECs and e-liquid with nicotine for personal use only. If the EC or e-liquid contains nicotine or
if therapeutic (i.e. cessation) claims are made then they cannot be sold. Nevertheless, ECs are widely
available, although few retailers openly sell ECs. E-liquid with nicotine is thus generally purchased
online from a range of overseas sources.
Remarkably, very little is known about the chemical composition of ECs available in NZ. In this
paper I present findings from an analysis of 14 leading EC brands available in NZ in 2013.

Method
Selection of products—We selected 14 ECs based on probable origin—8 popular brands sold by importers
direct from China, and 6 from the UK and USA based on popular brands promoted in e-cigarette forums. Nine
were cigarette lookalikes with refill capacity, 3 were disposables (K, L, M in Table 1) which cannot be refilled,
and two contained cartomisers (mouthpiece and nicotine reservoir) with a larger tank and battery (such as A and
C in Table 1). “Mods” (modified by individual users) were not included.
We purchased products via the Internet from the distributors in 2013. Sales data for individual brands was not
known due to the illegality of sales. All ECs were labelled as having high nicotine content (16–18 mg or higher)
except for one with 11 mg and one with zero nicotine. Only tobacco flavour variants were tested. Brands were
excluded if they lacked manufacturer information, if they failed to generate 150 puffs, or were expensive with
no future access to refills.
Comparators—We compared the results from 2013 models of the products with those of the Ruyan classic V8
EC, tested in 2008 by Health New Zealand Ltd,3 and with those from testing in 2005 of the Marlboro king size
filter cigarette, a globally known brand, by Labstat under Health Canada Intensive mode (one 55 mL puff every
30 seconds.7) To compare EC vapour with volume of puff from cigarettes we set mean daily cigarette
consumption at 12 per day based on findings from a New Zealand study of manufactured cigarettes. 8 We
derived puffing parameters from Polish research 9 but set puff duration longer at 3 seconds (not 1.8 seconds) to
ensure ECs with heating coils slower to heat were included.
Selection of toxicants in vapour—Toxicants tested in the vapour were the volatile aldehydes: formaldehyde,
acetaldehyde and acrolein; and the glycols (diethylene glycol [DEG] and monoethylene glycol [MEG]). We did
not test tobacco-specific nitrosamines, as Goniewicz and other researchers who did so found nitrosamines NNN
and NNK present in only trace quantities in 12 EC tested, 9 similar to findings for nicotine gum and patches. We
did not test for particulates as these have been found not to include the carcinogenic particulates found in diesel,
cigarette or coal exhaust; nor for diacetyl.
Procedures—Labstat International ULC, Ontario, Canada, tested 10 of the EC brands for toxic aldehydes and
glycols. The puffing parameters were derived from methods developed with Health Canada: 70 mL puff volume,
inter-puff interval 10 seconds, puff duration 3 seconds, modified slightly from the Canadian Tobacco Reporting
Regulations.10 Test ECs were vaped on a linear smoking machine. For nicotine and humectants, 60 puffs per
brand were collected, and for testing of carbonyls, 150 puffs per brand were collected. Each EC was vaped in
series of 15 puffs.
The first series of puffs, a priming series intended to ‘stabilise’ the EC deliveries, were vaped onto a pad that
was subsequently discarded. After 5 minutes, the second series of 15 puffs was initiated, collecting the solids on
a pre-weighed and conditioned pad, then repeated until a total of 60–150 puffs were collected on to the pad.
Toxic aldehydes in vapour were analysed by passing the vapour through two impingers containing acidified 2,4dinitrophenylhydrazine in acetonitrile. Impinger contents were filtered and diluted with trizma base in aqueous
acetonitrile.
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Table 1. Brands of e-cigarettes available in New Zealand in 2013–2014
Brand and identifier

A
B
C
D
E
F
G
H
I
J
K
L
M
N

Elusion Ego
Republic/
Citizen
Innokin SVD
& Iclear 30
Liberro Realis
Easy Puff
Blu
Mirage
Goldstar
Greensmoke
Elusion
Elusion Zero
Nicotine
Vype
Republic/
Citizen
Elusion
KiwiCig
Average

Nicotine
concentration
by label
mg/mL

Nicotine
container

Factory nicotine
concentration
mg/mL
as % fraction of
label

Nicotine
concentration
Unused
mg/cartomisers

Nicotine
concentration
Used
mg/cartomiser
(CHL)

Number of
70 mL puffs

Nicotine per
70 mL puff
mcg
CHL or
Labstat

22.1
N

Nicotine
concentration
exhausted
mg/cartomiser
exhausted
(CHL)
6.5
N

16
18

RC
C

17.85 (116)
13.95 (78)

15.6
N

194
252

80
20

16

RC

15.2 (95)

45.6

32.1

13.5

145

93

18
18
14.5
18

CB
C
C
C

16.3 (91)
14.7 (82)
13.2 (91)
20.8 (116)

5
12.7
7.0
26.7

1.3
8.3
3.5
12.7

3.7
4.4
3.5
14.0

203
225
194
307

18
20
18
46

18
16
0

C
C
C

17.2 (96)
11.5 (72)
0

16.9
8.6
0

8.2
2.3
0a

8.7
6.3
0a

153
194
194

57
32
0

18.6
18

D
D

21.4 (115)
12.2 (68)

13.7
N

10.3
N

3.4
N

100
86

34
N

11
23

D
C

9.0 (82)
27.4(119)
16.8 (94)

9.0
22.5
18.1

4.5
8.8
9.4

4.5
13.7
8.7

266
270
199

17
51
42.6

N= Not obtained. For average data we counted EC cartomisers containing 14 mg or more of nicotine. Brands B and L were removed from the NZ market in 2013. C= cig- look alike,
rechargeable from a new battery. CB= cartomiser rechargeable from bottle. D= disposable, (not rechargeable). RC = Refillable clearomiser while on battery. Innokin was sold using the
same high strength liquid as used in Elusion Ego.

NZMJ 27 March 2015, Vol 128 No 1411; ISSN 1175-8716
Subscribe to the NZMJ: http://www.nzma.org.nz/journal/subscribe

Page 3
© NZMA

244

NEW ZEALAND MEDICAL JOURNAL
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2015/vol-128-no-1411/xxxx

High-performance liquid chromatography with ultraviolet detection (365 nm) was then used to achieve
separation using a reverse phase C18 column (250 × 4 mm, 100, RP 18e) with a mobile phase gradient
consisting of water, acetonitrile, tetrahydrofuran and isopropyl alcohol. To measure nicotine and its alkaloids in
liquid, an entire EC cartomiser was transferred to a 15 mL glass culture tube, 10 mL of alkaloids extraction fluid
added, the tube capped, then after 3 hours in a ultrasonic bath shaken by wrist action of 0.5 hours, analysis of the
extract by gas chromatography with a thermionic specific detector equivalent to a nitrogen-phosphorus detector
was undertaken.
Separation was achieved using a fused silica coated column with base deactivated polyethylene glycol (PEG)
stationary phase 30 m × 0.25 mm × 0.25 micrometres. At Health New Zealand Ltd total vapour volumes were
estimated by suctioning standard puffs of 70 mL from the ECs, using fully re-charged batteries, syringe and
leak-free three-way tap until no more visible mist was obtained. Canterbury Health Laboratories, Christchurch,
New Zealand measured the nicotine content in each EC before and after exhaustion of the nicotine by suction.
In cartomiser ECs, nicotine content was determined by dismantling the cartomisers and dissolving the nicotine
in ethanol. Nicotine delivery per cartomiser was calculated as the product of nicotine per puff and the number of
standard puffs.

Results
In Table 1 considering those labelled 14 mg or more, the mean nicotine value was 18.1 mg (range 5
mg–46 mg) per cartomiser, and after an average 199 (range 100–307) puffs per cartomiser a mean 8.7
mg (range 3 mg–16 mg) was available to be used by the vaper before exhaustion. Nicotine ECs had a
nicotine mean value of 45 mcg per puff (range 18 mcg–93 mcg per puff). Puff volumes were highest
for clearomisers and lowest for cigalike brands. Nicotine content per puff of Elusion Ego (80 mcg per
puff) and Innokin (93 mcg per puff) was about one-half to two-thirds that of the 147 mcg of nicotine
per puff from a Marlboro cigarette.
Table 2. Aldehyde yields from nicotine ECs in 2013, compared with Ruyan and Marlboro yields in
previous years
Laboratory: Labstat
Canada
E-cigarette brand
name
H
E
I
A
B
L
F
G
D

Greensmoke
Easy Puff
Elusion 16 mg
Elusion Ego
Republic
Republic Liberty
disposable
Blu
Mirage Goldstar
Liberro Purity
Average 2013
Ruyan classic
Marlboro KSF

Formaldehyde, (F) Acetaldehyde (Aa), Acrolein (Acr)
As micrograms per litre
(mcg/L)
F
Aa
Acr
2.50
1.52
1.90
0.51
0.58
3.58
0.48
0.64
0.13
0.82
0.58
0.13
1.32
0.63
0.42
1.46
0.58
0.42

As percentage of Marlboro toxicants
yields
F
Aa
Acr
Mean
2.1
0.1
0.9
1.0
0.4
0.0
1.8
0.7
0.4
0.0
0.1
0.3
0.7
0.0
0.1
0.4
1.1
0.0
0.2
0.5
1.2
0.2
0.8
0.0

0.56
0.70
0.48
1.07
1.47
116

0.5
0.4
0.6
0.93
1.3
100

0.58
0.58
0.64
0.81
5.52
2282

2.39
0.13
0.13
1.06
3.77
231

0.0
0.0
0.0
0.04
0.2
100

1.2
0.1
0.1
0.43
1.6
100

0.2
0.2
0.2
0.48
1.05
100

Table 2 shows mean yields in the vapour for the toxicants formaldehyde, acetaldehyde and acrolein of
around 1 mcg per litre of liquid. Mean aldehydes in the ECs were 73% lower on average than the
same aldehydes tested in Ruyan EC vapour in 2008. A litre of Marlboro cigarette smoke in 2005
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yielded over 60 times more formaldehyde, 1500 times more acetaldehyde and over 120 times more
acrolein than the study EC brands. Propylene glycol (103 mg, range 63–149 mg per cigarette)
exceeded glycerol (41 mg, range 23–103 mg per cigarette) in seven brands tested. DEG and MEG
were below the level of detection (0.12% for DEG, 0.18% for MEG).

Discussion
Our analyses indicate that since 2008 the amount of nicotine in EC vapour has increased but is still
lower per puff than that of a Marlboro cigarette. The ASCEND trial used a 2011 Elusion 16 mg
cartomiser model,4 but by 2013 Table 1 shows eight brands had a higher nicotine content than the
2011 Elusion product. It is possible that if the ASCEND trial was repeated using current products the
results for cessation might have been more impressive. We found differences between labelled and
actual nicotine content. These highlight a lack of quality control that should be attended to through
monitoring as part of a regulatory regimen.
The level of aldehydes in EC vapour has reduced over time and is 200 times lower than for the
Marlboro cigarette. Formaldehyde concentrations for most brands were below the level at which mild
sensory irritation in humans occurs (≥ 1 ppm) and at which respiratory tract cancer risks are
considered very low.11 The level of non-nicotine alkaloids is also low, making up 0.49% of the
nicotine content of the liquid in the refills or bottles. This is similar to the findings of Etter et al in
2013.12
The levels of propylene glycol and glycerol vapour are of no great concern. Propylene glycol has been
tested long-term in rats, primates and children with no marked adverse effect;3 glycerol is non-toxic.
Importantly, no DEG was detected in any of the brands.
Diacetyl may be toxic but was not tested for. Metals were found to be under the limit found
acceptable for use12 but were not tested for. We did not test for particulates as these have been found
not to include the carcinogenic particulates found in diesel, cigarette or coal exhaust.13
ECs are being used by many New Zealanders. A recent NZ Health Promotion Authority survey
showed that 23% to 39% of respondents had used ECs (with the highest level among those who had
quit or tried to quit recently), and 8–16% had used them in the past 2 weeks.14 These data and NZ
research.1,4,13 suggest that ECs have potential to encourage smokers to switch from smoking cigarettes
to using ECs, which the current study indicates are likely to be far safer.
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Abstract: Background. Some electronic cigarette (EC) liquids of tobacco flavour contain
extracts of cured tobacco leaves produced by a process of solvent extraction and steeping.
These are commonly called Natural Extract of Tobacco (NET) liquids. The purpose of the
study was to evaluate nicotine levels and the presence of tobacco-derived toxins in tobaccoflavoured conventional and NET liquids. Methods. Twenty-one samples (10 conventional
and 11 NET liquids) were obtained from the US and Greek market. Nicotine levels were
measured and compared with labelled values. The levels of tobacco-derived chemicals
were compared with literature data on tobacco products. Results. Twelve samples had
nicotine levels within 10% of the labelled value. Inconsistency ranged from −21% to
22.1%, with no difference observed between conventional and NET liquids. Tobaccospecific nitrosamines (TSNAs) were present in all samples at ng/mL levels. Nitrates were
present almost exclusively in NET liquids. Acetaldehyde was present predominantly in
conventional liquids while formaldehyde was detected in almost all EC liquids at trace
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levels. Phenols were present in trace amounts, mostly in NET liquids. Total TSNAs and
nitrate, which are derived from the tobacco plant, were present at levels 200–300 times
lower in 1 mL of NET liquids compared to 1 gram of tobacco products. Conclusions. NET
liquids contained higher levels of phenols and nitrates, but lower levels of acetaldehyde
compared to conventional EC liquids. The lower levels of tobacco-derived toxins found in
NET liquids compared to tobacco products indicate that the extraction process used to
make these products did not transfer a significant amount of toxins to the NET. Overall, all
EC liquids contained far lower (by 2–3 orders of magnitude) levels of the tobacco-derived
toxins compared to tobacco products.
Keywords: electronic
phenols; nicotine

cigarette;

tobacco;

nitrosamines;

aldehydes;

nitrates;

1. Introduction
Electronic cigarettes (ECs) are becoming increasingly popular, with millions of users both in the US
and in Europe [1–3]. These battery-powered devices deliver nicotine, although at a slower rate
compared to tobacco cigarettes [4], and deal with the psycho-behavioural aspect of the addiction to
smoking [5,6]. Due to these unique features they have the potential to serve as a valuable tobacco harm
reduction product [7], by substituting tobacco cigarette consumption.
EC liquids consist mainly of propylene glycol, glycerol, nicotine and flavourings. Different flavour
types are available, such as tobacco, sweets, fruits, beverages and nuts. Studies have shown that users
frequently switch between flavours, while choices differ according to the duration of smoking
substitution with EC use with tobacco flavours being more popular at EC use initiation [8]. In many
cases, Generally Recognized As Safe (GRAS) flavour compounds for food are used [9], even for
tobacco flavoured liquids. In other cases, industrially-produced tobacco absolute (used in the fragrance
industry) is used, in an attempt to better simulate the tobacco flavour [10]. Additionally, there are cases
of companies which produce their own (in-house) tobacco flavours by obtaining cured tobacco leaves
from which an extract is produced, usually through solvent extraction and a steeping process [9].
These are commonly called Natural Extracts of Tobacco (NET). The main reason for their existence is
anecdotal reports from EC consumer forums that they more accurately simulate the flavour of tobacco
cigarettes and are used by consumers who prefer such flavour. A cytotoxicity study evaluated four
NET samples and found that the aerosol of these liquids had cytotoxic properties on cultured cells,
although at levels significantly lower compared to tobacco cigarette smoke [9]. It is unknown whether
the use of NET leads to the delivery of toxic chemicals to the EC liquid, derived from the tobacco
plant during the extraction process. Therefore, the purpose of this study was to evaluate the presence of
selected chemicals derived from tobacco in NET EC liquids, and compare their levels with those
present in liquids prepared with conventional (food GRAS or industrial tobacco absolute) flavourings.
The focus of the study was to evaluate accuracy in nicotine labelling and content of tobacco-specific
nitrosamines (TSNAs) and nitrates (which are present in the tobacco plant), phenols (which may be
derived from heating cured tobacco leaves during flavour extraction) and aldehydes (which may be
249

Int. J. Environ. Res. Public Health 2015, 12

3441

both present in the tobacco plant and derived from heating). Finally, since ECs are potential tobacco
harm reduction products, a relevant comparison with tobacco products was considered appropriate.
Therefore, we compared the levels of TSNAs and nitrate in EC liquids with literature data on tobacco
products, and the levels of phenols with literature data on mainstream tobacco cigarette smoke.
2. Materials and Methods
2.1. Sample Selection
For the purpose of the study, EC liquids with tobacco flavour that were prepared using conventional
flavour ingredients and NET-flavoured liquids were obtained from EC physical and internet shops.
Information about the use of NET was obtained from the websites (internet shops) of the vendors.
Unfortunately, no manufacturer (to the best of our knowledge) publicly reports the use of industrially
produced tobacco absolute in their liquids, so, any liquid prepared without the use of NET was
considered a conventional sample. Samples of conventional EC liquids were selected from the Greek
market (manufactured in Greece and in Italy, all 10 samples). Samples using NET flavourings were
obtained from the Greek (two samples, manufactured in the UK) and the US market (nine samples).
In total, 21 samples were collected: 10 samples using conventional flavouring ingredients and 11
samples using NET. The samples were bought anonymously through e-shops or physical stores,
and were immediately sent to the laboratory for analysis. All samples were refill (ready-to-use) liquids,
and one bottle per liquid was tested.
2.2. Chemical Analysis
All methods used for this study were validated for linearity, recovery, precision and limits of
detection in the EC sample matrix before use.
2.2.1. Nicotine
Nicotine calibration standards were prepared over a range of 100–2000 μg/mL in 2-propanol,
with n-heptadecane as an internal standard. All EC samples were analysed at a 50-fold dilution in
2-propanol with n-heptadecane added. A Hewlett Packard Model 5890 Series II GC (Hewlett Packard,
Santa Clara, CA, USA) was equipped with an FID and a Restek Stabilwax column 30 m × 0.32 mm ×
1.0 µm. The temperature program was: 60 °C for 1 min, 20 °C/min to 240 °C for 2 min.
The materials used for the GC analysis were: 2-propanol (low water): Fisher Scientific (Waltham,
MA, USA); n-heptadecane (99% CAS 629-78-7): Sigma-Aldrich (St. Louis, MO, USA); nicotine
(≥99% CAS 54-11-05): Sigma-Aldrich.
2.2.2. TSNAs
Calibration standards for N-nitrosonornicotine (NNN) and 4-(methylnitrosamino)-1-(3-pyridyl)-1butanone (NNK) were prepared over a range of 1–500 ng/mL in water, with NNN-d4 and NNK-d4
included as internal standards. The EC liquid samples were analysed at an 11-fold dilution in water
and NNN-d4 and NNK-d4 added. Aliquots of the samples and standards were solvent-exchanged using
SLE + cartridges (Biotage, Uppsala, Sweden) and eluted with methylene chloride. An Agilent 7890
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GC coupled to an Agilent 7000 GC-MS Triple Quad mass spectrometer (Agilent, Santa Clara, CA,
USA) was used for analysis. Separation was performed on an Agilent HP-5MS UI 30 m × 0.25 mm ×
0.5 µm column, using helium as the carrier gas at 1.2 mL/min. A 5 µL injection was performed with
the multimode inlet in PTV Solvent Vent mode. Initial inlet temperature was −10 °C, held for 2
minutes, then increased at 600 °C/min to 325 °C and held for the remainder of the run.
The oven was operated at 35 °C for 2 min, then 50 °C/min to 230 °C for 5 min. The mass spectrometer
was operated in positive chemical ionization (PCI) mode using ammonia as the reagent gas.
Parent/daughter transitions were m/z 178148 and m/z 178120 for NNN, m/z 182.1152.1 and
m/z 182.1124 for NNN-d4, m/z 208122 and m/z 208106 for NNK, and m/z 121126 and
m/z 212152 for NNK-d4, with quantitation performed using the first transition listed for each
compound. The limit of detection was 1ng/mL for both NNN and NNK. The materials used for the
GC/MS/MS analysis were: deionized water, Millipore; methanol (Fisher OPTIMA®); methylene
chloride (Fisher OPTIMA®); and ISOLUTE SLE + 1 mL supported liquid extraction cartridges
(Biotage). Stock solutions of NNN (CAS 16543-55-8), NNN-d4 (CAS 66148-19-4),
NNK (CAS 64091-91-4), and NNK-d4 (P/N 1707.10-K-AN) were purchased from Chiron
(Trondheim, Norway).
2.2.3. Nitrate
Standards were prepared over a range of 0.5–50 μg/mL in water. The EC liquid samples were
analysed at a 50-fold dilution in water. An Agilent Model 1100, High Performance Liquid
Chromatograph was equipped with a Dionex ED40 detector functioning in conductivity mode with a
Thermo Fisher AS14 column. The mobile phase was 8mm sodium carbonate and 1 mm sodium
bicarbonate with a flow rate of 1.2 mL/min. The limit of detection was 2.5 μg/mL.
The materials used for the HPLC analysis were: deionized water—Millipore (Billerica, MA, USA);
Sodium Carbonate, 99.0%, Sigma-Aldrich (P/N S7795); Sodium bicarbonate, Sigma-Aldrich (P/N S014);
Anion Mix, Accustandard (New Haven, CT, USA, P/N IC-MAN-10-R1-1).
2.2.4. Phenols
The procedure followed was the HPLC phenol compound analysis method for mainstream cigarette
smoke by the Cooperation Centre for Scientific Research Relative to Tobacco (CORESTA, Paris,
France) [11], with the following modifications. Standards were prepared over a range of 0.05–10
μg/mL in mobile phase. All EC liquid samples were analysed at a 10-fold dilution in mobile phase. An
Agilent Model 1100, High Performance Liquid Chromatograph was equipped with a fluorescence
detector operating at an excitation of 280 nm and an emission at 310 nm and a Phenomenex Luna PFP,
4.6 × 150 mm, 3u column. The limit of detection was 0.05 μg/mL for all phenols.
The materials used for the analysis were: deionized water, Millipore; methanol HPLC Grade,
Sigma-Aldrich (P/N 34860); hydroquinone (CAS #123-31-9), Alfa Aesar (Ward Hill, MA, USA)
P/N A11411); resorcinol (CAS #108-46-3), Sigma-Aldrich (P/N 398047); catechol (CAS #120-80-9),
Alfa Aesar (P/N A10164); phenol (CAS #108-95-2), Alfa Aesar (P/N A15760); m-cresol (CAS #10839-4), Sigma-Aldrich, (P/N C85727); o-cresol (CAS #95-48-7), Sigma-Aldrich (P/N C85700); p-cresol
(CAS #106-44-5), Alfa Aesar (P/N A13531).
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2.2.5. Formaldehyde and Acetaldehyde
The procedure followed was the HPLC carbonyl compound analysis method for mainstream
cigarette smoke, by CORESTA [12], with the following modifications. Standards were prepared over a
range of 0.1–20 μg/mL All EC samples were analysed at 11.5-fold dilution. An aliquot of the sample
was combined with the 2,4-dinitrophenylhydrazine (DNPH) trapping solution and allowed to
derivatize for 20 min, then quenched with 0.050 mL of pyridine. An Agilent Model 1100, High
Performance Liquid Chromatograph was equipped with an Ultraviolet (UV) Detector operating at 365
nm and a Supelco Ascentis Express C18, 3.0 × 75 mm column. The limit of detection was 0.05 μg/mL
for all carbonyl compounds. The materials used for the HPLC analysis were: deionized water,
Millipore; phosphoric acid (H3PO4), 85%, A.C.S Reagent, Sigma-Aldrich (P/N 438081) (CAS #766438-2); DNPH (50%), TCI America (Portland, OR, USA) P/N D0845); acetonitrile (CAS #75-05-8),
HPLC grade, Fisher (P/N LS121); tetrahydrofuran (CAS #109-99-9), HPLC grade, Fisher (P/N T427);
isopropanol (CAS #67-63-0), distilled-in-glass, Fisher (P/N A464); pyridine, (CAS #110-86-1),
Sigma-Aldrich (P/N 270407); acetaldehyde-2,4-DNPH, (CAS #1019-57-4), Sigma Aldrich (P/N 442434);
formaldehyde-2,4-DNPH, (CAS #1081-15-8), Sigma-Aldrich (P/N 442597).
2.3. Statistical Analysis
For chemicals that were below the limit of detection (LOD), a value of LOD/2 was used for
statistical comparisons. Data distributions were examined by a Kolmogorov-Smirnov test, after
substituting <LOD with LOD/2. Only nicotine data were normally distributed. Continuous variables
were expressed as mean (SEM) or median (IQR). Differences in the measurements between the 2
groups were evaluated by independent-samples t-test or Mann-Whitney U test. Comparison between
the labelled and the measured level of nicotine was performed by paired samples t-test, while the %
deviation from labelled nicotine concentration was compared between conventional and NET liquids
by using independent samples t-test. No statistical comparison between conventional and NET liquids
was performed for chemicals which were detected >LOD in less than half of the samples in one of the
groups. Comparison between EC liquids and literature data on tobacco products were performed by
Mann-Whitney U tests; the median (IQR) was computed from the reported levels per sample in he
studies used for the comparison. Additionally, all samples in our study with levels <LOD were
considered as having levels of LOD/2. A two-tailed p value of <0.05 was considered significant, and
analysis was performed by commercially available software (SPSS v. 18, Chicago, IL, USA).
3. Results
3.1. Liquid Sample Analysis
The results of the chemical analysis are displayed in Tables 1 and 2. On average, nicotine
concentrations were similar to those labelled (paired t-test p = 0.092). Twelve samples were within
10% of the labelled value. Nine samples contained lower and 12 samples contained higher nicotine
levels than labelled. Deviation from the labelled value ranged from −21% to 22.1%, with three samples
exceeding 20% absolute deviation. No difference was found between groups in the deviation from
labelled nicotine concentration.
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Trace levels of TSNAs were found in all samples. In six samples, NNN was <LOD (three
conventional and three NET samples), while NNK was detected in all samples. Higher levels of NNN
and total TSNAs were observed in NET liquids, but the differences were not statistically significant
(p = 0.141 for NNN, p = 0.549 for NNK and p = 0.197 for total TSNAs).
Nitrate was predominantly found in NET samples, with only two of them being nitrate-free.
On the contrary, only two conventional samples contained detectable levels of nitrates.
Small amounts of phenols were detected in nine samples, seven of which were NET liquids.
Catechol was detected in two NET samples. Two conventional and four NET samples contained
m-cresol and o-cresol, with higher levels observed in NET liquids. p-Cresol was present in one
conventional and three NET samples. Phenol was present in one conventional and four NET samples.
Hydroquinone and resorcinol were not detected in any sample. Total phenols were higher in NET
liquids (1.5 [0.2–4.1] μg/mL vs. 0.2 [0.2–1.7] μg/mL), but the difference was not statistically
significant (p = 0.101).
Acetaldehyde was detected in all but 3 conventional samples but only in three NET samples.
Formaldehyde was present in all but one sample. The levels of formaldehyde were similar in the two
groups (p = 0.314).
Table 1. Nicotine and tobacco-specific nitrosamines in electronic cigarette liquids
produced with conventional flavours or natural extracts of tobacco (NET). Deviation from
labelled nicotine level is also displayed.
Labelled

Measured

Nicotine

Nicotine

Nicotine

Deviation

(mg/mL)

(mg/mL)

(%)

Limits of detection

0.5

Total
NNN (ng/mL)

NNK (ng/mL)

Nitrosamines
(ng/mL)

1.0

1.0

1.0

Conventional liquids
AtmosLab Bal

18

21.6

20.1

<LOD

5.2

5.2

AtmosLab RY69

18

22

22.1

5.1

9.9

15.0

ElGreco Americano

18

17.6

−2.0

<LOD

1.7

1.7

ElGreco City

18

17.3

−3.9

<LOD

5.5

5.5

ElGreco Classic

18

18.2

0.9

<LOD

2.5

2.5

Flavourart MaxBlend

18

16.9

−6.2

2.0

5.8

7.7

Flavourart RY4

18

17.8

−1.0

17.3

22.4

39.7

Flavourart Virginia

18

19.9

10.7

4.1

4.1

8.2

Nobacco American Tobacco

18

21

16.4

1.6

3.4

5.0

Nobacco Golden Margy

12

12.2

1.6

<LOD

3.6

3.6

17.4 (0.6)

18.5 (0.9)

5.9 (3.3)

1.3 (0.5–4.4)

4.7 (3.2–6.8)

6.1 (3.8–9.9)

Average

a
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Table 1. Cont.

Labelled

Measured

Nicotine

Total

Nicotine

Nicotine

Deviation

(mg/mL)

(mg/mL)

(%)

NNN (ng/mL)

NNK (ng/mL)

Nitrosamines

Cravin Vapes BOMB

12

10.5

−12.8

6.4

3.7

10.1

Cravin Vapes Perique

12

10.8

−9.8

12.5

5.4

18.0

ElToro Cigarrillos

18

19.8

10.1

<LOD

2.6

2.6

ElToro Puros

24

25.8

7.6

<LOD

2.5

2.5

MOV FullVirginiaFlake

18

19

5.4

<LOD

3.2

3.2

(ng/mL)

NET liquids

MOV Pendragon

18

19.2

6.4

11.3

10.8

22.1

MOV Southern Gentleman

18

17.3

−3.9

16.7

9.2

25.9

Naturally Extracted Tobacco Big Spirit

12

11.6

−3.6

1.6

4.6

6.3

Naturally Extracted Tobacco NS Dark

12

9.5

−21.0

9.5

6.3

15.8

QuickNicJuice Grandpa’s Night Cap

12

14.3

18.8

22.9

15.5

38.5

QuickNicJuice Hump Back

12

14.3

19.2

16.8

15.1

31.9

15.3 (1.2)

15.6 (1.5)

1.5 (12.9)

9.5 (0.5–16.7)

5.4 (3.2–10.8)

15.8 (3.7–25.9)

Average

a,b

NNN, N-nitrosonornicotine; NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone; LOD, limit of detection;
NET, natural extract of tobacco. a Average presented as mean (SEM) or median (interquartile range). To
obtain average values, samples with levels <LOD were considered as containing LOD/2. b No statistically
significant differences between groups were observed.

Table 2. Level of nitrates, phenols and aldehydes in electronic cigarette liquids produced
with conventional flavours or natural extracts of tobacco (NET). Hydroquinone and
resorcinol were not detected in any of the samples.
Nitrate

Catechol m-Cresol o-Cresol p-Cresol Phenol Acetaldehyde Formaldehyde

(μg/mL)

(μg/mL)

2.5

0.05

0.05

0.05

0.05

AtmosLab Bal

<LOD

<LOD

<LOD

<LOD

<LOD

AtmosLab RY69

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

20.06

2.14

7.5

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

2.91

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

2.55

<LOD

Limits of detection

(μg/mL) (μg/mL) (μg/mL) (μg/mL)

(μg/mL)

(μg/mL)

0.05

0.12

0.12

<LOD

1.82

2.53

Conventional liquids

ElGreco Americano
ElGreco City
ElGreco Classic

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

0.75

3.95

Flavourart MaxBle< LOD

<LOD

<LOD

0.32

4.40

<LOD

1.42

5.23

6.21

Flavourart RY4

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

3.61

0.73

Flavourart Virginia

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

3.24

Nobacco American Tobacco

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

2.42

1.99

15.4

<LOD

0.45

5.46

0.69

< LOD

<LOD

1.94

-

-

-

-

-

-

2.1 (0.1–4.0)

2.3 (1.6–3.4)

Nobacco Golden Margy
Average a
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Table 2. Cont.

Nitrate

Catechol m-Cresol o-Cresol p-Cresol Phenol Acetaldehyde Formaldehyde

(μg/mL)

(μg/mL) (μg/mL) (μg/mL) (μg/mL) (μg/mL)

(μg/mL)

(μg/mL)

NET liquids
Cravin Vapes BOMB
Cravin Vapes Perique

47.6

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

1.75

15.2

<LOD

<LOD

<LOD

<LOD

0.80

<LOD

2.31

ElToro Cigarrillos

<LOD

<LOD

<LOD

<LOD

<LOD

1.30

1.46

1.71

ElToro Puros

<LOD

<LOD

0.13

0.16

0.22

2.29

1.73

2.10

MOV FullVirginiaFlake

15.2

<LOD

5.31

1.40

<LOD

<LOD

<LOD

27.95

MOV Pe< LODragon

145.2

<LOD

3.75

0.22

<LOD

<LOD

<LOD

4.77

MOV Southern Gentleman

163.8

1.71

0.83

0.35

0.87

3.65

<LOD

2.29

11.5

<LOD

<LOD

<LOD

<LOD

<LOD

0.45

4.96

159.9

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

3.45

317.9

1.71

<LOD

<LOD

1.03

<LOD

<LOD

4.28

32.6

<LOD

<LOD

<LOD

<LOD

<LOD

<LOD

3.17

32.6 (11.5–159.9)

-

-

-

-

-

-

3.2 (2.1–4.8) b

Naturally Extracted Tobacco
Big Spirit
Naturally Extracted Tobacco
NS Dark
QuickNicJuice Gra< LODpa’s
Night Cap
QuickNicJuice Hump Back
Average

a

LOD, limit of detection; NET, natural extract of tobacco. a Average presented as mean (SEM) or median
(interquartile range). To obtain average values, samples with levels <LOD were considered as containing
LOD/2. No average was calculated for chemicals which were detected in less than half of the samples.
b
No statistically significant difference between groups was observed.

3.2. Comparison with Tobacco Products
The results of this study concerning chemicals present in tobacco plant (TSNAs and nitrate) were
compared with literature data on tobacco products. A study by Stepanov et al. measured NNN and
NNK by Gas Chromatography in 16 samples of four brands of tobacco cigarettes and reported the
results in amount per gram of tobacco [13], while CORESTA reported the results of nitrate levels per
gram of tobacco in six cured tobacco samples [14]. The results of the comparison between levels per
mL EC liquid and levels per gram of tobacco are displayed in Table 3. The average levels of NNN,
NNK, total TSNAs and nitrate in all EC liquids were >1400, >100, >400 and >1300 times lower
compared to tobacco respectively (p < 0.001 for all). For NET liquids alone, the respective levels were
>250, >140, >200 and >300 times lower (Table 3). Phenols are present mostly in tobacco cigarette
smoke, derived from heating of polyphenols present in the tobacco plant [15]. Therefore, a comparison
between 1 mL of EC liquids and the smoke of one tobacco cigarette was performed, using the findings
from analysis of seven commercial cigarette samples smoked under Health Canada Intense puffing
regime by CORESTA using HPLC [11]. Total phenols were present at levels 1200 times lower in all
EC liquids, and 160 times lower in NET liquids compared to tobacco cigarette smoke (Table 3).
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Table 3. Difference between tobacco cigarette products and electronic cigarette liquids
selected tobacco-derived toxins. Statistically significant differences were found for all
analyses (p < 0.001).

NNN (ng)
NNK (ng)
Total nitrosamines (ng)
Nitrate (μg)
Total phenols (μg) d

Tobacco Products
(per g Weight)

EC Liquids
(per mL) a

Ratio b

NET Liquids
(per mL)

Ratio c

2750 (2125–2975)
760 (552–1140)
3440 (2833–3808)
10200 (1975–14700)
240 (127–252)

1.9 (0.5–11.9)
5.2 (3.3–9.5)
7.7 (3.9–20.0)
7.5 (1.3–40.1)
0.2 (0.2–3.5)

1447
146
447
1360
1200

9.5 (0.5–16.7)
5.4 (3.2–10.8)
15.8 (3.7–25.9)
32.6 (11.5–159.9)
1.5 (0.2–4.1)

289
141
218
313
160

EC, electronic cigarettes; NNN, N-nitrosonornicotine; NNK, 4-(methylnitrosamino)-1-(3-pyridyl)-1butanone. Data presented as median (interquartile range) a Average of all EC liquids tested (both
conventional and NET liquids). b Ratio of tobacco products divided by average from all EC liquids.
c
Ratio of tobacco products divided by average from NET liquids. d Phenols detected in the smoke of
one tobacco cigarette.

4. Discussion
This is the first study to evaluate a specific group of EC liquids, using cured tobacco leaves to
extract the flavouring (NET liquids), for the presence of selected tobacco-derived toxins. None of the
liquid samples was free from potentially harmful chemicals. Compared to conventional liquids, levels
of TSNAs and formaldehyde were similar in NET liquids, as was the deviation from labelled nicotine
content of the samples. Phenols were more prevalent in NET liquids, while acetaldehyde was found
predominantly in conventional liquids. A characteristic finding in NET liquids was the nearly universal
presence of nitrate. Of note, the levels of TSNAs and nitrate in EC liquids were 1 to 2 orders of
magnitude lower compared to tobacco products.
Differences between nicotine content and labelling have been detected in previous studies.
Kischner et al. found discrepancies from −50% to 42% in labelling compared to true content of refill
liquids [16]. Similar results were reported in another recent study [17]. Davis et al. found that 46 out of
50 liquids contained higher than labelled nicotine concentration [18]. Our results are in agreement with
a study by Etter et al. who found that the deviation from the label ranged from ‒15% to 21% [19].
Moreover, almost half (43%) of the samples tested herein contained lower than labelled nicotine
concentrations. Interestingly, we did not detect any difference between NET and conventional liquids
in deviation of nicotine levels from the label, indicating either that the flavour extraction methods used
do not extract nicotine from the tobacco leaves or that manufacturers of NET liquids may compensate
for any nicotine being present in the flavouring extract in the formulation process.
TSNAs are probably the most important compounds associated with negative health effects in
tobacco cigarettes, mostly due to a combination of abundance and strong carcinogenicity [20,21]. They
are present in very high quantities in both tobacco cigarette and smokeless tobacco products (in μg/g of
tobacco weight) [13]. Herein, the levels found were traces, in ng/mL range, verifying previous
observations [7,22,23]. No statistically significant difference was observed between NET and
conventional liquids in TSNAs levels; three of the five samples with the lowest levels of nitrosamines
were in fact NET liquids. Although not studied until now, it is unlikely that nitrosamines are
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additionally produced and emitted in EC aerosol during the evaporation process. Goniewicz et al.
evaluated nitrosamine levels in the aerosol of 12 EC products, and found levels similar to our study [24].
Nitrate and aldehydes are compounds with significant toxic and carcinogenic potential. Nitrate is
converted to nitrite in saliva [25] which can participate in the endogenous production of TSNAs [26].
A characteristic finding of this study was that nitrate was almost exclusively found in NET liquids,
therefore, we can conclude that they are derived from the flavour extraction process. Still the levels
were much lower compared to tobacco products. Acetaldehyde and formaldehyde were present in a
substantial proportion of liquids, both conventional (both compounds) and NET samples
(predominantly formaldehyde). These chemicals are also present in tobacco products but at much
higher levels compared to EC liquids. It should be mentioned that acetaldehyde is a GRAS substance
for use in food (FEMA Nr 2003), therefore, it is possible that the source of acetaldehyde is food
flavourings used in conventional EC liquids. However, acetaldehyde is classified as a possible human
carcinogen (Group 2B) by the International Agency of Research on Cancer [27], and every effort
should be made to avoid the presence of acetaldehyde in EC liquids.
Phenols are compounds with significant genotoxic, cardiotoxic and carcinogenic properties. They
are mostly present in tobacco cigarette smoke rather than tobacco leaves [28]. Phenols were detected in
nine of the 21 samples tested (four conventional and five NET liquids), but none of them contained all
the phenols tested. It is known that phenols may be produced from heating tobacco; therefore, it is
possible that in some cases tobacco leaves are heated during the extraction process. Still, the levels
present in the liquids tested were much lower compared to the levels found in tobacco smoke. It
remains to be seen if phenols may be additionally produced from ECs during the evaporation process.
The results of the study indicate that a proportion of conventional liquids were also contaminated
with tobacco-derived chemicals. Besides TSNAs, which may be derived at low levels from
pharmaceutical grade nicotine and are also present in nicotine replacement therapy products [7],
nitrate and phenols were found in a limited number of samples. Although compounds approved for
food use are commonly used as flavourings in conventional liquids, several of them also use
industrially-produced tobacco absolute (commonly used in fragrances) to imitate the tobacco flavour.
Therefore, that could potentially be the source for the phenols and nitrate found in these liquids.
To the best of our knowledge, companies do not usually mention if tobacco absolute is used in their
flavours. We propose that this should be mentioned in the labelling, since tobacco absolute is not
approved for food use and it may be the source of exposure to some additional toxic chemicals
compared to liquids not using it.
Two of the NET samples evaluated in this study were previously examined in aerosol form to
determine their cytotoxic properties on cultured cardiomyoblasts [8]. They were found to be cytotoxic,
although at levels significantly lower compared to tobacco cigarette smoke. Interestingly, these
samples showed a lower chemical constituent profile in the testing herein; in particular, they contained
very low levels of TSNAs and no nitrate, while levels of aldehydes were similar to conventional
liquids. They both contained phenols, although at very low levels. It is probable that some other
chemicals, not evaluated in this study, may be responsible for the cytotoxic properties.
Certain limitations apply to this study. Firstly, only one sample per liquid was tested, therefore,
we could not assess the inter-batch variability. Depending on the quality and consistency of the
production process, it is possible that significant differences between batches may exist. This should be
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further explored. Moreover, a larger selection of samples would increase the statistical power of the
comparisons, especially in the cases of NNN, total TSNAs and total phenols which were found at
higher levels in NET compared to conventional liquids but the differences were not statistically
significant. Still, the levels were very low in both groups compared to tobacco products. Formaldehyde
and acetaldehyde are formed during the heating process of EC aerosol production [24]. Thus, the
levels reported herein underestimate true exposure to the consumer. However, we have determined that
another source of aldehydes is the liquid itself. This should be considered when assessing aldehyde
emissions to the aerosol, and it is necessary to evaluate the presence of these compounds in the liquid
used to produce the aerosol. Recent studies have detected aldehyde levels in the aerosol approximating
[29] or exceeding [30] the levels found in tobacco smoke. Such levels are probably not affected by the
presence of trace amounts of aldehydes in the liquid as found herein. However, a major pitfall in
laboratory evaluation of aerosol chemistry is that overheating of the liquid, resulting in the dry puff
phenomenon [31], cannot be detected; thus, the findings may not be associated with relevant exposure of
user during normal daily use, and this should be addressed in future studies. Finally, the analysis focused
on EC liquids and not on aerosol. Although unlikely, it is currently unknown whether TSNAs and nitrate
are produced during the heating and evaporation of the EC liquid; this should be explored through
studies of aerosol chemistry.
5. Conclusions
In this study, EC liquids were evaluated for the presence of selected tobacco-derived chemicals.
A specific category of liquids, produced by extracting flavour from cured tobacco leaves, was
evaluated and compared with conventional liquids of tobacco flavour. Nicotine content did not deviate
by more than 22% in any liquid, with more than half of them being within the 10% range which is
accepted for pharmaceutical products. None of the liquids was free from potentially harmful
chemicals. NET liquids could result in exposure to somewhat higher levels of toxins compared to
conventional EC liquids, especially for nitrate and phenols. Major tobacco-derived toxins, such as
TSNAs and nitrates, were present at very low levels compared to tobacco products. Further studies
should evaluate whether these chemicals are emitted to the aerosol, while clinical studies will
determine whether the levels of toxins found in EC liquids and aerosol are associated with adverse
health effects.
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ABSTRACT

37

Introduction: Reduction in cigarettes per day (CPD) aided by nicotine replacement therapy (NRT)

38

increases cessation in smokers; however, it is unclear whether this is due to use of NRT or reduction per

39

se. If the latter, a greater magnitude of reduction in CPD should increase the odds of cessation.

40

Methods: The authors searched PubMed, Cochrane, PsychINFO, clinicaltrials.gov and their personal

41

libraries for studies on smoking reduction. Seven of the 76 (9%) identified intervention trials and four of

42

28 naturalistic studies (14%) reported on the magnitude of reduction in relation to the odds of

43

cessation. Results: Five of the seven intervention trials and three of the four naturalistic observational

44

(cohort) studies found that increased reduction in CPD was associated with increased cessation. The

45

intervention trials that reported effect sizes found that every one percent decrease in CPD or carbon

46

monoxide (CO) was associated with a 3% to 4% increase in the odds of cessation. The naturalistic studies

47

found that ordinal (e.g., quartile) increases in participants’ magnitude of reduction in CPD were

48

associated with 50% to 290% increases in the odds of cessation. All of the naturalistic studies and four

49

of the intervention trials included covariates; however, reduction’s association with cessation could still

50

be due to its association with NRT use or motivation. Conclusion: Although prospective prediction does

51

not necessarily indicate causality, our findings suggest reduction in CPD is a mechanism of increased

52

cessation in prior NRT-aided reduction studies.
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INTRODUCTION
Nicotine replacement therapy (NRT) aided reduction increases cessation in cigarette smokers 1-3;

62

however, it is unclear whether the pre-treatment with NRT, the reduction in cigarettes per day (CPD), or

63

both are responsible for the effectiveness of these interventions. Pre-treatment NRT without instruction

64

to reduce CPD increases cessation in many, but not all studies 4-7. Further, there is limited research on

65

the efficacy of smoking reduction without NRT8-12. Prior studies indicate that interventions without NRT

66

effectively reduce CPD 13. Most of the studies that examined quitting as an outcome found that

67

interventions to reduce CPD increase cessation but were limited by small sample sizes and other

68

confounders 8,12. None examined the magnitude of reduction in CPD per se as a predictor of the odds of

69

cessation.
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If reduction in CPD per se is a mechanism responsible for increased cessation, then a doseresponse relationship between reduction and cessation should occur. If this is the case, reduction could

72

be a cause itself, could mediate the effect of other variables (e.g., NRT), or could influence cessation

73

independent of other variables. The one prior review of this found that magnitude of reduction

74

predicted abstinence but only examined three studies 14. The current review more systematically

75

examines published intervention trials and naturalistic (observational or cohort) studies of smoking

76

reduction to better test the hypothesis that a greater reduction in CPD prospectively predicts a greater
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77

probability of cessation.

78

METHODS

79

We searched PubMed, Cochrane, PsychINFO, clinicaltrials.gov, our personal libraries and

80

submitted a request to the Society for Research on Nicotine and Tobacco (SRNT) list serve for

81

intervention trials and naturalistic studies that tested reduction as a means to cessation. We examined

82

intervention trials that collected data on participants before and after an intervention. We examined
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naturalistic studies that collected longitudinal data on participants from convenience or population

84

based samples without an intervention. Trials and studies were included if they 1) used a sample of

85

smokers who were either actively trying or not trying to quit, 2) measured reduction in CPD continuously

86

or in an ordinal manner, and 3) analyzed whether the magnitude of reduction prospectively predicted

87

the odds of cessation. We did not include trials and studies that measured reduction in CPD

88

dichotomously or compared participants who reduced from daily to non-daily smoking to those who

89

remained daily smokers because a dose-response analysis requires at least three levels of the

90

independent variable. We contacted the authors of trials and studies for clarification on their

91

methodologies as needed. We examined abstinence at the studies’ longest reported follow up. We did

92

not assess study quality because quality assessment scales have not been reliably associated with

93

different outcomes 15. A meta-analysis was not possible due to the diverse reporting and study methods.

94

RESULTS

95

Intervention Trials
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We identified 76 intervention trials that tested the effect of reduction in CPD on cessation. All
were randomized trials. Seven of these trials (9%) reported on the relationship between the magnitude

98

of reduction in CPD and cessation (Table 1) 16-22. See

99

http://www.uvm.edu/medicine/behaviorandhealth/?Page=Klemperer2014.html for a list of excluded

Ac
ce

pt

97

100

intervention trials. Sample sizes varied from 57 to 1,722 participants (median=212) and mean CPD

101

varied from 21 to 35. Six trials included interventions with cessation as a goal for participants who

102

wanted to quit. One trial included an intervention with reduction as a goal for participants who did not

103

want to quit. Four trials reported findings solely within conditions that received medication and three

104

combined results across conditions that both received and did not receive medication. Treatment length

105

varied from 2 to 10 weeks (median=2 weeks) and time to follow up varied from 6 to 260 weeks
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(median=13 weeks). Five trials measured reduction continuously, one in an ordinal manner, and one in

107

both a continuous and ordinal manner. Six trials measured reduction during treatment and one 17

108

measured reduction over the course of five years after treatment. Six of seven trials biochemically

109

verified cessation and reduction in CPD with carbon monoxide (CO) levels.

110

ip
t

106

Five of the seven intervention trials found that a greater magnitude of reduction in CPD or

carbon monoxide (CO) prospectively predicted a greater odds of cessation (Table 1) 16,18-21. Two trials

112

reported effect sizes. One trial of varenicline and bupropion as adaptive treatments for participants who

113

did not respond to NRT found that every 1% decrease in CO was associated with a 4% increase in the

114

odds of cessation (i.e., a reduction of 25% of CO should increase the odds of cessation by 100%) 18. A

115

trial of NRT and counseling for participants who were not ready or not able to quit found that every 1%

116

decrease in CPD was associated with a 3% increase in the odds of cessation (i.e., a reduction of 25%

117

should increase odds of cessation by 75%) and marginally associated with a 2% increase in the odds of a

118

quit attempt 16. Two of the four intervention trials that included covariates did not find a significant

119

relationship between participants’ magnitude of reduction in CPD and their odds of cessation 17,22.

120

Naturalistic Studies
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We identified 28 naturalistic studies that examined the effect of participants’ reduction in CPD
on cessation. Four of these studies (14%) reported on the relationship between the magnitude of

123

reduction in CPD and cessation (Table 2) 23-26. See

124

http://www.uvm.edu/medicine/behaviorandhealth/?Page=Klemperer2014.html#naturalisticstudies for

125

a list of excluded naturalistic studies. The included studies varied from 1,159 to 2,443 participants

126

(median=1,873). They examined either true population based samples of smokers 24,25 or large samples

127

that are essentially comparable to population based samples 23,26. In all likelihood, very few of smokers

128

in these studies were actively trying to quit 27. The identified studies varied widely in their measurement

Ac
ce

122

266

Downloaded from http://ntr.oxfordjournals.org/ by guest on March 12, 2015

121

cr

111

MAGNITUDE OF REDUCTION AND SMOKING CESSATION

6

129

of CPD smoked and time to follow up (see Table 2). All of the studies measured reduction in an ordinal

130

manner, included covariates, and relied solely on participants’ self-report as a measure of abstinence.

131

Three of the four identified naturalistic studies found that a greater magnitude of reduction
predicted cessation. A Finnish twin cohort study found that those who reduced by 25%-49% were more

133

likely to quit than non-reducers while those that reduced by 50%-74% were even more likely to quit, and

134

those that reduced by more than 75% were the most likely to quit smoking 23. Data from the Health and

135

Retirement Survey yielded a similar dose-responsivity 24. However, a study of smokers in California

136

found a threshold effect where smokers were only more likely to quit successfully if they reduced by

137

more than 67% 25. Finally, among smokers in the International Tobacco Control Four-Country Survey

138

who had failed in a quit attempt, the magnitude of reduction in CPD did not predict cessation or future

139

quit attempts 26.

140

DISCUSSION
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Nicotine replacement therapy aided reduction in CPD increases cessation in smokers 1. The
extent to which this is due to reduction per se rather than pretreatment with NRT 5,7 has been discussed

143

in a prior review 14 but not clarified. If reduction is a mechanism responsible for increased cessation,

144

then greater reduction in CPD should prospectively predict greater probability of cessation.
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145

In the current analysis, five of seven intervention trials and three of four naturalistic studies

146

found that increased reduction in CPD is associated with increased cessation. The only two intervention

147

trials that reported effect sizes found dose response relationships that indicate that participants who

148

reduce CPD or CO by 1% increase the odds that they will achieve abstinence by 3% to 4% (i.e., a

149

reduction of 25% should increase the odds of cessation by 75% to 100%)16,21. The two naturalistic studies

150

that tested dose response relationships found effect sizes increase with each quartile reduction in

151

participants’ CPD 23,24. One of these studies measured reduction before (1975-1981) and cessation after
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(1990) NRT was publically available to its Finnish participants 23. Another naturalistic study reported a

153

threshold that suggests that only smokers who reduce by 67% or more have an increased odds of

154

cessation 25 but we found no other evidence of a threshold to reduction’s effect on cessation. Whether

155

the association of reduction magnitude and abstinence is due to increased quit attempts is unclear. One

156

intervention trial found that increased reduction is associated with a subsequent increase in quit

157

attempts 16 but one trial and one study did not 17,26.
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152

159

increased reduction is associated with increased cessation included covariates. Common covariates

160

were participants’ baseline CPD, age, gender, and race/ethnicity; however, none of the trials or studies

161

included more plausible confounders such as amount of use of NRT or motivation as covariates.

an

Two intervention trials and one naturalistic study did not find that increased reduction was

M

162

us

Two of the five intervention trials and three of the three naturalistic studies that found that

associated with increased odds of cessation. Two of these (one intervention trial and one naturalistic

164

study) were also the only studies that examined smokers who had a failed quit attempt during the trial

165

or study 17,26. Thus, magnitude of reduction might not predict cessation in smokers who recently

166

attempted to quit. Also, the intervention trial of smokers who had a failed quit attempt found that

167

reduction marginally predicted cessation at a two year follow up but this effect was not apparent at a

168

five year follow up 17. This was the only trial that measured reduction after, rather than during,
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163

169

treatment and abstinence at a long-term follow up (five years); thus, the effects of a reduction

170

intervention could diminish over time 17. The other trial that did not find this effect found a large but

171

non-significant positive effect of reduction but used a small sample size (n = 57) 22; thus, the trial may

172

have lacked adequate power.

173
174

Reduction’s effect on cessation could be due to other variables associated with reduction, such
as medication use. None of the trials or studies directly tested this possibility by including NRT as a

268

Downloaded from http://ntr.oxfordjournals.org/ by guest on March 12, 2015

158

MAGNITUDE OF REDUCTION AND SMOKING CESSATION

8

covariate. If reduction effects are due to NRT use, then reduction should predict cessation when active

176

medication is used but not when placebo is used. In fact, a post-hoc analyses of one placebo controlled

177

intervention trial found this interaction 14. On the other hand, another intervention trial found that

178

reduction predicted cessation independent of whether smokers received active or placebo patch 20. In

179

addition among naturalistic studies of all smokers (including those not trying to quit), one found

180

reduction prior to the availability of medications predicted cessation 23. Among the other three, two

181

found reduction predicted cessation 24,25 and it is likely that the incidence of NRT use in these two

182

studies is small; probably around 10-20% 28,29. Finally, we know of no trials or studies that examined

183

whether the effect of magnitude of reduction is due to its association with other covariates such as pre-

184

reduction motivation to quit, self-efficacy, or other plausible predictors of cessation.
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Our results suggest further experimental tests of reduction in CPD without medication are
needed to more directly test whether reduction per se causes cessation. Prior studies on interventions

187

to reduce CPD without medication demonstrate feasibility13 and suggest reduction in CPD per se can

188

increase cessation8,12. However, most were limited by a small sample sizes or other confounders, and

189

none examined magnitude of reduction in CPD as a predictor of cessation.

190

Limitations
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One limitation of this qualitative review is that the majority of intervention trials (91%) and
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ce
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M

186

192

naturalistic studies (86%) did not report on the relationship between participants’ magnitude of

193

reduction in CPD and the odds of cessation. Thus, our findings could have been influenced by a

194

publication bias in which negative studies were not described. Another potential bias is that

195

participants self-selected the extent that they reduced. Three of five intervention trials that supported

196

our hypothesis did not include covariates in their analyses; therefore findings from intervention trials

197

should be interpreted with caution. In contrast, all of the naturalistic studies included covariates.
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Finally, reduction was measured over the course of one to ten weeks in intervention trials and one to six

199

years in naturalistic studies. Unfortunately, intervention trials and naturalistic studies did not report on

200

the rapidity with which participants reduced, which could be a crucial factor.

201

Conclusion

202
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t

198

Nicotine replacement therapy aided reduction in CPD is an effective intervention to increase

cessation but prior research does not address the role of reduction per se as it relates to cessation. We

204

examined the hypothesis that a greater reduction in CPD prospectively predicts a greater probability of

205

cessation. Our results support the hypothesis and, thus, suggest that reduction per se is a mechanism

206

responsible for increasing the odds of cessation. Although none of the studies adequately controlled for

207

confounders, our finding that magnitude of reduction predicted cessation is consistent with the

208

hypothesis that reduction in CPD per se leads to cessation. However, prospective prediction cannot

209

prove causality; thus, better experimental trials testing reduction without NRT are needed to determine

210

the extent to which reduction per se is causally related to later cessation.
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Table 1. Intervention Trials That Examined the Relationship Between the Magnitude of Reduction in CPD and Cessation.

212

No

Various NRT

Rose, 1998

80

Yes

Rose, 2009

379

Yes

96

Rose, 2013

606

Schuz, 2014

57

Yes

NRT gum

Yes

Combined NRT &
placebo and usual &
low tar/nicotine
cigarettes

4

13

Yes

2

10

Yes

10

2

Reported CO as an indication of CPD.

Post hoc analyses found that reduction only predicted cessation in
14
participants that received NRT.

Intervention Trials That Included Covariates
Participants had a mean reduction in CPD of 29%.
All participants had a failed quit attempt during treatment.
Analyses controlled for all variables that differed across treatment groups.
The magnitude of reduction in CPD was a marginal predictor of cessation at
260
No
two years but not a predictor at five years.
This was the only trial to measure reduction in CPD 9 to 12 months after tx.
All other trials measured reduction during tx.
This trial did not biochemically verify the number of CPD smoked.
This analysis used an ordinal measure of reduction in CPD.

pt
ed

Rose, 2006

1,722

Combined NRT,
mecamylamine &
placebo
Combined NRT &
placebo and usual &
low tar/nicotine
cigarettes

Ac
ce

Hughes,
2004

cr
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Carpenter,
2004

Follow Up
Reduction
From Baseline
Predicts
Comments
(Weeks)
Abstinence
Intervention Trials That Reported Unadjusted Findings
Participants had a mean reduction in CPD of 30%.
6
24
Yes
OR=1.03; 95% CI=1.02-1.05 (i.e., a reduction of 25% of CPD should increase
the odds of cessation by 75%)

Tx Length
(Weeks)

us

Conditions
Examined

an

Ss Ready
to Quit?

M

N
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First Author,
Year

24

Yes

Yes

NRT patch and
rescue varenicline &
bupropion

2

13

Yes

Yes

NRT patch

2

6

No

Magnitude of reduction in CPD was a significant predictor of cessation as a
univariate predictor and, after including covariates, as it was measured on
the FTND.
Reduction was measured during the participants’ first week of NRT patch tx.
Rescue txs (bupropion, varenicline or none) were made for non-responders
after one week of NRT patch tx.
Ordinal and continuous measures of reduction in CPD and CO were found to
predict cessation.
OR=1.04, 95% CI=1.03-106 (i.e., a reduction of 25% of CO should increase the
odds of cessation by 100%)
Analyses controlled for baseline CPD.

Note. CI=Confidence interval; CO=Carbon monoxide; CPD=Cigarettes per day; N=Number of subjects; ns=Not significant; FTND= Fagerstrom Test for Nicotine
Dependence; NRT=Nicotine replacement therapy; OR=Odds ratio; Ss=Subjects; Tx=Treatment
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Table 2. Naturalistic Studies That Examined the Relationship Between the Magnitude of Reduction in CPD and Cessation.*
Follow Up
(Years)

2,443

>100 cigarettes in
lifetime

1975-1981

9

Falba,
2004

2,064

Representative sample
born between 1931 and
1941 in the United States

21 CPD

1992-1994

2

Farkas,
1999

1,682

Representative sample of
smokers in California

<15 CPD=22%;
15 to 24 CPD=48%;
>25 CPD=31%

1989-1990

2

1,159

Sample of UK, USA,
Canada, and Australia
smokers who made a quit
attempt during the period
that reduction was
measured

≥5 CPD

2002-2003

M

Yong, 2008

% of Participants
That Reduced

1-24
25-49
50-74
>75
1-25
25-50
>50
1-33
34-49
50-66
>67

4.1
11.3
4.4
1.8
9.2
18.4
5.4
6.0
2.0
7.0
3.9

Reduction’s Effect on Abstinence Adjusted
Effect Size (95% CI) Compared to
Participants That Did Not Reduce
OR=0.8 (0.4-1.5) ns
OR=1.5 (1.1-1.5)
OR=1.6 (1.0-2.5)
OR=2.6 (1.4-4.9)
OR=1.42 (0.9-2.2) ns
OR=1.7 (1.2-2.3)
OR=2.7 (1.7-4.3)
OR=0.8 (0.2-2.6) ns
OR=0.2 (0.02-2.6) ns
OR=1.34 (0.6-3.0) ns
OR=3.9 (1.5-10.2)

-

ns

an

Broms,
2008

Population based cohort
of same-sex twins born in
Finland before 1958

Magnitude of
Reduction (%)

1

cr
ip
t

Period of
Reduction

Sample Characteristics

us

Smoking at
Baseline

N

-

Ac
ce

pt
ed

Note. CI=Confidence interval; CPD=Cigarettes per day; ns= Not significant; N=Number of participants; OR=Odds ratio
*All studies included covariates in their analyses
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NIOSH submits letter to the editor concerning our diacetyl study

By Dr Farsalinos
The National Institute of Occupational Safety and Health (NIOSH) submitted a letter to the editor of
Nicotine and Tobacco Research journal concerning our diacetylacetyl propionyl study. As you may

The importance of proper
information: Risk
perception about e
cigarettes is the strongest
predictor of dual use

NIOSH submits letter to the
editor concerning our
diacetyl study

remember, that was a chemical analysis study evaluating 159 eliquids from Europe and the US for
the presence of diacetyl and acetyl propionyl. We found that 74.2% of the samples were positive for
the presence of these chemicals. To assess the level of exposure, we used the NIOSHestablished
safety limits of occupational exposure and determined that the average daily exposure from the
liquids tested was 100 and 10 times lower than NIOSHset limits. The letter and our response were
published by the journal today, but since they are not openaccess, I will present the main points of
the NIOSH letter and our response herein.
The main purpose of the NIOSH letter was to clarify that the limits set by the institute refer to
occupational exposure and not to consumers or the general public and that the comparison between
smokers (or vapers) and occupational exposure is not widely accepted. The authors of the letter
supported that their Occupational Exposure Limits are not applicable to sensitive population
subgroups but to people healthy enough to work. They added that the NIOSHestablished safety limit
is not a measure of absolute safety but a level of exposure that would result in less than 1 in 1000
workers developing lung dysfunction after 45 years of exposure. Moreover, they expressed concern
about the accuracy of the cigarette smoke content of diacetyl as measured by Pierce et al, implying
that the levels in smoke are lower than what they measured. However, they provide no justification
for this. Finally, they mentioned that in our calculations we underestimated the breathing volume of
workers by considering that they have a basic resting ventilation rate. They argued that workers
conduct manual activity during their working hours, resulting in significant elevation on breathing
rate and volume.
In our response, we used the NIOSH arguments to further support the appropriateness of our
approach. In particular, we mentioned that the targeted population for ecigarette use is the smoking
population. Whether sensitive or not, these people are exposed to a large number of toxicants on a
daily basis for many years. Additionally, we emphasized that a risk level of 1 in 1000 developing
lung dysfunction represents a tremendous benefit for smokers who have a 1 in 34 risk of
developing chronic obstructive lung disease in their lifetime. Additionally, we provided further
evidence from the literature on the levels of diacetyl in tobacco cigarette smoke. Studies by Fujioka
and Shibamoto and by MoreeTesta and SaintJalm found diacetyl in smoke at levels similar to the
study by Pierce et al. Finally, we accepted the argument by NIOSH that we underestimated the
ventilation rate of workers. That was a conscious decision, because we wanted to use the most
stringent criteria in the comparison. Thus, we used the worstcase scenario of resting ventilation rate,
which underestimated the safetylimit exposure set by NIOSH. Based on mild and moderate activity,
the NIOSHestimated safety exposure limit would be 86micrograms/day (mild activity) and
302micrograms/day (moderate activity) for diacetyl, and 132micrograms/day (mild activity) and
638micrograms/day (moderate activity) for acetyl propionyl. Our initial calculations considering
resting ventilation rate was 65micrograms/day for diacetyl and 137micrograms/day for acetyl
propionyl. Thus, the NIOSHset limits are approximately 50400% higher than what we considered
in our original study, using the worst case scenario.
In conclusion, it is important to provide a comparative measure of exposure to diacetyl and acetyl
propionyl from ecigarette use, considering that the targeted population is smokers who have a high
275
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risk of developing disease and are continuously exposed to several toxins (including diacetyl and
acetyl propionyl). In any case, we made clear that diacetyl and acetyl propionyl represent an
avoidable risk and every effort should be made to remove them from eliquids. In our opinion, the
major impact of our study is that it alerted the industry to take care of this issue. Anecdotal evidence
suggests that there is a lot of improvement in this area, and we believe that a future study is needed to
evaluate and verify whether diacetyl and acetyl propionyl have been removed from eliquids.
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Quit and Smoking Reduction Rates in Vape Shop Consumers:
A Prospective 12-Month Survey
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Abstract: Aims: Here, we present results from a prospective pilot study that was aimed at
surveying changes in daily cigarette consumption in smokers making their first purchase at
vape shops. Modifications in products purchase were also noted. Design: Participants were
instructed how to charge, fill, activate and use their e-cigarettes (e-cigs). Participants were
encouraged to use these products in the anticipation of reducing the number of cig/day
smoked. Settings: Staff from LIAF contacted 10 vape shops in the province of the city of
Catania (Italy) that acted as sponsors to the 2013 No Tobacco Day. Participants: 71 adult
smokers (≥18 years old) making their first purchase at local participating vape shops were
asked by professional retail staff to complete a form. Measurements: Their cigarette
consumption was followed-up prospectively at 6 and 12 months. Details of products
purchase (i.e., e-cigs hardware, e-liquid nicotine strengths and flavours) were also noted.
Findings: Retention rate was elevated, with 69% of participants attending their final
follow-up visit. At 12 month, 40.8% subjects could be classified as quitters, 25.4% as
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reducers and 33.8% as failures. Switching from standard refillables (initial choice) to more
advanced devices (MODs) was observed in this study (from 8.5% at baseline to 18.4% at
12 month) as well as a trend in decreasing the e-liquid nicotine strength, with more
participants adopting low nicotine strength (from 49.3% at baseline to 57.1% at 12 month).
Conclusions: We have found that smokers purchasing e-cigarettes from vape shops with
professional advice and support can achieve high success rates.
Keywords: smoking cessation; smoking reduction; electronic cigarette; vape shop;
tobacco harm reduction

1. Introduction
Most smokers want to quit and make attempts to do so, but the majority of these attempts fail
largely because the powerful addictive qualities of nicotine and non-nicotine sensory and behavioural
cues [1,2]. For those willing to quit, combination of pharmacotherapy and intensive behavioural
intervention for smoking cessation can support their quit attempts and can double or triple quit rates [3,4].
However, outside the context of rigorous randomized controlled trials, reported efficacy rates are
somewhat lower [5–7]. Consequently, the need for novel and more efficient approaches to smoking
cessation interventions is unquestionable.
Electronic cigarettes (e-cigs) are an attractive long-term alternative nicotine source to conventional
cigarettes because of their many similarities with smoking [8,9] and randomized controlled trials with
early generation products have shown that they may assist smokers to remain abstinent during their
quit attempt [10,11]. E-cigs come in all sorts of shapes and sizes. Some, commonly referred to as first
generation devices, resemble tobacco cigarettes (cigalikes) with a mouthpiece resembling a cigarette
filter, a battery and a LED which glows when the user inhales on the device. These devices comprise
low-capacity disposable or re-chargeable batteries and combined cartridges and atomisers
(cartomisers). Second generation devices often resemble a pen (personal vaporizer) are equipped with
high-capacity lithium batteries, a more efficient vaporizing system compared to cigalikes and can be
refilled with a wide combination of flavours and nicotine levels. These devices assent to a more
fulfilling vaping experience compared to first generation e-cigs with the choice of an extensive number
of e-liquid aromas, and thicker vapour [12,13].
Third generation devices (more advanced devices-MODs) bear little visual resemblance to
cigarettes, use larger-capacity batteries, replacement heating coils and wicks for atomizers, and
adjustable and programmable power delivery.
These products can be purchased in tobacco retail environments, convenience stores, liquor stores,
pharmacies, and on the Internet. Shops devoted exclusively to trial and sales of e-vapour products
(e.g., refillable and disposable e-cigs, several types of solution strengths and flavours, customizable
atomizers and tank systems, and other accessories) are known as “vape shops” and their popularity has
been growing in parallel to that of e-cigs [14].
Two randomised controlled trials investigating success rates in smokers asked to try cigalikes have
reported disappointingly low quit rates; 4%–8.7% for the ECLAT study in Italy [10] and 4%–7.3% for
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the ASCEND study in New Zealand [11]. Not surprisingly, much higher success rates have been
reported in clinical trials with refillable penlike e-cigs, with an overall quit rate of 36% at
6 months [15,16]. Nonetheless, it is likely that their performance and appeal as cigarette substitutes can
be further improved outside the rigid context of an experimental setting by describing success rates
with refillables purchased by smokers at vape shops where professional advice and regular technical
support it is also available. Therefore, we hypothesized that vape shops environment together with best
matched e-vapour products may promote high success rates in smokers interested in trying this
alternative to tobacco smoking. Here, we present results from a prospective pilot study that was aimed
at surveying changes in daily cigarette consumption in smokers making their first purchase at vape
shops. Modifications in products purchase over time were also noted.
2. Methods
2.1. Participants and Study Design
Adult smokers (≥18 years old) making their first purchase at local participating vape shops were
asked by professional retail staff to complete a form with their basic demographic and smoking history
details together with scoring of their level of nicotine dependence by means of Fagerstrom Test of
Nicotine Dependence (FTND) questionnaire [17]. Participants were instructed how to charge, fill,
activate and use their e-cigs. Key troubleshooting was addressed and phone numbers were supplied for
technical assistance. Participants were encouraged to use these products in the anticipation of reducing
the number of cig/day smoked. Their cigarette consumption was followed-up prospectively at 6 and 12
months. Details of products purchase (i.e., e-cig hardware, e-liquid nicotine strengths and flavours)
were also noted. University of Catania Ethics Review Board approved the study protocol and subjects
gave consent prior to participation.
2.2. Vape Shops
Staff from Lega Italiana Anti Fumo (LIAF) contacted 10 vape shops in the province of the city of
Catania (Sicily) that acted as sponsors to the 2013 No Tobacco Day. Vape shop owners were asked to
help with a survey of smokers making their first purchase at their vape shops. Three declined, but
seven accepted to be involved. Participating shops were bar or lounge types and displayed a wide
range of nicotine in juices, large selection of flavours and hardware (including cigalikes, refillables and
MODs).
2.3. Study Outcome Measures
Sustained 50% reduction in the number of cig/day from baseline (reducers) was defined as
sustained self-reported 50% reduction in the number of cig/day compared to baseline for the 30-day
period prior to follow-up visit.
Sustained 80% reduction in the number of cig/day (heavy reducers) and sustained smoking
abstinence from baseline (quitters) were defined as sustained self-reported 80% reduction in the
number of cig/day compared to baseline and complete self-reported abstinence from tobacco smoking
(not even a puff) for the 30-day period prior to follow-up visit respectively. Smokers who failed to
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meet the above criteria and those who were lost to follow-up were categorized as reduction/cessation
failures (failures).
2.4. Statistical Analyses
Primary and secondary outcome measures were computed by including all enrolled
participants and assuming that all those individuals who were lost to follow-up are classified as
failures (intention-to-treat analysis). Data were expressed as mean (±SD). One-way Analysis of
Variance (ANOVA) was used for detecting differences between means, and χ2 test for testing
differences in variable frequency distributions. Repeated Measures ANOVA was used for detecting
differences at different time points.
3. Results
3.1. Participant Characteristics
A total of 71 (M 44; F 27) regular smokers (mean [±SD] pack/years of 32.4 [±13.7]) with a mean
(±SD) age of 41.7 (±8.8) years, and mean (±SD) FTND score of 5.6 (±2.2) were enrolled by seven
participating vape shops (Table 1). Retention rate was high, with 49 (69%) participants completing all
study visits and attending their final follow-up visit at 12 month. Baseline characteristics (sex, age,
pack/year, and FTND) of those who were lost to follow-up were not significantly different from those
of participants who completed the study.
Table 1. Characteristics of the study sample at enrollment.
Sex n (%)
Age (years, mean ± SD)
FTND (mean ± SD)
Packs/year (mean ± SD)
CPD (mean ± SD)

M
44 (62)
42.6 ± 8.6
5.6 ± 2.3
36.0 ± 14.3
26.5 ± 7.9

F
27 (38)
40.4 ± 9.3
5.1 ± 1.9
26.5 ± 10.5
22.3 ± 4.6

p Value
0.31
0.12
0.004
0.016

CPD: cigarettes per day; FTND: Fagerstrom Test for Nicotine Dependence.

3.2. Changes in Smoking Behaviour
Participants’ smoking status at baseline and at 6 and 12 month follow-up visits is presented in Figure
1. Taking the whole cohort of participants (n = 71), the cig/day use changed (mean and range) from
24.9 (15–50) at baseline to 4.0 (0–30) at 6 month and 2.6 (0–15) at 12 month (p < 0.0001). At 12
month, 29/71 subjects (40.8%) could be classified as quitters, 18/71 (25.4%) as reducers, of which 11
(15.5%) reduced their cig/day consumption by at least 80% from baseline, and 24/71 (33.8%) were
classified as failures, of which 22 (31%) were lost to follow-ups.
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Overall, combined smoking reduction and smoking abstinence was shown in 47/71 (66.2%)
participants, with a mean (range) of 24.7 cig/day (15–50) at baseline, decreasing significantly to 2.2 cig/day
(0–10) at 12 month (p < 0.0001), which is equivalent to an overall 89.1% reduction from baseline.
None of the individual characteristics (age, gender, pack/years, FTND) recorded at baseline were a
significant predictor the smoking status at the final follow-up visit.

Figure 1. Distribution of smoking phenotype classification (intention-to-treat analysis) at
6 and 12 month follow-up visits.
3.3. Changes in Products Choice
Participants’ products choice at baseline and at 6 and 12 month follow-up visits is illustrated
in Figure 2.
An increasing percentage of participants switched from standard refillable e-cigs (initial choice) to
more advanced devices (MODs) during the study (from 8.5% at baseline to 18.4% at 12 month).
Participants also tended to decrease the nicotine strength of their e-liquid with time. More users used a
low (4–9 mg/mL) nicotine strength at 12 months, and, less users used a medium (12–18 mg/mL)
nicotine strength at 12 month, compared to baseline. Some change did occur too for the preferred
flavour used by the participants over time, but most of the participants in our study consistently
preferred tobacco flavours over other flavours.
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Figure 2. Details of e-Cigs type, e-liquid nicotine strengths (%) and flavours purchased at baseline and at 6 and 12 month follow-up visits. PV:
personal vaporizers. MODs: more advanced devices. Low nicotine (4–9 mg/mL), medium nicotine (12–18 mg/mL), high nicotine (19–24 mg/mL).
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4. Discussion
E-cigs’ success rates have been reported in several clinical trials [10,11,15,16] and Internet
surveys [18–20], but never in prospective studies under natural conditions. Here, we present results
from the first prospective survey of changes in daily cigarette consumption in smokers making their
first purchase at vape shops. The higher success rates observed in this study could reflect both a
progress in the type of e-cigs used currently, and a better support and advice from the vape shop staff.
Success rates were not only high, but also stable thorough the whole observation period with quit
rates of 42.2% in the intent-to-treat analysis at 6 month barely decreasing to 40.8% at 12 month.
The reported quit rates are not only higher than those obtained with pharmaceutical products for the
treatment of nicotine addiction [21,22], but also greater than those of first generation cigalikes [10,11].
In contrast, similar quit rates were observed in a recent prospective 6-month study with refillable
e-cigs [15].
In addition to those quitting completely, 25.4% substantially reduced cigarette consumption.
The prevalence of dual use (that is, use of both e-cigs and conventional cigarettes) in our survey is
much lower than that reported for cigalikes [18–20]. Although dual use by leading to gradual reduction
in cigarette consumption may aid future quit attempts [23,24], it is not known to what extent this
behaviour may confer significant reduction in risk and reversal of harm in long-standing dual users.
The large number of consumers still using the product at 12 months (combined single and dual
usage was 66.2%) and the high retention rate (69%) in this study may suggest that the products
purchased were providing adequate satisfaction. This may be due to several factors including quality
hardware, large selection of flavours and nicotine. Nicotine absorption using high quality e-vapour
products has been shown to be consistently superior compared to cigalikes [25,26], which is
compatible with a better suppression of the withdrawal symptoms. Last but not least, the high success
rate in this study may be also attributable to participants self-selection (i.e., smokers well motivated in
trying e-cigs and making their first purchase at vape shops).
Nonetheless, about one third of smokers in this study failed to quit or to substantially reduce
cigarette smoking with e-cigs. That reasons for failure were not collected in this study, but this could
be due to the fact that probably not all smokers could find the adequate hardware-liquidware
combination to allow a fulfilling vaping experience or that some unknown factor hindered their use
under realistic conditions. It is not excluded also, that some of them may have persisted to use e-cigs,
but went to buy their products in other vape shops than the one chosen for this study.
It is interesting that 69% of vape shop consumers went regularly back to their local vape shop for
more personalized e-cig support and advice. This loyalty factor is perhaps a key informative finding
and suggests that vape shop staff can promote healthier life-style changes in smokers.
As noted in other (internet) surveys, e-cig users tend to adapt their vaping experience over time [13,27].
This is reflected somewhat in the increased percentage of participants who switched from standard
refillables (initial choice) to more advanced devices (MODs) in this study (from 8.5% at baseline to
18.4% at 12 month). Similarly, we observed a trend in decreasing the nicotine strength of their e-liquid,
with more participants using low nicotine strength at 12 months compared to baseline, and inversely, with
less participants using medium nicotine strength at 12 month compared to baseline. This could confirm that
nicotine dependence decreases over time with e-cig use, as noted by other investigators [13,28], but cannot
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be validated in our study as we did not measure nicotine dependence at 12 month. The change in vaping
experience was also the case for the preferred flavour used by the participants over time, although less
significant in our study than in others [12,13,20], with the participants in our study consistently
preferring tobacco flavours over any other flavour. This may reflect differences in study populations,
vape shop consumers representing a more natural condition compared to those responding to online
questionnaires.
There are some limitations in our study:
Firstly, this is a small prospective study (already stated in the text), hence the results observed may
be due to bias and not due to a true effect; and consequently be interpreted with caution. However,
despite being a small study we were able to detect positive significant changes for success outcomes.
Secondly, patients in this study may represent a self-selected sample, which is not representative of
all smokers who switch to e-cigs.
Lastly, smoking abstinence was self-reported. However, self-reported number of cigarettes smoked
per day in studies of this type is not subjected to the kind of biases observed in clinical trials where
there is the tendency to claim abstinence [29].
This small uncontrolled study shows that combination of high quality e-vapour products together
with personalized e-cig support and advice at vape shops promotes high success rates in smokers
interested in trying this alternative to tobacco smoking. Complete tobacco cessation is the best
outcome for smokers, but the powerful addictive qualities of smoked nicotine and of the ritualistic
behavior of smoking create a huge hurdle, even for those with a strong desire to quit. Tobacco harm
reduction (THR), the substitution of low-risk nicotine products for cigarette smoking, is a realistic
strategy for smokers who have difficulty in quitting. E-cigs are the newest and most promising
products for THR [30]. This approach has been recently exploited to reduce or reverse the burden of
harm in smokers with mental health disorders and chronic airway diseases [31,32]. It is ironic, but the
extent of displacement from tobacco smoking to regular vaping will also depend on how efficient ecigs will become in replicating smokers’ smoking experience and how prevalent and helpful will be
vape shops. As a matter of fact, substantial public health benefits (i.e., increase in smoking cessation
rates and a continued decline in smoking prevalence) are now reported in countries with high
prevalence of vaping [33].
Improved products reliability and attractiveness might have contributed to the very low number of
lost to follow-up and high success rates thus confirming the notion that these products are attractive
substitutes for conventional cigarettes. Although larger longitudinal studies in vape shops are
warranted to confirm these encouraging results, the notion that high quality e-vapour products together
with personalized e-cig support and advice at vape shops can substantially decrease cigarette
consumption, and allow a large number of smokers to quit should be taken into consideration by
regulatory authorities seeking to adopt proportional measures for the vapour category [34].
5. Conclusions
Here we have shown for the first time that combining availability of appealing e-vapour products
for smoking substitution with professional advice from vape shops staff it is possible to achieve high
and stable success rates. By promoting healthier life-style changes in smokers, vape shops may
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become valuable allies in the fight against smoking. Larger studies are now needed to confirm these
preliminary findings and to establish the importance of integrating these antismoking services into
future tobacco control strategies.
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RESUME
La cigarette électronique inquiète car elle pourrait ne pas être sans danger, être un moyen
d’initiation des jeunes à la nicotine, rendre impossible l’application de fumer du tabac dans
les lieux clos et couverts. Sa place comme moyen d’arrêt du tabac est en cours d’évaluation.
Bien qu’encore partielles, les études indiquent que si la cigarette électronique doit être
surveillée et réglementée, elle est aussi une opportunité nouvelle car son développement est
accompagné d’une baisse notable du tabagisme en France.

SUMMARY
The e-cigarette is worrying as it could be not so safe, a way of initiation for youngsters to
nicotine, make it impossible to implement the tobacco smoking bans. Its use as a tobacco
cessation tool is under evaluation. Even still partials, studies show that if the e-cigarettes
have to be regulated and under surveillance, they are too a true new opportunity as their
development in France goes along with a marked decrease of the tobacco market.
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INTRODUCTION
Le tabac tue un fumeur sur deux, soit annuellement 73000 Français ou 200 par jour.
C’est une menace sévère et à court terme chez la femme enceinte. Le tabac est la première
cause évitable de décès dans le monde [1, 2]. L'industrie du tabac développe pourtant des
trésors d'ingéniosité pour maintenir, voire renforcer, l'addiction des fumeurs et rendre
dépendants enfants et adolescents [3].
Les mesures efficaces contre le tabac font l’objet d’un tel consensus scientifique qu’elles sont
réunies dans un traité international (la Convention Cadre de Lutte Anti Tabac ou CCLAT)
ratifié par la France dès 2004 : interdiction de la publicité, augmentation dissuasive et répétée
des taxes, protection des non-fumeurs, éducation et aide à l’arrêt de la consommation. En
France, un certain nombre de mesures ont été prises par des gouvernements successifs depuis
la loi Veil de 1976. La mesure la plus dissuasive auprès des fumeurs est l'augmentation
répétée des taxes [4]. Les augmentations qui ont suivi la loi Evin de 1991 à 1997, le Plan
Cancer I de Jacques Chirac et Jean-François Mattéi (2003-2004) avec un triplement des prix
ont réduit d’un facteur 2 les volumes des ventes de tabac d’une part et les cancers du poumon
des hommes de 35-44 ans d’autre part. La promotion des thérapeutiques du sevrage tabagique
(1997-2002), l'aide à ce sevrage avec un forfait de prise en charge par l'assurance maladie ne
sont pas des mesures suffisantes pour avoir un impact mesurable sur le niveau du tabagisme.
La période de 2004 à 2011 est en opposition aux engagements pris par la France en ratifiant la
CCLAT. La cogestion du marché par le ministère du Budget et l’industrie du tabac a conduit à
des augmentations de prix (et non de taxes) destinées à augmenter les profits en maintenant le
volume des ventes [5]. La cigarette électronique ou e-cigarette a fait une entrée remarquée et a
modifié le paysage de la lutte contre le tabagisme depuis 2012.

LA CIGARETTE ELECTRONIQUE OU E-CIGARETTE
Inventée en Chine par Hon Lik en 2006, la cigarette électronique de deuxième ou
troisième génération est disponible sur un marché qui se développe de manière spectaculaire
[6, 7, 8]. En France, en 2013, on estime à un million le nombre d’utilisateurs appelés
“vapoteurs”, soit au moins 8% des 13,5 millions de fumeurs.
Le principe est de provoquer par un chauffage doux (environ 60°C) un aérosol plus ou
moins concentré en nicotine. Contrairement à la cigarette traditionnelle, pour laquelle la
température du foyer peut atteindre 500 à 700 degrés, il ne s'agit pas d'une combustion. Le
principal composant de l’aérosol est le propylène glycol ou le glycérol, auxquels peuvent
s’ajouter de la nicotine, de l'eau, de l'éthanol et des arômes. Bien que certains inhalateurs
2
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électroniques de nicotine ressemblent par leur forme à des produits classiques du tabac
(cigarettes, cigares, cigarillos, pipes ou pipes à eau), ils peuvent aussi prendre la forme
d’objets du quotidien tels que stylos, clés USB ou dispositifs cylindriques, voire
rectangulaires. Les différences de voltage de la batterie et des résistances des circuits
entraînent une variabilité de la quantité d’aérosol et peuvent, par conséquent, influer sur la
disponibilité de la nicotine et des autres constituants. Le comportement de l’utilisateur peut
aussi modifier la résorption de la nicotine par la durée des bouffées, la profondeur de
l’inhalation et leur fréquence. Certains utilisateurs modifient eux-mêmes ces dispositifs pour
régler la diffusion de nicotine ou d’autres drogues (THC du cannabis). Les recharges de
nicotine sont de différents dosages. En France, quatre dosages sont proposés (3 à 6 mg/mL - 7
à 12 mg/mL - 13 à 17 mg/mL - 18 à 20 mg/mL). La Directive européenne du 3 avril 2014 sur
les produits du tabac interdit les concentrations supérieures à 20 mg/mL.
L’e-cigarette peut aider une démarche de réduction des doses vers l’abstinence
nicotinique. Si l’usage de l’e-cigarette provoque un « throat hit » apprécié des fumeurs, il
entretient aussi leur gestuelle et permet donc l’inhalation de nicotine. Avec une cigarette
classique, la nicotine parvient au cerveau en 7 secondes et sa concentration plasmatique
dépasse 26 ng/mL en moins de 10 minutes. L’e-cigarette conduit à un passage moins rapide
de la nicotine vers le cerveau. Avec les e-cigarettes de deuxième et troisième générations, la
délivrance de la nicotine se rapproche désormais de celle obtenue avec une cigarette
traditionnelle mais les bouffées restent plus étalées au cours de la journée.

TOXICITE COMPAREE DE LA CIGARETTE ELECTRONIQUE ET DE LA
CIGARETTE CLASSIQUE
En ce qui concerne la cigarette électronique, nous ne disposons à l'heure actuelle que
d'une étude comparative de toxicité à long terme qui ne laisse pas apparaître, comparée aux
timbres de nicotine, d’effets secondaires sérieux. Les études de toxicité à court terme sur des
cultures de fibroblastes, montrent que les liquides des e-cigarettes sont beaucoup moins
toxiques que la fumée du tabac. De plus, l’aérosol, communément appelé « vapeur », émis
par l’e-cigarette à la température d’environ 60 degrés ne contient pas les substances
toxiques liées à la combustion comme le monoxyde de carbone ou les goudrons. Quant
aux principaux composants des e-liquides : le propylène glycol, également utilisé comme
additif alimentaire, n’a aucune toxicité à court terme à la température de 60 degrés, la
dégradation du glycérol en produits toxiques n’est significative qu’au-delà de 250 degrés. Les
concentrations

de

carcinogènes

(formaldéhyde,

acétaldéhyde,

acroléine,

toluène,
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nitrosamines) sont de 9 à 450 fois moins élevées qu'avec la cigarette traditionnelle. La
combustion du tabac d'une cigarette classique produit 7000 composants dont plus d'une
centaine sont cancérigènes. La toxicité du tabac est aussi celle du monoxyde de carbone qui
se fixe sur l’hémoglobine. Quant à la nicotine, qui reproduit au niveau des récepteurs
nicotiniques les effets de l‘acétylcholine, elle stimule le « système de récompense », avec une
libération de dopamine au niveau du noyau accumbens associée à une sensation de plaisir.
Quand elle cesse, le déplaisir, la frustration, l’irritabilité conduisent à fumer de nouveau. Pour
accroître la libération de dopamine, à partir de laquelle s’édifie l’addiction, les fabricants de
cigarettes ajoutent au tabac diverses substances : ammoniaque pour accroître la proportion de
nicotine libre, chromones dont la combustion donne naissance à des aldéhydes volatils
(formaldéhyde, acétaldéhyde, propionaldéhyde, acroléine….) qui inhibent la monoamine
oxydase, enzyme de dégradation de la dopamine. Finalement la toxicité de l’e-cigarette est
bien moindre que celle du tabac fumé, car elle est amputée de celle des substances
cancérigènes, de celle de l’oxyde de carbone et de la présence des aldéhydes volatils qui
accroissent les effets recherchés de la nicotine. C’est donc un outil utile à la réduction de
la mortalité, mais aussi de la morbidité tabagique. L’intérêt de l’e-cigarette réside en outre,
dans le possible recours à des recharges de concentrations décroissantes de nicotine, pour aller
progressivement vers l’abstinence complète et définitive. Ainsi les recharges devraient être
exemptes de tout adjuvant influant la saveur, l’odeur ou le parfum aux fins d’accroître
l’appétence et de constituer un moyen supplémentaire d’attrait et de dépendance, notamment
chez les enfants et les adolescents. Leur composition précisée et contrôlée devra répondre à la
norme AFNOR en cours d'élaboration.
Même s'il est difficile de quantifier précisément la toxicité à long terme de la
cigarette électronique, celle-ci est à l’évidence infiniment moindre que celle de la
cigarette traditionnelle.

CIGARETTE ELECTRONIQUE VERSUS TRAITEMENT PAR SUBSTITUTION
NICOTINIQUE
Un rapport [6] remis en mai 2013 au ministre français en charge de la santé faisait le
point sur le sujet. L’accord semble général pour dire que ce produit est moins dangereux que
la cigarette traditionnelle. Une méta-analyse [9] sur treize études dont deux contrôlées et
randomisées montre que la cigarette électronique avec nicotine a deux fois plus de chance de
conduire à un arrêt complet d’au moins six mois que celle sans nicotine (risque relatif,
RR=2,29 ; intervalle de confiance, IC 95% 1,05 à 4,96) ; davantage de fumeurs avaient réduit
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d’au moins 50% leur consommation (RR=1,31 ; IC 95% 1,02 à 1,68). Sur ce dernier point,
l’e-cigarette fait mieux que les timbres à la nicotine (RR=1,41 ; IC 95% 1,20 à 1,67). Aucun
événement indésirable grave n’a été décrit dans ces études. Ces résultats sur de faibles
effectifs demandent à être confirmés. L’e-cigarette n’est aujourd’hui recommandée par
aucune organisation officielle (OMS, HAS, DGS...) mais « la HAS considère en revanche
que, du fait de sa toxicité beaucoup moins forte qu’une cigarette, son utilisation chez un
fumeur qui a commencé à vapoter et qui veut s’arrêter de fumer ne doit pas être découragée »
[10].
Une incitation forte devrait être faite pour que ce dispositif soit mis au service de
l’instauration de l’abstinence. D’éventuelles recharges contenant des concentrations de
nicotine supérieures à 20 mg/mL ou revendiquant un effet bénéfique à la santé (aucune
n’est actuellement sur le marché) devraient avoir le statut de médicament et disposer
d'une AMM avec procédure simplifiée. En effet, il s'agit d'une variante du spray de nicotine
déjà sur le marché. Le statut de médicament permettrait à l'assurance maladie de l’inclure
dans le forfait de prise en charge du sevrage tabagique. Dans le cadre de l'éducation
thérapeutique, une dispensation officinale pourrait être organisée.
La cigarette électronique contribue à aider les fumeurs qui l’ont adoptée à se
libérer du tabac. Les recharges contenant plus de 20 mg/mL devraient avoir le statut de
médicament.

E-CIGARETTE ET CONTROLE DU TABAC
La cigarette électronique, entourée d’un puissant battage médiatique, est devenu un
objet à la mode qui pourrait tenter les mineurs. En France, l’étude faite depuis de nombreuses
années à Paris [11] est plutôt rassurante : le tabagisme des collégiens et les lycéens continue
de baisser. De plus, même en ajoutant les différentes sources de nicotine (tabac plus
cigarette électronique), leur utilisation par les collégiens parisiens est en baisse, de
20,2% en 2011 à 16,2% en 2014. Malgré cela, l’e-cigarette ne peut être destinée aux
enfants et adolescents et, comme pour le tabac, sa vente doit être interdite aux mineurs
ainsi que le stipule la loi Hamon de mars 2014.
L’usage en public de l’e-cigarette est difficile à distinguer de celui des cigarettes
classiques : il peut inciter à ne plus respecter les interdictions de fumer. Il y a un large
consensus des acteurs de santé publique pour demander l’interdiction de l’usage de l’ecigarette dans TOUS les lieux où il est interdit de fumer.
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Les achats d’entreprises fabriquant et distribuant des cigarettes électroniques par
l’industrie du tabac se multiplient et des campagnes publicitaires, y compris à la télévision
française, ont déjà commencé, destinées indistinctement aux fumeurs, aux non-fumeurs, aux
enfants et adolescents. Il est donc évident qu’il faut interdire toute publicité et toute
promotion de ce produit, sauf dans son utilisation comme méthode d’arrêt si celle-ci est
reconnue.

CONCLUSIONS ET RECOMMANDATIONS
Les baisses de ventes de cigarettes en 2012 (- 4,9%), 2013 (- 7,6%) et 2014 (- 5,3%)
ne peuvent être dues aux augmentations de prix bien insuffisantes pour avoir un tel effet. De
plus, ces baisses de ventes sont accompagnées d’une diminution drastique des recours aux
traitements de la dépendance tabagique alors qu’ils augmentent systématiquement quand les
taxes sont augmentées de façon dissuasive (10%). Il est donc probable que ces baisses de
ventes de cigarettes (tabac) soient liées au rapide accroissement de la disponibilité et des
ventes de cigarettes électroniques.
L’Académie Nationale de Médecine recommande :
1. de réglementer la fabrication et la distribution de l’e-cigarette (et produits
apparentés) afin d’en assurer la sureté et la fiabilité (norme AFNOR) ;
2. de ne pas dissuader les fumeurs qui l’utilisent et de favoriser l’émergence
d’une e-cigarette « médicament » pour des produits revendiquant un effet
bénéfique pour la santé et mis à la disposition des fumeurs qui désirent évoluer
vers l’abstinence par le circuit pharmaceutique ;
3. de maintenir et d’assurer l’application de l’interdiction de vente aux mineurs,
de son usage en public partout où il est interdit de fumer du tabac ;
4. d’en interdire toute publicité et promotion, sauf dans son utilisation comme
méthode d’arrêt si celle-ci est reconnue.

PERSONNALITES AUDITIONNEES
Pr Bertrand Dautzenberg (service de pneumologie et réanimation GHU Pitié-SalpêtrièreCharles Foix APHP).
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********

L’Académie saisie dans sa séance du mardi 3 mars 2015, a adopté le texte de ce rapport avec
71 voix pour, 1 voix contre et 4 abstentions.

Pour copie certifiée conforme
Le secrétaire perpétuel

Professeur Daniel COUTURIER
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Exhaled Electronic Cigarette Emissions:
What’s Your Secondhand Exposure?
Jonathan Thornburg, Quentin Malloy, Seung-Hyun Cho,
William Studabaker, and Youn Ok Lee
Key Findings
• Electronic cigarettes are a rapidly growing business
with annual sales doubling yearly to $1 billion in 2013.
• Little scientific evidence exists on secondhand
exposures to the aerosols and vapors exhaled by the
user of an electronic cigarette.
• A non-user may be exposed to aerosol particles
smaller than 1000 nanometers, similar in size to
tobacco smoke and diesel engine smoke. The exact
size distribution depends on the chemical composition
of the electronic cigarette liquid, the e-cigarette device
operation, and user vaping preferences.
• The aerosol and gases produced by e-cigarettes
contain nicotine, glycerin/glycols, artificial flavorings,
and preservatives.

Current Knowledge
Electronic cigarettes (e-cigarettes) are nicotine-delivering
consumer products designed to closely mimic the experience
of smoking conventional cigarettes. The courts have
determined e-cigarettes to be tobacco products, and the Food
and Drug Administration has proposed deeming them a
tobacco product. E-cigarettes are currently unregulated. Very
little is known about the health effects associated with their
use. As e-cigarette use rapidly proliferates in the United States,
research is needed to determine potential health risks posed by
emissions from e-cigarettes. Currently, little scientific evidence
on the toxicant exposures posed by e-cigarette use is available,
particularly for a non-user’s secondhand exposures in public
places.

regarded as safe” in food products; however, their inhalation
toxicity is unknown. To inform indoor air policies related
to e-cigarettes, policy makers and public health officials
need information on the potential health effects of indirect
exposures to e-cigarette emissions.

Understanding the Problem
E-cigarettes are battery-powered devices that resemble
traditional cigarettes and are designed to deliver nicotine
to users. These devices typically operate by heating a liquid
solution (called an e-liquid) composed of a humectant (e.g.,
propylene glycol or glycerol), nicotine, and flavoring agents.
Various types of e-cigarettes are available. E-cigarettes are
marketed to consumers online, in print, and on television.
They are usually advertised as a healthier alternative to
cigarette smoking, useful for quitting or reducing cigarette
smoking, and a way for smokers to circumvent clean indoor
air laws. From 2010 to 2011, e-cigarette awareness among

Few studies have been published that assess secondhand
exposure to e-cigarette emissions or have been performed
using realistic exposure conditions. E-cigarette emissions
contain nicotine, with its known pharmacological effects on
neurotransmitters in the central and sympathetic nervous
system that lead to addiction. E-cigarette emissions also
contain numerous chemicals the FDA considers “generally
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all adults increased from about 41% to 58% and use nearly
doubled (from about 3% to 6%).1 Since 2007, e-cigarette sales
have doubled every year, reaching annual sales of $1 billion in
August 2013.2
As e-cigarette use proliferates in the United States, research
is needed to determine the potential health risks posed
by indirect exposure to the aerosol and gases emitted by
e-cigarettes. Although some studies have examined the
chemical constituents of e-liquids,3-5 e-liquids are altered
during the heating process and are converted into aerosol and
gases that contain other potentially harmful constituents, such
as aldehydes, polycyclic aromatic hydrocarbons, and metals.4,6
Little scientific evidence is available on the toxic chemical
exposures posed by the use of e-cigarettes,7,8 particularly
for indoor secondhand and tertiary exposures in public
places.9,10 Policy makers and public health officials need more
information about the potential health impact of such indirect
exposures to e-cigarette emissions to inform indoor air policies
related to the use of these products.11
Recent research has started to characterize e-cigarette
emissions, with an initial focus on understanding the
exposure and dose received by the user. These studies used
modified smoking machines or experimental systems to
generate the emissions for sample collection and/or realtime characterization,5,12–15 or they injected emissions
into a chamber for sample collection and/or real-time
characterization.16 Only one study attempted to extrapolate the
data collected in a chamber study to characterize secondhand
exposure.16 In a separate project, researchers collected and
analyzed e-cigarette emissions dispersed into a 40-cubic-meter

chamber (roughly the size of an 8- by 10-foot room),17 but data
quality and interpretation concerns raised questions about
the accuracy and representativeness of the data for assessing
secondhand exposures.18 To date, few studies of secondhand
e-cigarette exposures have used realistic exposure conditions.

Recent RTI Findings
Our initial understanding of secondhand exposure is based
on an understanding of the source-exposure-dose paradigm
(see Figure 1) and an analysis of RTI’s and other researchers’
e-cigarette emissions characterization data. The exposure
paradigm illustrates the critical factors that influence the
nicotine dose received from primary, secondary, and tertiary
exposure to e-cigarette emissions. The source of secondhand
exposure is the aerosol and gases exhaled by the primary
user. Tertiary exposure is caused by the residue deposited on
surfaces and fabrics.
Our dosimetry modeling calculated that a teenage male
e-cigarette user exhales 50% of the e-cigarette emissions
that he inhaled. The devices and e-liquids themselves
are the most important determinants of the physical and
chemical characteristics of the exhaled aerosol and gases. The
physiological conditions of our lungs, the quality of the device,
and the composition of the e-liquid impact the aerosol size
distribution (Figure 2) and chemical composition (Table 1) of
the aerosol. The warm, humid conditions in our lungs prevent
aerosol evaporation and actually promote aerosol formation.
The trace quantities of metals potentially released by the
heating coil, thermal oxidation of organic compounds’ byproducts, artificial flavorings, and preservatives are additional
important factors.

Figure 1. Source-exposure-dose paradigm applied to secondhand exposure to e-cigarette emissions
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Figure 2. Aerosol size distribution produced from two commercially available liquids as measured by an electrical
mobility analyzer
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Note: The e-cigarette was connected to a temperature- and humidity-controlled chamber to simulate a user’s respiratory system.

exchange rate, the location of air supply and return vents, the
room size, movement of people in the room, and the placement
and size of furnishings within the room, determine secondhand
exposure.

a
b
c

●Chemical Class

Purpose

Bulk
Liquid

Aerosol

Gas

Table 1. Major chemical classes found in e-liquid and
e-cigarette emissions

Nicotine

Active ingredient

●

●

●

Glycerin and glycol

Carrier liquid

●

●

●

Alkylated cyclic compoundsa

Artificial flavoring

●

●

●

Phenolic compoundsb

Preservative

●

●

●

High-molecular-weight
aromaticsc

Artificial coloring

●

Future Research Needs
To properly examine the potential health effects associated
with e-cigarette use in public places, a variety of factors must
be known. The design characteristics of e-cigarettes, such as
pressure drop, flow rate, and aerosol density, differ significantly
from traditional cigarettes and vary between e-cigarettes
themselves,4,19 making standard testing protocols for traditional
cigarette emissions inappropriate for e-cigarettes.6 Research
suggests that variations in the engineering of e-cigarettes
may influence the chemical toxins present in the emissions
produced7,15,19 and, consequently, in the aerosol and gases
exhaled by users.7 Therefore, new standards must be developed
for conducting laboratory testing of e-cigarette emissions and
secondhand exposures across multiple device types.

Ethyl maltol, 2-methylnaphthalene, and 2-tert-butyl-p-cresol present.
BHA and BHT present.
Only in fruit punch–flavored liquid.

This finding is important because the nicotine partitioning
between aerosol and gas affects the nicotine transport
dynamics within a room and directly influences secondhand
exposure; that is, the aerosol-gas distribution affects the
dispersion of the nicotine within the room and how much
nicotine is deposited on surfaces. These aerosol and gas
transport dynamics are also influenced by user consumption
behavior, as well as room conditions.9 E-cigarette aerosol
concentrations inside a room are highly variable, fluctuating
from background levels (fewer than 10 micrograms per cubic
meter) to extremely high levels (10,000 micrograms per cubic
meter) close to the user. Environmental factors, such as the air
RTI Press: Research Brief

Understanding the potential risks posed by exposure to
secondhand e-cigarette emissions is particularly complex due to
the diversity of e-cigarette users’ characteristics (e.g., experience
level and inhalation/exhalation volume) and topography
(e.g., frequency and duration of puffs). Users’ consumption
behavior affects both the operation of the e-cigarette devices
and the physical and characteristics of the e-cigarette
emissions that lead to secondhand exposure.4,20,21 Research
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that investigates the e-cigarette aerosol and gases inhaled
and exhaled by the user must consider the physiologically
relevant conditions inside the user's lungs, especially when
e-cigarette emissions are artificially generated, because the
additional aerosol formation and gas-particle partitioning
will impact secondhand exposures. Further study is needed to
determine which device engineering characteristics and liquid
compositions might reduce or minimize potential secondhand
exposures from e-cigarette use.
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Transdisciplinary Topical Discussions • Wednesday, February 25, 2015
4:00 p.m.–5:00 p.m. • # 1-7 Held Concurrently
TTD #1

TTD #5

WHAT STANDARDS DO WE NEED FOR NEW NICOTINE-DELIVERY
PRODUCTS?

MARIJUANA AND TOBACCO USE: WHAT COMMON CONCERNS
ARE THERE REGARDING USE, CO-ADMINISTRATION,
MARKETING, AND SOCIAL NORMS?

Moderators: Thomas Eissenberg, PhD, Virginia Commonwealth University, and
Alan Shihadeh, PhD, American University of Beirut

Moderators: Carla J. Berg, PhD, Emory University Rollins School of Public Health,
and Gillian L. Schauer, MPH, Emory University Rollins School of Public Health,
Centers for Disease Control and Prevention Office on Smoking and Health

The US Food and Drug Administration (FDA), as well as other government
agencies around the world, are authorized to regulate tobacco products, and
some already announced plans to regulate e-cigarettes as tobacco or medicinal
products. Government agencies will need to make a number of regulatory
decisions about product safety that could have major effects on public health and
will face many challenges. During this transdisciplinary session we will discuss
potential regulatory approaches for product standards that address the varying
types of nicotine solutions, the capacity of the cartridges containing the solution,
the nature of the heating element and battery, the types of additives and flavorings,
and nicotine and the potential toxicants released in the vapor.

This session aims to interactively engage participants in discussions regarding
concerns about dual use of marijuana and tobacco, the sequence of use, and
reasons for joint use. We will also discuss changing social norms of marijuana use
and how they might impact tobacco use and how the changing tobacco control
environment might be changing the way marijuana is used. We will also examine
how marijuana is being marketed and how this might be similar or different from
the ways in which tobacco has been marketed.

TTD #6

TTD #2

RESEARCH NEEDS FOR STRENGTHENING TOBACCO CONTROL
IN LOW- AND MIDDLE-INCOME COUNTRIES

ELECTRONIC CIGARETTE ADVERTISING: THE GOOD, THE BAD,
AND THE UGLY

Moderators: Geoffrey Fong, PhD, University of Waterloo, and Olekan Ayo-Yusuf,
PhD, University of Pretoria

Moderators: Robert Jackler, MD, Stanford University, and Bonnie Halpern-Felsher,
PhD, Stanford University

Although the FCTC has progressed rapidly with the adoption of strong
guidelines in many important domains (e.g., pictorial warnings, comprehensive
bans on TAPS, higher taxes to lower demand), the pace of implementation of
FCTC policies has been slow, especially in the majority of Low- and Middle-Income
countries (LMICs), where the tobacco epidemic will take its greatest toll in this
century. We will hold a discussion of the current state of tobacco control research
in LMICs, what kinds of research might be most beneficial in strengthening tobacco
control in LMICs, and possible avenues for promoting research and increasing
research capacity in LMICs.

In a span of just a few years electronic cigarette advertising has revived a
broad spectrum of techniques long banned for combustible tobacco products.
Whether public health advocates should strive to have such tactics reigned in,
or allowed to continue in part or whole to encourage transition to potentially less
harmful products, will be debated. Discussion will also consider the limits of what
is achievable through regulation with regard to issues such as healthfulness claims
and youth targeting.

TTD #3

TTD #7

CONTINUUM OF RISK - PROS AND CONS IN TOBACCO
REGULATION

VAPING IN PUBLIC PLACES - PROS AND CONS

Moderators: Scott Leischow, PhD, Mayo Clinic, and Jennifer Pearson, PhD, MPH,
Schroeder Institute for Tobacco Research and Policy Studies

Moderators: Maciej Goniewicz, PharmD, PhD, Roswell Park Cancer Institute, and
Mark Travers, PhD, Roswell Park Cancer Institute

In the United States, the US Food and Drug Administration is now responsible
for regulating tobacco products, and the law requires them to make decisions on
relative risk of products. One key challenge is that the criterion for determining
'continuum of risk' has not been well characterized, so the process for making
decisions has the potential to result in unintended consequences. This session
will explore the concept of 'continuum of risk' from multiple angles, including the
exploration of individual and population risk

Although there is consensus that e-cigarettes are much safer than tobacco
cigarettes, there is lack of data on their long-term effects on bystanders and public
health. There have been regulations put in place to protect nonusers from potential
secondhand exposure to vapors. There are controversies whether e-cigarettes
should be allowed indoors or not. During this transdisciplinary session we will
discuss concerns on e-cigarette safety and effects on bystanders and pros and
cons for implementing new regulations so e-cigarettes are not allowed in public
places.

TTD #4

SMOKING CESSATION IN THE WORK PLACE-BUTTING IN, HOW
COMPANIES CAN HELP EMPLOYEES QUIT
Moderators: Kathryn Saulsgiver, PhD, University of Pennsylvania, and Elle
Alexander, MPH, Vitality Group
Work place settings are ideal for the administration of initiatives to improve
health, and according to the Towers-Watson 2013/14 NBGH Employer Survey, it
has become increasingly important to many companies to invest in the wellness
of their workforce. Behavioral economics and the use of incentives has become a
very hot topic in the corporate world and many companies have tried to harness
the power of a nudge in engaging their workforce. Researchers at the Center for
Health in Behavioral Economics (CHIBE) have collaborated with employers (CVS
Caremark, GE) and wellness providers (The Vitality Group) to design efficacious
treatments for tobacco use, bringing evidence-based techniques for improving
health related behaviors from the lab to company wellness programs. Lessons
learned, strategies for the future, and the benefits of collaborating with employers
will be discussed. We hope that the session will stimulate interest in the audience
about behavioral economics, employer based programs, and partnerships
between academic organizations and employers and that this interest translates
into a productive, informative panel.
1
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October 2013 and June 2014. Seven-month follow-up data collection is ongoing
and was not analyzed. Approximately 13% (n=2,135) of callers were dual users.
Among dual users, 58% were non-daily users of ECs and 42% were daily users;
32% vaped <1mL of e-liquid per day and 25% vaped between 1 to 5mL. The
most common EC type used was a tank system (69%). The majority of dual users
reported that they began using ECs to quit other tobacco (50%) or cut down on
other tobacco (38%). The overwhelming majority of dual users (92%) were also
thinking about quitting ECs. Compared to cigarette-only users, dual users had
similar levels of nicotine dependence (p=.48), but they were more likely to be
female (p<.0001), White (p=<.0001), and smoke fewer cigarettes per day (p<.05).
In terms of treatment adherence, dual users and cigarette-only users completed
a similar number of quitline intervention calls (p=.17). The prevalence of dual use
of ECs among quitline callers was significant; however, compared to cigaretteonly users, dual users did not report higher levels of dependence nor did their
dual use appear to undermine the number of intervention calls they completed.
Interestingly, the majority dual users were interested in quitting both combustible
cigarettes and ECs. As 7-month follow-up data collection is ongoing, it is still not
yet clear how dual use affected smoking cessation outcomes.

as an experimental tool to examine substitution with a larger number of products.
Moreover, the ETM may provide a robust context to examine a broad range of
phenomena that can influence tobacco purchases.
FUNDING: Supported by NCI grant P01CA138386
CORRESPONDING AUTHOR: Warren K. Bickel, Virginia Tech Carilion Research
Institute, 2 Riverside Drive Roanoke, VA, 24016, USA, wkbickel@vtc.vt.edu

SYM4B

DO SMOKERS HAVE DIFFERENTIAL DEMAND FOR
CONVENTIONAL, VERY LOW NICOTINE, AND ELECTRONIC
CIGARETTES?
Bryan W. Heckman, PhD*1, K. Michael Cummings, PhD1, Gera E. Nagelhout,
PhD2, Ron Borland, PhD3, Richard J. O’Connor, PhD4, Matthew J. Carpenter,
PhD1, 1Medical University of South Carolina, 2Maastricht University, 3Cancer
Council Victoria, 4Roswell Park Cancer Institute

FUNDING: This research and the Oklahoma Tobacco Helpline are funded by the
Oklahoma Tobacco Settlement Endowment Trust.
CORRESPONDING AUTHOR: Theodore L. Wagener, PhD, Department of
Pediatrics, University of Oklahoma Health Sciences Center, General & Community
Pediatrics, 1200 Children’s Ave., Suite 12400 Oklahoma City, OK 73104 USA,
theodore-wagener@ouhsc.edu

The Netherlands has been identified as a potential test market for a very low
nicotine (VLN) cigarette called Gold Magic. In anticipation of the launch of this
product we undertook a survey to assess consumer attitudes and beliefs about
VLN cigarettes as well as other tobacco products. This paper uses a behavioral
economic approach to test whether smokers had differential demand (relative
value) for conventional, VLN, and electronic cigarettes (e-cigarettes). The parent
study was a web-based consumer survey of smokers and nonsmokers, aged 16
years or older, in the Netherlands conducted in April 2014. Daily smokers who
completed purchase tasks for each product were included in the current study
(N=1215). Participants indicated the number of cigarettes they would consume in a
24 hour period, across a range of prices (0-30 euro per cigarette). The relationship
between consumption and price was quantified through demand curve analyses,
which generated five indices of demand: 1) peak consumption (intensity), 2) price
that initiates elastic demand (Pmax), 3) price that suppresses consumption to zero
(breakpoint), 4) maximum expenditure (Omax), and 5) price sensitivity/slope of
the demand curve (elasticity). Differential product demand was examined with
generalized estimating equations (GEE), with Bonferroni-adjusted significance
tests for pairwise comparisons. Greater demand was observed for conventional
relative to VLN cigarettes across all demand indices (ps<.001). Similarly,
conventional cigarettes were in greater demand than e-cigarettes (ps<.001). There
was no difference in demand between VLN cigarettes and e-cigarettes for Pmax,
breakpoint, and elasticity; however, intensity and Omax indicated greater demand
for VLN cigarettes (ps<.001). Thus, smokers valued conventional cigarettes
more than VLN cigarettes or e-cigarettes, and conventional cigarettes were
less sensitive to price increases. Unless preferences change (e.g., via positive
experiences from use), VLN cigarettes and e-cigarettes will need to be priced
lower than conventional cigarettes if they are to serve as viable substitutes for
conventional cigarettes.

SYM4D

DO E-CIGARETTES HELP SMOKERS TO QUIT? FINDINGS FROM
THE ITC COHORTS IN THE UNITED KINGDOM AND UNITED
STATES SURVEYS
Sara C. Hitchman*1,2, Hua-Hie Yong3, Ron Borland3, K. Michael Cummings4,
Geoffrey T. Fong5,6, Ann McNeill1,2, 1Department of Addictions, Institute of
Psychiatry, King’s College London, 2UK Centre for Tobacco and Alcohol Studies,
3
The Cancer Council Victoria, Australia, 4Hollings Cancer Center, Medical
University of South Carolina, 5Department of Psychology, University of Waterloo,
Canada, 6Ontario Institute for Cancer Research, Canada
Background: E-cigarettes are increasing in popularity globally and evolving
rapidly. Whilst studies have suggested that e-cigarettes may increase the
effectiveness of a quit attempt, there have been few longitudinal studies. Aim: To
conduct a longitudinal study among a nationally representative cohort of smokers
in two countries to measure the effectiveness of e-cigarettes when they were used
by smokers in their attempt to quit. Methods: Data were drawn from Waves 8 and
9 (collected in 2010 and 2013, respectively) of the International Tobacco Control
Policy Evaluation Study (ITC) surveys in the UK and the US; the ITC cohorts in
each country are national probability samples of adult smokers. Smokers at Wave
9 who reported having made a quit attempt since Wave 8 were included and we
focused on the last quit attempt made before Wave 9. The primary outcome was
self-reported abstinence at Wave 9 for at least 30 days. The effectiveness of
e-cigarette use for their last attempt to quit was examined using logistic regression
adjusting for differences in age, gender, ethnicity, education, income, smoking
dependence and intentions to quit smoking at baseline in Wave 8. Results: In
the UK cohort 254 smokers reported making a quit attempt between Waves 8
and 9. Those who reported using e-cigarettes in their last attempt to quit were
more likely to be quit at Wave 9 compared with those not using e-cigarettes (OR
2.71, 95%CI=1.23-5.97, p<0.05). Out of the 37 respondents who reported using
an e-cigarette in their last quit attempt, 19 (51%) had been quit for at least 30
days at Wave 9. At the time of writing, the US data were still being processed.
Conclusions: Among the general population of UK smokers, those using
e-cigarettes during a quit attempt were more likely to be abstinent than those who
quit without e-cigarettes, after controlling for factors related to cessation success.
We will assess whether the same relationship was found in the ITC US cohort and
how quitting with e-cigarettes compares with quitting using established effective
treatments using the combined sample.

FUNDING: Supported by supplemental funds for NCI grant # P01 CA138389
(Effectiveness of Tobacco Control Policies in High vs. Low Income Countries).
CORRESPONDING AUTHOR: Bryan W. Heckman, PhD, Department of Psychiatry
& Behavioral Sciences, Medical University of South Carolina, 67 President Street,
565-North, MSC 861, Charleston, SC 29425 USA, heckmanb@musc.edu

SYM4C

DUAL USERS CALLING A STATE QUITLINE: WHAT DO THEY DO
AND WHAT DO THEY WANT?
Theodore L. Wagener, PhD,* Laura A. Beebe, PhD, Lindsay Boeckman, MS,
Stephen R. Gillaspy, PhD, Oklahoma Tobacco Research Center & University of
Oklahoma Health Sciences Center
Dual use of e-cigarettes (ECs) and combustible cigarettes is becoming more
common among callers to state tobacco quitlines. How to treat these dual users
is unclear, as little is known about the prevalence of dual use among callers, as
well as their reasons for dual use, frequency and quantity of use, level of nicotine
dependence, and intention to quit both or just one product. Moreover, it is unclear
how dual use with e-cigarettes will impact callers’ treatment completion and
outcomes. To begin to address these questions, we analyzed data from 16,959
callers to the Oklahoma Tobacco Helpline who registered for intervention between

FUNDING: Supported by NCI grant # P01 CA138389 (Effectiveness of Tobacco
Control Policies in High vs. Low Income Countries)
CORRESPONDING AUTHOR: Sara Hitchman, Department of Addictions, Institute
of Psychiatry, King’s College London, London, UK, sara.hitchman@kcl.ac.uk
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SYM5B

MAPPING BRAIN CIRCUITS OF NICOTINE ADDICTION

PRESYNAPTIC MGLUR2 AND MGLUR7 RECEPTORS CRITICALLY
MODULATE PSYCHOSTIMULANT DEPENDENCE

Chair: Mariella De Biasi, PhD*, Department of Psychiatry, Perelman School of
Medicine, University of Pennsylvania
Presenters: David A. Talmage, PhD1, Xia Li, PhD2, James Loughead, PhD3, Jacob
Dubroff, MD, PhD4, 1Stony Brook University, 2Department of Psychiatry, School
of Medicine, University of California San Diego, 3Department of Psychiatry and
Center for Interdisciplinary Research on Nicotine Addiction, Perelman School of
Medicine, University of Pennsylvania, 4Department of Radiology, Perelman School
of Medicine, University of Pennsylvania
Discussant: Paul Kenny*, PhD, Department of Pharmacology and Systems
Therapeutics, Icahn School of Medicine at Mount Sinai Hospital

X. Li1*, A. Stoker1, D.J. Sheffler2, P.J. Conn3, N.D.P. Cosford2, A. Markou1,
1
Department of Psychiatry, School of Medicine, University of California San Diego,
2
Program on Apoptosis and Cell Death Research, The Sanford-Burnham Institute
for Medical Research, 3Department of Pharmacology and Vanderbilt Center for
Neuroscience Drug Discovery, Vanderbilt University Medical Center
The motivation to maintain drug self-administration (SA), seeking and
dependence involves alterations in glutamate neurotransmission. The presynaptic
metabotropic glutamate receptor (mGluR) 2/3 and mGluR7 regulate glutamate
release in the ventral tegmental area (VTA) and the nucleus accumbens (NAc)
shell, two brain areas critically involved in reward and motivation. Collaborative
studies in our laboratories assessed the role of mGluR2 and mGluR7 in drug
taking and drug seeking behaviors involving the psychostimulants cocaine
and nicotine, by using the intravenous SA and cue-induced reinstatement of
drug-seeking behavior in rats. We found that the mGluR2/3 agonist LY379268
decreased cocaine and nicotine, but not food, SA in rats. The inhibition of mGlu2/3
activation on the reinforcement of cocaine and nicotine was mediated, at least
partly, by the mGluR2/3 in the VTA and NAc because intra-VTA or intra-NAc
of LY379268 also decreased cocaine and nicotine SA. In addition, LY379268
attenuated cue-induced reinstatement of nicotine seeking by blocking nicotineinduced increases in the NAc shell dopamine only when tested in the presence of
a nicotine-associated context. Interestingly, nicotine SA downregulated mGluR2/3
function in corticolimbic rat brain sites including the VTA and the NAc. Moreover,
selective activation of mGluR2 with positive allosteric modulators (PAMs) also
produced similar inhibitory effects on cocaine and nicotine SA and cue-induced
reinstatement of drug seeking. Further, systemic and intra-VTA administration
of the mGluR7 PAM AMN082 decreased nicotine taking and nicotine seeking,
suggesting the involvement of the VTA mGluR7 in nicotine dependence. Similarly,
lentiviral vector-induced overexpression of mGluR7 in the VTA decreased nicotine
SA and cue-induced reinstatement of nicotine-seeking behavior. Altogether, these
findings indicate an important role for mGluR2 and mGluR7 in mesolimbic areas,
such as the VTA and the NAc shell, in modulating the direct pharmacological
effects of psychostimulant drugs, such as nicotine and cocaine, as well as the
conditioned behavioral and neurochemical effects of contexts/stimuli associated
with drugs of abuse.

Animal models provide the foundation for identifying the behavioral and biological
basis of nicotine addiction. They offer insight into the molecular mechanisms of
nicotine’s actions and allow the development and testing of smoking cessation
agents. Neuroimaging approaches in humans provide a direct window into brain
circuits and related behavioral outcomes, and enable the investigation of brain
phenotypes as a function of genotype. The integration of information from animal
models and human neuroimaging studies can have a tremendous impact on the
development of novel and targeted anti-smoking interventions. This symposium
brings together scientists at different stages of their career that will present
translational research ranging from the study of the role of nicotinic receptor
subtypes in cortico-amygdalar plasticity and the effects of metabotropic glutamate
receptors on nicotine seeking to human fMRI and PET imaging for the prediction of
relapse in abstinent smokers. Dr. Talmage from Stony Brook University will report
on how nicotine facilitates glutamate release at cortico-amygdalar synapses by
activating alpha 7 nAChRs. Dr. Xia Li from the University of California at San Diego
will summarize findings indicating an important role for the metabotropic glutamate
2 and 7 receptors in modulating the direct pharmacological effects of nicotine and
cocaine. Dr. James Loughead from the University of Pennsylvania will discuss the
use of fMRI as a prognostic marker for early smoking relapse. Finally, Dr. Dubroff,
from the University of Pennsylvania will discuss how imaging of brain nicotinic
acetylcholine receptors offers insights into serum biomarkers of hepatic nicotine
metabolism and tobacco cessation therapy.
CORRESPONDING AUTHOR: Mariella De Biasi, PhD, Associate Professor,
Perelman School of Medicine, Psychiatry, 415 Curie Blvd, CRB-217, Philadelphia,
PA 19104, USA, 215-898-9579, marielde@upenn.edu

JUSTIFICATION: The data show important role for the metabotropic glutamate
(mGlu) 2 and 7 receptors, two presynaptic inhibitory receptors that decrease
glutamate neurotransmission, in modulating the direct pharmacological effects of
psychostimulant drugs, such as nicotine and cocaine.

SYM5A

FUNDING: Funded by NIDA U19DA026838, R01DA11946, NIMH R01MH062527,
R01MH087989, and NIAAAA U01AA019970 to AM. Tobacco Related Disease
Research Program (TRDRP) grant 20KT-0046 to XL and TRDRP fellowship
21FT-0022 to AS.

PRESYNAPTIC ALPHA 7 NICOTINIC ACETYLCHOLINE
RECEPTORS ARE CRITICAL FOR PLASTICITY AT CORTICOAMYGDALA SYNAPSES

CORRESPONDING AUTHOR: Markou, Athina, PhD, Department of Psychiatry,
School of Medicine, University of California San Diego, La Jolla, CA 92093, USA,
amarkou@ucsd.edu; Xia, Li, PhD Department of Psychiatry, School of Medicine,
University of California San Diego, La Jolla, CA 92093, USA, x9li@ucsd.edu

David A. Talmage*, Department of Pharmacological Sciences and Center for
Nervous System Disorders, Stony Brook University
Presynaptic targeting of neuronal nicotinic acetylcholine receptors (nAChRs),
including those containing the alpha 7 subunit (the product of the CHRNA7 gene)
allows nicotine to modulate the release of numerous neurotransmitters. I will
summarize the results of recent investigations into the mechanisms by which alpha
7 nAChR activation increases glutamate release at cortico-limbic synapses. Our
key findings are: 1) brief nicotine or acetylcholine activation of presynaptic alpha 7
nAChRs results in sustained changes in glutamate release at both hippocampalnucleus accumbens and cortico-amygdala synapses; 2) brief nicotine exposure
or stimulated release of endogenous ACh potentiates cortico-BLA synapses; 3)
LTP of glutamate release is absent at cortico-BLA synapses in alpha7 nAChR
heterozygous mice; and 5) activation of presynaptic alpha7 nAChR converts a
transient ionotropic response into sustained second messenger regulated calcium
signaling.

SYM5C

DECREASED NICOTINE RECEPTOR AVAILABILITY AND CRAVING
FOLLOWING OVERNIGHT ABSTINENCE IN SMOKERS WITH
SLOWER HEPATIC NICOTINE METABOLISM
J.G. Dubroff1*, R.K. Doot1, M. Falcone2, R. Schnoll2, R.F. Tyndale3, A.L. Brody4,5,
C. Hou1, A. Schmitz1, C. Lerman2, 1Department of Radiology, University of
Pennsylvania, 2Department of Psychiatry, University of Pennsylvania, 3Department
of Pharmacology and Toxicology, University of Toronto, 4Department of Psychiatry
and Biobehavioral Sciences, University of California, Los Angeles, 5 Department of
Psychiatry, VA Greater Los Angeles Healthcare System

FUNDING: Supported by MH087473(to D.Talmage) and NS022061 (to L. Role)
CORRESPONDING AUTHOR: Department of Pharmacological Sciences and
Center for Nervous System Disorders, Stony Brook University, Stony Brook NY,
USA, david.talmage@stonybrook.edu

The nicotine metabolite ratio, NMR, is defined as the ratio of 3’-hydrocotinine
(3-HC) to cotinine and has proven to be a reproducible predictive biomarker
of nicotine cessation therapy. Smokers with decreased CYP4502A6 hepatic
nicotine metabolism, as reflected by lower NMR levels, are more likely to quit
using nicotine replacement therapy. In order to determine if this relationship is
mediated by nicotinic acetylcholine receptor (nAChR) behavior, we used 2-[18F]
12
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FA positron emission tomography (PET) brain imaging to identify differences in
nAChR α4β2* subtype availability between abstaining smokers with low NMR
levels (<0.26, within the lowest quartile) to those with normal values (n=12 in
each experimental group, n= 24 total). Participants were recruited as part of a
larger treatment study (Pharmacogenetics Research Network Grant) and imaged
following overnight abstinence as quit attempts most often fail within the first 24
hours. Nicotine craving was measured using the questionnaire of smoking urges
(QSU-brief) prior and following PET imaging. We found smokers with lower
NMR levels had significantly decreased nAChR availability in thalamus (ANOVA,
P=0.04) compared to those with normal NMRs. Although statistical significance
was not achieved for other brain regions, there was also a whole brain trend for
this relationship. Nicotine craving decreased in those with slow metabolism while
remaining stable in those with normal NMR levels (P=0.02). Because the 2-[18F]
FA radioligand directly competes with nicotine to bind to nAChRs and a period of
overnight abstinence is inadequate for complete elimination of nicotine from the
brain, this data indicates persistent binding of nicotine in smokers with lower NMR
levels that subsequently may reduce nicotine craving. This data also suggests
that nAChR mediated changes underlie differences in nicotine cessation therapy
success.

CURRENT PRECLINICAL RESEARCH ON THE RELATIONSHIP
BETWEEN NICOTINE, OBESITY, AND METABOLIC DISORDERS
Laura E. Rupprecht, BS1, Patricia E. Grebenstein, PhD2, Laura O’Dell, PhD3, Paul
Kenny, PhD4, Marina Picciotto, PhD*5, 1Department of Neuroscience, University of
Pittsburgh, 2Department of Medicine, Minneapolis Medical Research Foundation
and University of Minnesota, 3Department of Psychology, The University of Texas
at El Paso, 4Department of Pharmacology and Systems Therapeutics, Ichan
School of Medicine at Mount Sinai, 5Department of Psychiatry, Yale University
School of Medicine
Smoking and obesity are the two leading causes of death in the United
States. Smoking prevalence is greater in people with obesity and associated
metabolic disorders, such as diabetes, than in the general population. The nature
of the relationship between these disorders is not well understood and may be
bidirectional. On one hand, smoking and smoking cessation have direct influences
on appetite, body weight, and metabolism. On the other hand, obesity and metabolic
disorders can directly modulate the behavioral and neuropharmacological effects of
nicotine and smoking. Understanding the mechanisms underlying the relationship
between these disorders is crucial for identifying effective treatments to reduce
their enormous adverse impact on public health. The purpose of this symposium
is to provide an overview of recent preclinical research exploring the behavioral,
neuropharmacological, and metabolic factors mediating the relationships
between nicotine, food intake, metabolism, and body weight. Laura Rupprecht
will discuss how low-dose nicotine self-administration can influence body weight
independent of changes in food intake and its implications for nicotine reduction
policy. Dr. Patricia Grebenstein will discuss a novel animal model for examining
the differential effects of self-administered nicotine and nicotine withdrawal
on concurrent intake of different types of foods (chow versus sucrose) and its
impact on metabolism and body weight. Dr. Laura O’Dell will discuss how insulin
dysfunction in an animal model of diabetes influences the reinforcing effects of
nicotine and associated changes in dopamine release in the nucleus accumbens.
Dr. Paul Kenny will describe the role of G-protein coupled receptor 151 (GPR-151)
in the medial habenula in nicotine self-administration, food intake, and body weight
using GPR-151 knockout mice. Dr. Marina Picciotto will serve as the discussant
and examine the scientific and clinical implications of this work.

JUSTIFICATION: The techniques and data presented can be directly used in
patients
FUNDING: PNAT: Pharmacogenetics Research Network Grant (NIDA/NCI/NHGRI/
NIGMS), Abramson Cancer Center at the University of Pennsylvania, Institute for
Translational Medicine and Therapeutics of the Perelman School of Medicine
at the University of Pennsylvania (NIH), McCabe Pilot Award (UPENN). CTRC:
National Center for Research Resources and the National Center for Advancing
Translational Sciences, National Institutes of Health (UL1TR000003). NIH grant
T32 GM008076 to Randall Pittman.
CORRESPONDING AUTHOR: Jacob G. Dubroff, Department of Radiology,
University of Pennsylvania, Philadelphia, USA, Jacob.Dubroff@uphs.upenn.edu

SYM5D

PREDICTING SMOKING RELAPSE FROM WORKING MEMORYRELATED NEURAL ACTIVITY

CORRESPONDING AUTHOR: Patricia Grebenstein, PhD, Postdoctoral Research
Fellow, Minneapolis Medical Research Foundation, Medicine, 701 Park Avenue S,
Minneapolis, MN 55415, USA, 352-870-8006, pgrebenstein@mmrf.org

James Loughead, PhD*, Mary Falcone, PhD, E. Paul Wileyto, PhD, Leah La Prate,
Kosha Ruparel, Rebecca Ashare, PhD, Ruben Gur, PhD, Caryn Lerman, PhD,
Department of Psychiatry and Center for Interdisciplinary Research on Nicotine
Addiction, University of Pennsylvania

SYM6A

LOW DOSES OF SELF-ADMINISTERED NICOTINE SUPPRESS
BODY WEIGHT GAIN INDEPENDENT OF FOOD INTAKE:
IMPLICATIONS FOR NICOTINE REDUCTION POLICY

Brief abstinence from smoking impairs cognition, particularly executive
function, and this plays a role in relapse to smoking. This functional MRI (fMRI)
study examined whether activity in working memory-related brain circuitry
predicts subsequent smoking relapse, above and beyond standard clinical and
behavioral measures. Seventy-three treatment-seeking smokers completed two
fMRI sessions (smoking as usual vs. 24hr. abstinent) during performance of a
visual N-back working memory task. Brief counseling and a short-term quit attempt
followed. Relapse during the first 7 days was biochemically confirmed by the
presence of the nicotine metabolite cotinine. Mean percent signal change was
extracted from a priori regions of interest in the brain’s executive control and default
mode networks: bilateral dorsolateral prefrontal cortex (DLPFC), medial frontal
cingulate gyrus (MF/CG), posterior cingulate cortex (PCC), and ventromedial
prefrontal cortex (vmPFC). Signal from these brain regions and additional clinical
measures were used to model outcome status, which was then validated with
resampling techniques. Relapse to smoking was predicted significantly by
increased withdrawal symptoms, decreased left DLPFC and increased PCC
BOLD percent signal change (abstinence minus smoking). Results of whole-brain
analysis were consistent. Receiver Operating Curve (ROC) analysis demonstrated
81% area under the curve (AUC) using these predictors, a significant improvement
over the model with clinical variables only. The combination of abstinence-induced
decreases in left DLPFC activation and reduced suppression of left PCC may be a
prognostic marker for early smoking relapse.

Laura E. Rupprecht, BS*1, Tracy T. Smith, MS2, Rachel L. Schassburger, MS1,
Deanne M. Buffalari, PhD1, Eric C. Donny, PhD2, Alan F. Sved, PhD1, 1Department
of Neuroscience, University of Pittsburgh, 2Department of Psychology, University
of Pittsburgh
The ability of nicotine (NIC) to suppress body weight (BW) is often cited as a
primary factor impacting smoking initiation and the failure to quit. Despite the BWsuppressive effects of NIC, smokers and non-smokers report equal daily caloric
intake. Furthermore, the FDA has the authority to implement a policy markedly
reducing the allowable NIC levels in cigarettes; such a reduction could have a
detrimental effect on BW. Thus, a better understanding of BW-related health
outcomes of NIC reduction is important in considering potential policies. Adult male
rats fed ad libitum standard chow self-administered (SA) intravenous infusions of
NIC (0 or 60 ug/kg/infusion) in daily 1-h sessions. SA NIC suppressed BW but
not food intake, indicating that NIC suppresses BW independent of food intake.
These data are in contrast with the idea that NIC suppresses BW secondary to
reduction in food intake, but are consistent with data from human smokers. To
model new smokers of reduced NIC content cigarettes, we assessed the effects
of a range of SA doses of NIC on BW gain in food-restricted rats. Adult rats were
restricted to 80% ad libitum food intake and SA NIC across a range of doses
(0, 3.75, 7.5, 15, or 60 ug/kg/infusion). NIC dose-dependently suppressed BW.
A low dose of NIC (3.75 ug/kg/infusion) that results in relatively little daily NIC
intake suppressed BW compared to saline (p<0.05). We modeled NIC reduction
in current smokers in a separate group of food-restricted rats that SA 60 ug/kg/
infusion NIC before immediate reduction (0, 1.875, or 3.75, 7.5, 15 ug/kg/infusion)
or a gradual stepped dose reduction (dose halved every 10 days to 1.875 ug/

JUSTIFICATION: Changes in working memory-related activity detected with fMRI
techniques may be a prognostic marker for early smoking relapse.
FUNDING: NCI P50143187
CORRESPONDING AUTHOR: James Loughead, PhD, Department of Psychiatry
and Center for Interdisciplinary Research on Nicotine Addiction, University of
Pennsylvania, USA
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self-administration procedures. The rewarding effects of nicotine are modulated,
in large part, via dopamine in the nucleus accumbens (NAcc). We also conducted
a series of studies comparing various biomarkers of dopamine transmission in
the NAcc of diabetic and control rats using in vivo microdialysis and Western
Blot procedures. Our studies employed a rodent model of diabetes involving
streptozotocin (STZ) administration, a drug that is toxic to insulin-producing cells
in the pancreas and produces hyperglycemia. Results: Our results from both
behavioral models revealed that diabetic rats display enhanced rewarding effects
of nicotine as compared to controls. Diabetic rats also displayed suppressed
dopamine release in the NAcc in response to nicotine administration and a
down regulation of D1 receptors and dopamine transporters. Conclusion: Taken
together, our data suggest that diabetic rats display enhanced rewarding effects
of nicotine. This effect appears to be related to overcompensation for suppressed
dopamine systems in the NAcc. Recent evidence also suggests that the high
levels of nicotine intake observed in diabetic rats are normalized following insulin
replacement. These data have important implications for understanding enhanced
vulnerability to tobacco use in persons with metabolic disorders, such as diabetes.
Furthermore, proper insulin regulation is likely an important element of tobacco
cessation approaches in persons with diabetes.

kg/infusion). Both immediate and gradual reductions resulted in BW significantly
greater than constant 60 ug/kg/infusion NIC (p<0.005). Immediate reduction to low
NIC doses trended towards BW gain greater than reduction to saline (p<0.07).
Reduction of NIC in cigarettes to a dose that will not maintain smoking will likely
cause significant weight gain in current smokers. However, in new smokers low
NIC levels may still restrict BW, possibly motivating continued use and maintaining
exposure to harmful chemicals in cigarette smoke.
JUSTIFICATION: This research describes the extent to which FDA imposed
reductions in the nicotine content of cigarettes may facilitate increases in weight
gain, as well as increased motivation to continue smoking to prevent or delay
weight gain.
FUNDING: U54DA031659
CORRESPONDING AUTHOR: Laura E. Rupprecht*, Department of Neuroscience,
Center for Neuroscience, University of Pittsburgh, A210A Langley Hall Fifth and
Ruskin Aves, Pittsburgh, PA, 15260, USA

JUSTIFICATION: This research has important implications for understanding
enhanced vulnerability to tobacco use in individuals with metabolic disorders and
the importance of insulin regulation in individuals with diabetes who are trying to
quit smoking.

SYM6B

EFFECTS OF SELF-ADMINISTERED NICOTINE AND
WITHDRAWAL ON CONCURRENT CHOW AND SUCROSE INTAKE
AND ENERGY METABOLISM IN ADULT MALE RATS

FUNDING: NIDA R01 (2DA021274)
CORRESPONDING AUTHOR: Laura O’Dell*, PhD, Department of Psychology,
The University of Texas at El Paso, 500 West University, El Paso, TX 79902, USA

Patricia E Grebenstein, PhD*, Mark LeSage, PhD, Department of Medicine,
Minneapolis Medical Research Foundation and The University of Minnesota
Smokers weigh less than nonsmokers and quitting smoking results in weight
gain, which is characterized by changes in metabolism and food intake. Evidence
in human smokers suggests that carbohydrates may be preferentially increased
after quitting. Attempts to model these effects in rodents have been typically limited
to investigations of noncontingent nicotine administration. This presentation will
describe our research characterizing changes in body weight, metabolism, and
chow and sucrose pellet intake during 23h IV nicotine self-administration (NSA)
and saline extinction. In this model, NSA decreases chow intake, whereas sucrose
intake remains unchanged. Total food intake has not been correlated with total
nicotine intake, which is likely due to the insensitivity of sucrose intake to nicotine.
During extinction, both chow and sucrose intake increases, but the percent increase
in sucrose intake (97%) is greater than chow intake (26%). Sucrose intake is also
increased above baseline levels. This supports the human literature and suggests
that a preferential increase in sweet food intake may occur in individuals quitting
smoking, which may lead to increased weight gain and risk for Type II Diabetes.
To evaluate changes in energy metabolism, we have calculated food efficiency
ratios [food efficiency = (total weight gain / # of days) / (total food intake / # of
days)]. Compared to saline controls, food efficiency is decreased during NSA and
increased above saline during extinction. These results suggest that withdrawal
from nicotine increases metabolic efficiency, such that less food is needed to gain
weight. This model may be useful for studying mechanisms mediating the effects
of smoking and smoking cessation on energy intake and metabolism.

SYM6D

HABENULAR REGION OF FOOD AND NICOTINE INTAKE
Richard O’Connor, PhD, George Voren, BA, Maria Dao, Paul J. Kenny, PhD*,
Department of Pharmacology and Systems Therapeutics, Icahn School of
Medicine at Mount Sinai
Cholinergic neurons arising in the medial habenula (MHb) and projecting to the
interpeduncular nucleus (IPN) densely express nicotinic acetylcholine receptors
(nAChRs). Recent evidence suggests that nAChR signaling in the MHb-IPN pathway
plays a key role in regulating aversive effects of nicotine that limit consumption of
the drug. Our laboratory has investigated the role for other receptors that show
dense expression in the MHb-IPN pathway in controlling nicotine intake. G-protein
coupled receptor 151 (GPR-151) is an orphan receptor with expression restricted
primarily to MHb neurons. We found that mice with null mutation in the GPR-151
gene self-administered far more nicotine across the entire nicotine dose-response
curve than wildtype littermate mice when tested under a fixed ratio 5 time-out 20
sec (FR5TO20) schedule of reinforcement. GPR-151 knockout mice were also
resistant to the anorectic effects of nicotine on food intake. This was reflected in
the absence of nicotine-induced suppression of responding for food pellets (25
mg) in knockout mice that was otherwise observed in wildtype mice when tested
under a FR5TO20 reinforcement schedule. Interestingly, GPR-151 knockout
had increased baseline body weight, and responded at far higher rates for food
rewards, than wildtype littermates. When provided with access to a palatable highcalorie diet, GPR-151 knockout mice gained more weight, and demonstrated more
exaggerated hyperleptinemia and hyperinsulinemia, than wildtype mice. These
data further support a key role for the MHb-IPN system in regulating nicotine
intake. Moreover, MHb-IPN neurons may play a previously unsuspected role in
controlling food intake and in regulating body weight.

JUSTIFICATION: This research provides information regarding changes in food
intake that are specific to food type, which can have long-term effects on the
development of obesity and metabolic disorders in individuals smoking cigarettes.
FUNDING: R01-026444
CORRESPONDING AUTHOR: Patricia Grebenstein, Department of Medicine,
Minneapolis Medical Research Foundation and The University of Minnesota, 701
Park Ave. S., Minneapolis, MN, 55415, USA

JUSTIFICATION: This research explores the role of the medial habenula in nicotine
and food reinforcement and suggests novel targets for future pharmacotherapies
for the treatment of obesity and nicotine addiction.

SYM6C

ENHANCED REWARDING EFFECTS OF NICOTINE IN A RODENT
MODEL OF DIABETES

FUNDING: 2R01DA020686
CORRESPONDING AUTHOR: Paul. J. Kenny, Department of Pharmacology and
Systems Therapeutics, Icahn School of Medicine at Mount Sinai, One Gustave L.
Levy Place, New York, NY 10029-6574, USA

Laura O’Dell, PhD*, Department of Psychology, The University of Texas at El Paso
Rationale: Patients suffering from metabolic disorders, such as diabetes display
greater vulnerability to tobacco use. However, it is unclear if they experience
greater rewarding effects of nicotine. Moreover, the mechanisms that mediate
enhanced vulnerability to tobacco use in diabetic persons are unclear. Methods:
To address this issue, we conducted a series of studies comparing the rewarding
effects of nicotine in diabetic and healthy control rats using place conditioning and
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whereas White smokers who received No Counseling had lower average cessation
rates than Whites who received Counseling. Behavioral counseling appeared to
undermine use of pharmacotherapy regardless of race; however, African American
smokers who were medication compliant had highest abstinence rates relative to
all other smokers. Conclusions: African American smokers who were compliant
with medications, regardless of provision of counseling, can achieve and exceed
smoking cessation rates of similarly compliant White smokers. These results were
achieved without tailoring the intervention to a particular racial/ethnic group and
highlight the need for equalizing access to smoking cessation treatment for ethnic/
racial minority smokers as the way to reduce disparities in smoking cessation.

NICOTINE METABOLISM AND SMOKING CESSATION: FROM
BENCH TO BEDSIDE AND BEYOND
Presenters: M. Imad Damaj, PhD1, Neal Benowitz, MD2, Caryn Lerman, PhD*3,
Rachel F. Tyndale, PhD*4, 1Virginia Commonwealth University, 2University of
California San Francisco, 3University of Pennsylvania, 4University of Toronto
Discussant: Robert Schnoll, PhD, University of Pennsylvania
Inherited differences in nicotine metabolism have been linked with smoking
behavior and cessation across multiple investigations. Nicotine is metabolized to
inactive metabolites (cotinine and 3’hydroxycotinine) by the polymorphic CYP2A6
enzyme. Faster metabolizers of nicotine tend to experience greater reward from
nicotine, smoke more cigarettes, and have greater difficulty quitting compared to
slower metabolizers of nicotine. This symposium brings together an interdisciplinary
team of scientific leaders to present the latest discoveries in this area, and discuss
the translation from research to practice in the form of new methods of outcome
prediction, targeted treatment, and development of novel therapeutics. Dr. Damaj
will present new preclinical data showing that inhibition of the CYP2A6 enzyme
in mice (i.e., mimicking slow metabolizers) enhances bioavailability of nicotine
and reduces withdrawal. These data suggest that combining CYP2A6 inhibitors
with low dose nicotine replacement therapies may be beneficial for smoking
cessation. Dr. Benowitz will present a scientific update on the nicotine metabolite
ratio (NMR) biomarker, including new data on the reliability and stability of the
NMR, and associations with clinical measures of tobacco and alcohol use that are
relevant for its use in clinical practice. Dr. Lerman will present the results of the
first prospective NMR-stratified placebo-controlled multi-site clinical trial with 1,246
smokers. The results support the clinical utility of treating normal metabolizers of
nicotine with varenicline and slow metabolizers with nicotine patch to optimize quit
rates while minimizing side-effects. Dr. Tyndale will present new genetic data from
this clinical trial, focusing on the lack of associations of CHRNA5-A3-B4 variants
with smoking cessation and response to placebo, nicotine patch and varenicline.
Dr. Robert Schnoll will then highlight emerging clinical and health policy issues
related to translation of this research to practice, emphasizing next steps toward
implementation of NMR testing to guide treatment selection, as well as the
challenges and potential solutions.

FUNDING: Funding was provided by the National Cancer Institute, National
Institutes of Health (R01CA141663)
CORRESPONDING AUTHOR: Karen L. Cropsey, PsyD, University of Alabama at
Birmingham, 1720 7th Ave. S., Birmingham, AL 35294, USA, kcropsey@uab.edu

SYM11C

MOTIVATING SMOKERS TO ENGAGE IN QUITLINE TREATMENT: A
RANDOMIZED CLINICAL TRIAL
David W. Wetter, PhD1, Jennifer I. Vidrine, PhD2, Lorraine R. Reitzel, PhD3,
Yisheng Li, PhD2, Cho Y. Lam, PhD2, Ya-Chen T. Shih, PhD2, 1Rice University,
2
University of Texas MD Anderson Cancer Center, 3University of Houston
Project Health was designed to evaluate the efficacy of “Motivation And
Problem Solving” (MAPS), and the provision of proactive nicotine replacement
therapy (NRT), for promoting and facilitating Quitline treatment engagement
and smoking cessation among low income smokers who are not ready to quit.
Participants (N=600) were cigarette smokers with total household incomes <200%
of the poverty line. Participants were randomly assigned to one of six conditions
in a 2 (No NRT; NRT) X 3 (standard treatment [ST]; MAPS-6; MAPS-12) factorial
design. Primary outcome variables are receipt of Texas Quitline treatment and
smoking abstinence across 6, 12, 18, and 24-month follow-ups. ST consists of
referral to the Texas Quitline and standard self-help materials. ST occurs 4 times
(Baseline, 6, 12, and 18 months). MAPS-6 and MAPS-12 consist of ST plus up to
either 6 or 12 proactive telephone counseling sessions respectively. MAPS is a
holistic, dynamic approach to facilitating behavior change and is designed for all
smokers regardless of their readiness to quit. MAPS specifically addresses factors
of particular relevance to low income smokers (e.g., chronic stressors, family
issues, financial resources). Provision of proactive NRT was evaluated because
evidence suggests it may increase the likelihood of a quit attempt, and perhaps
increase the likelihood of cessation. Complete results are currently available
through the 18 month follow-up. There were no significant treatment effects on
abstinence. With respect to receipt of Quitline treatment, MAPS-6 and MAPS-12
appeared to have positive effects (p’s from <.05 to <.10), whereas provision of
proactive NRT appeared to discourage treatment engagement (p’s from <.05 to
<.10). As hypothesized, MAPS resulted in greater Quitline treatment engagement,
consistent with Guideline conclusions that interventions for unmotivated smokers
increase quit attempts and treatment engagement, but do not impact cessation
rates. Proactive NRT resulted in lower treatment engagement. Reasons for
this finding remain to be determined. Increasing the reach of evidence based
treatments is a promising approach to reducing tobacco use.

CORRESPONDING AUTHOR: Caryn Lerman, PhD, Mary W. Calkins Professor
of Psychiatry, University of Pennsylvania, Center for Interdisciplinary Research on
Nicotine Addiction, 3535 Market Street, Suite 4100, Philadelphia, PA 19104, USA,
215-746-7151, Fax: 215-746-7140, clerman@upenn.edu

SYM12A

THE SCIENCE OF THE NICOTINE METABOLITE RATIO
Neal L Benowitz, MD*1, Gideon St Helen, PhD1, Robert Schnoll, PhD2, Larry Hawk
Jr., PhD3, Rachel F. Tyndale, PhD4, Caryn Lerman, PhD2, 1University of California,
San Francisco, 2University of Pennsylvania, 3State University of New York at
Buffalo, 4University of Toronto
Faster metabolizers smoke on average more cigarettes per day (CPD) than
slower metabolizers, presumably to obtain desired levels of nicotine in the blood
and brain. Nicotine is metabolized primarily by the liver enzyme CYP2A6 to
cotinine (COT) which is, in turn, metabolized to trans-3’ hydroxycotinine (3HC).
The CYP2A6 gene is highly polymorphic, with strong racial/ethnic differences
in allele frequencies. CYP2A6 activity is also affected by environmental factors,
including sex hormones and some medications. CYP2A6 genotype is associated
with the rate of nicotine metabolism, but there is much variability within specific
gene variants, presumably related to environmental factors and unknown genetic
modifiers. The ratio of 3HC/COT, termed the nicotine metabolite ratio (NMR),
is a biomarker of CYP2A6 metabolic activity that incorporates both genetic and
environmental influences, and is therefore a more precise measure of nicotine
metabolic rate than genotype. NMR can be measured in blood, saliva and urine,
and is highly correlated with the clearance of nicotine (r = 0.90). For an individual,
the NMR is stable throughout the day and when measured repeatedly over
several months (CV 22%, N=29). Here we present new analyses from the recently
completed PNAT2 clinical trial. NMR was 16% higher in women than men and
27% higher in Caucasians than African Americans (both P < 0.001); and there was
a significant association between NMR and the heaviness of smoking index (P <
0.02). Further, NMR was significantly correlated with CPD (r = 0.12) and alcohol
use (r = 0.11), and inversely correlated with BMI (r = -0.14). A test-retest analysis
in 72 subjects with repeated measurements over 2-3 weeks prior to quitting
smoking found excellent reliability both for raw scores (ICI 0.87) and fast vs slow

FUNDING: Funded by a grant from the National Cancer Institute (R01CA141613)
CORRESPONDING AUTHOR: David W. Wetter, PhD, Department of Psychology,
Rice University, Houston, Texas, USA, david.wetter@rice.edu
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metabolizer category (kappa = 0.89). The body of research on NMR supports its
utility as a biomarker for CYP2A6 activity and nicotine clearance, which may have
utility for individualizing pharmacotherapy for smoking cessation.

A RANDOMIZED PLACEBO-CONTROLLED TRIAL TO TEST A
GENETICALLY-INFORMED BIOMARKER FOR PERSONALIZING
TREATMENT FOR TOBACCO DEPENDENCE

JUSTIFICATION: As evidence accumulates for the potential use of the NMR to
tailor treatment selection fof individual smokers, findings from this study provide
important validation for its possible translation to practice.

Caryn Lerman, PhD*1, Robert A. Schnoll, PhD1, Larry W. Hawk, Jr., PhD2, Paul
Cinciripini, PhD3; Tony P. George, MD4, E. Paul Wileyto, PhD1; Gary E. Swan,
PhD5; Neal L. Benowitz, MD6; Daniel F. Heitjan, PhD1, Rachel F. Tyndale, PhD4, on
behalf of the PGRN-PNAT Research Group*, 1University of Pennsylvania, 2State
University of New York at Buffalo, 3MD Anderson Cancer Center,,4University of
Toronto,,5Stanford University,,6University of California San Francisco

FUNDING: NIH Pharmacogenomics Research Network grant DA/CA/HG/GM
U01020830
CORRESPONDING AUTHOR: Neal L. Benowitz, MD, University of California,
San Francisco 1001 Potrero Ave., San Francisco, CA 94110, USA, nbenowitz@
medsfgh.ucsf.edu

Background: There is substantial variability in therapeutic response and adverse
effects with pharmacotherapies for tobacco dependence. We tested whether a
genetically-informed biomarker of nicotine clearance, the nicotine metabolite ratio
(NMR; 3’hydroxycotinine/ cotinine), as measured in plasma, predicts response to
nicotine patch vs. varenicline for smoking cessation.

SYM12B

NICOTINE METABOLISM INHIBITORS MODULATE DEPENDENCE
BEHAVIORS IN RODENTS

Methods: 1,246 smokers were enrolled in an NMR-stratified multicenter,
randomized, placebo-controlled clinical trial at 4 academic medical centers.
With slow metabolizers oversampled, there were 662 slow and 584 normal
metabolizers. Participants received 11 weeks of nicotine patch (active patch/
placebo pill), varenicline (active pill/placebo patch), or placebo (placebo pill/patch),
plus behavioral counseling. The primary endpoint was biochemically verified 7
day point prevalence abstinence at the end of the treatment (EOT) to estimate
the pharmacologic effect of treatment by NMR. Secondary outcomes were sideeffects, withdrawal symptoms, and 6-month abstinence rates.

M. Imad Damaj, PhD*1, Deniz Bagdas, PhD1, Andy Z.X. Zhu, PhD2, Rachel F.
Tyndale, PhD2, 1Virginia Commonwealth University, 2Campbell Family Mental
Health Research Institute, Centre for Addiction and Mental Health, University of
Toronto
Metabolism of nicotine to inactive cotinine by hepatic enzyme CYP2A6 is the
principal pathway by which active nicotine is removed from circulation. Animal
studies in mice showed that nicotine behavioral and pharmacological effects
are affected by alteration in nicotine metabolism. For example, the amount of
nicotine oral intake correlated positively with hepatic microsomal CYP2A5, the
orthologue of human CYP2A6, protein levels in mice (Siu et al., 2006). In addition,
methoxsalen inhibited CYP2A5-mediated nicotine metabolism in vivo and in vitro
after subcutaneous and oral administration of nicotine in the mouse (Damaj et al.,
2007; Alsharari et al., 2014) and increased the response to acute dosing of nicotine
in pain tests and changes in body temperature. Methoxsalen pretreatment induced
a significant enhancement of the rewarding properties of nicotine in mice. This
potentiation was accompanied by an increase in nicotine plasma levels. Similarly to
the reward results, repeated administration of methoxsalen increased the intensity
of withdrawal signs in mice chronically treated with nicotine. The potentiation of
withdrawal intensity by methoxsalen was accompanied by significant increase in
nicotine plasma levels in these mice. Furthermore, methoxsalen enhanced the
ability of nicotine to reverse withdrawal signs in mice undergoing spontaneous
withdrawal after chronic nicotine infusion; similar to higher rates of cessation in
human slow metabolizers on transdermal nicotine. These pharmacological results
were confirmed by a recent study using the Cyp2a(4/5) null mouse that showed
increases in the responses to nicotine’s acute pharmacological and rewarding
effects along with a significant decrease in nicotine clearance in these mice (Li
et al., 2013). In conclusion, inhibition of nicotine metabolism by methoxsalen
apparently enhances nicotine’s bioavailability and alters the behavioral effects
of nicotine in the mouse. Combining CYP2A6 inhibitors with low dose nicotine
replacement therapies may have a beneficial role in smoking cessation because
it will decrease the drug elimination rate and maintain plasma and brain nicotine
levels.

Results: A significant NMR-by-treatment interaction at EOT indicated that
varenicline was more efficacious than nicotine patch for normal metabolizers,
while the efficacy was equivalent for slow metabolizers (p=0.02). The interaction
remained significant in the model incorporating both the EOT and 6-month
time-points (p=0.02). An NMR-by-treatment interaction showed that slow (vs.
normal) metabolizers reported greater overall side-effects severity with varenicline
vs. placebo (p=0.04). Among normal metabolizers, nicotine patch yielded a
number needed to treat (NNT) of 26, while varenicline yielded an NNT of 4.9. For
slow metabolizers, the NNT was 10.3 and 8.1, respectively.
Conclusions: Our data support treating normal metabolizers with varenicline
and slow metabolizers with nicotine patch to optimize quit rates while minimizing
side-effects.
JUSTIFICATION: The results of this trial support the potential translation to
practice of a novel biomarker for personalizing treatment fornicotine dependence.
FUNDING: NIH Pharmacogenomics Research Network grant DA/CA/HG/GM
U01020830
CORRESPONDING AUTHOR: Caryn Lerman, PhD, University of Pennsylvania
Center for Interdisciplinary Research on Nicotine Addiction, 3535 Market Street,
Suite 4100, Philadelphia, PA 19104 USA, clerman@upenn.edu

SYM12D

JUSTIFICATION: The results from this study highlight the potential use of a
CYP2A6 inhibitor in combination with low-dose nicotine replacement therapy for
treating nicotine dependence.

A LACK OF ASSOCIATION OF CHRNA5-A3-B4 WITH SMOKING
CESSATION RESPONSE IN CAUCASIAN AND AFRICAN
AMERICAN SMOKERS

FUNDING: Supported by grant # NIH DA- 05274, an Endowed Chair in Addictions
for the Department of Psychiatry, CIHR grants TMH-109787 and CAMH.

Rachel F. Tyndale, PhD*1, Andy Z.X. Zhu, PhD1, Tony P. George, MD1, Paul
Cinciripini, PhD2, Larry W. Hawk, Jr., PhD3, Robert A. Schnoll, PhD4, Gary E.
Swan, PhD5, Neal I. Benowitz, MD6, Daniel F. Heitjan, PhD4, Caryn Lerman,
PhD4 on behalf of the PGRN-PNAT Research Group*, 1University of Toronto, 2MD
Anderson Cancer Center, 3State University of New York at Buffalo, 4University of
Pennsylvania, 5Stanford University, 6University of California San Francisco

CORRESPONDING AUTHOR: M. Imad Damaj, PhD, Department of Pharmacology,
Virginia Commonwealth University, Richmond VA 23298 USA, mdamaj@vcu.edu

Background: CHRNA5-A3-B4 variants are associated with smoking level and
dependence in Caucasian (rs16969968) and African (rs2056527) Americans.
In contrast, the association of these variants with smoking cessation is less
consistent. Among multiple studies of Caucasians, associations between
rs16969968 and cessation have been variable: in the placebo arm only, with active
treatment only, between placebo and active arms, or absent. In two cessation
studies in African Americans, rs2056527 and rs588765 were associated with
smoking cessation rates while rs16969968, at very low frequencies in African
Americans, was not. Question Using the PNAT2 clinical trial we hypothesized
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that: 1) among Caucasians rs16969968 is associated with lower cessation rates
in the placebo arm, with equivalent rates in active treatment arms (Chen et al,
2012); and 2) among African Americans rs2036527 is associated with lower
cessation rates among active treatments, and 3) rs588765 is associated with
lower and higher cessation rates in the placebo and active arms, respectively.
Results Among Caucasians there was no association of rs16969968 [GA+AA]
(or other genotype groupings) with abstinence in any treatment arm (placebo,
patch or varenicline, Ps=0.23-0.99; N=654 Caucasians) or in two-way genotype
x treatment interactions, with or without gender, baseline cigarettes per day and/
or nicotine metabolic ratio in the model (NMR used to randomize PNAT2, and was
associated with varenicline vs patch). There was no association of rs16969968
[GA+AA] +/- bin B (rs588765) and cessation in the placebo arm (N=212) in contrast
to Chen et al. 2012 (N=132). There was the expected association of rs16969968
[GA+AA] with baseline cotinine levels (P<0.0001, N=1026), replicating previous
studies. Among African Americans (N=533) there were no significant associations
of the variants in either rs2056527 or rs588765 with individual treatment arms, or
with interactions between treatment arms. Conclusions In the PNAT2 clinical trial
we found no association of variants in CHRNA5-A3-B4 with smoking cessation
rates; however, as expected, a significant association with baseline cotinine levels
was found.

LOW-DOSE NICOTINE SELF-ADMINISTRATION IS AFFECTED BY
COST OF NICOTINE AND INHIBITION OF MONOAMINE OXIDASE
Tracy T. Smith*, Samantha N. Cwalina, Laura E. Rupprecht, Rachel L.
Schassburger, Deanne M. Buffalari, Alan F. Sved, Eric C. Donny, University of
Pittsburgh
Rodent models of nicotine (NIC) self-administration (SA) can be used to
characterize changes in behavior following a reduction in NIC dose. A recent study
showed that a drastic NIC reduction results in a significant decrease in SA behavior,
with no sustained compensation, similar to vehicle substitution. Response to
nicotine reduction may be moderated by 1) the cost per unit dose of NIC and
2) non-NIC cigarette constituents. A behavioral economics framework suggests
that NIC consumption is a function of the cost per unit of NIC. This framework
suggests that the threshold NIC dose may vary as a function of cost, and an
individual’s response to NIC reduction may be predicted using their response to
increases in cost. To evaluate the relationship between cost and NIC dose, rats
self-administered NIC, and the behavioral cost (responses required to earn an
infusion) per ug of NIC was manipulated across sessions. Rats less sensitive to
increases in cost were also less sensitive to reductions in NIC dose, r = .749, p
<0.05. We also examined how non-NIC constituents may moderate the response
to NIC reduction by allowing rats to self-administer NIC in combination with a
cocktail of other cigarette constituents. We show that a cocktail of other cigarette
constituents (including acetaldehyde, cotinine, myosmine, anatabine, anabasine,
nornicotine, harman and norharman), with doses indexed to be proportional to
concentrations in cigarette smoke given a standard dose of NIC, does not affect
NIC SA. However, unknown constituents cause monoamine oxidase (MAO) to
be inhibited in chronic smokers by 30-40%. In a series of experiments, we show
that chronic i.p. injections of irreversible MAO inhibitors increase low-dose NIC
SA. These data suggest that cost and cigarette constituents that inhibit MAO
may be important moderating factors if a NIC reduction policy is implemented.
Furthermore, the relationship between increasing cost and decreasing dose
suggests that existing information regarding how certain populations respond to
tax increases might be used to predict how those populations would respond to a
reduction in NIC content.

JUSTIFICATION: The study findings provide important data concerning the
potential translation of pharmacogenetic treatment approaches in the context of
treating nicotine dependence.
FUNDING: Endowed Chair in Addictions for the Department of Psychiatry (RFT),
CIHR grants TMH-109787, NIH PGRN grant DA020830, CAMH, the CAMH
Foundation, the Canada Foundation for Innovation (#20289 and #16014) and the
Ontario Ministry of Research and Innovation.
CORRESPONDING AUTHOR: Rachel Tyndale, PhD, University of Toronto
Medical Sciences Building, Room 4326, 1 King’s College Circle Toronto, Ontario
M5S 1A8, (USA) 416-978-6374, r.tyndale@utoronto.ca
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EMERGING SCIENCE RELATED TO THE REDUCTION OF
NICOTINE IN CIGARETTES

JUSTIFICATION: Data from rat nicotine self-administration are used to predict the
impact of product standards related to nicotine reduction in cigarettes.
FUNDING: Funding for Tracy Smith was provided by the National Institute on Drug
Abuse (F31 DA037643). Research reported in this publication was supported by
the National Institute on Drug Abuse and FDA Center for Tobacco Products (CTP)
(U54 DA031659). The funding source had no other role other than financial support.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.

Eric C. Donny, PhD*1, Tracy T. Smith, MS1, Neal Benowitz, MD2, Dorothy
K. Hatsukami, PhD3, 1University of Pittsburgh, 2University of California, San
Francisco, 3University of Minnesota
Both the Family Smoking Prevention and Tobacco Control Act and Article 9 of
the Framework Convention on Tobacco Control raise the possibility for a regulated
reduction in the nicotine content of combustible products. A large reduction
in nicotine content could render cigarettes far less addictive. Such regulatory
action however, must rely on a body of empirical data regarding the likely public
health impact of reducing nicotine. This symposium utilizes data from preclinical
models, residential laboratory assessments, single-site clinical trials, and a
recently completed 10-site clinical trial to address some of the critical concerns
with regards to nicotine reduction. Ms. Smith will present data on the effects of
nicotine reduction on rat nicotine self-administration and discuss the impact of
factors such as the presence of other tobacco constituents and behavioral cost
that moderate the reinforcing effects of low doses of nicotine. Dr. Benowitz will
present data on the effects of nicotine reduction on biomarkers of exposure and
harm to shed light both on concerns about compensatory smoking and the degree
of compliance with low nicotine products in clinical trials. Dr. Donny will present
the primary outcome data from a trial of 840 smokers randomized to cigarettes
varying in nicotine content and show that smoking behavior and nicotine exposure
are dose-dependently related to nicotine content. Finally, Dr. Hatsukami will
discuss how these data address important gaps in the literature, the challenges
of conducting regulatory science research related to nicotine reduction, and what
additional efforts must be undertaken to build a strong empirical basis for effective
regulation targeting reduced addictiveness of combustible tobacco products.

CORRESPONDING AUTHOR: Tracy T. Smith, Department of Psychology, 3137
Sennott Square, 210 South Bouquet Street, University of Pittsburgh, Pittsburgh PA
15260 USA, tgt4@pitt.edu
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BIOMARKERS OF NICOTINE AND TOXICANT EXPOSURE AND
OF COMPLIANCE IN CLINICAL TRIALS OF REDUCED NICOTINE
CONTENT (RNC) CIGARETTES
Neal L. Benowitz, MD1, Natalie Nardone, PhD1, Dorothy K. Hatuskami, PhD2, Eric
C. Donny, PhD3, 1University of California, San Francisco, 2University of Minnesota,
3
University of Pittsburgh
A major concern about reducing the nicotine content of cigarettes to make them
less addictive is that smokers would compensate for lower nicotine by smoking
more cigarettes or smoking cigarettes more intensively, resulting in greater tobacco
toxicant exposure and greater risk to health. In a cross-over study of smokers
smoking a single cigarette of various nicotine contents, nicotine intake was highly
correlated with nicotine content, with minimal compensation. Two clinical trials
of gradual reduction of nicotine content from 12 to 0.5 mg (one trial weekly for
6 weeks, the other months for 6 months) found an average 70% reduction in
nicotine intake (assessed by plasma cotinine) with no increase in cigarettes per
day, expired CO or urine PAH metabolites. Urine NNAL decreased with RNC as
expected because the parent NNK is derived from nicotine. Another trial examined
immediate switching from conventional to RNC and found the expected decrease
in nicotine intake, with decreased CPD and no increase in biomarkers of smoke

CORRESPONDING AUTHOR: Eric Donny, PhD, Associate Professor, University
of Pittsburgh, Psychology, 210 S. Bouquet Street, Pittsburgh, PA 15260, USA,
412-624-7618, edonny@pitt.edu
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strong evidence consistent with previous smaller trials that significant reductions
in nicotine content are likely to reduce smoking and nicotine exposure amongst
current users.

toxicant exposure. Compliance with smoking very low nicotine content cigarettes
(0.5 mg) was assessed in one gradual reduction study by comparing within-subject
changes in plasma cotinine with what was expected based on changes in nicotine
content. Even after considering possible individual metabolic differences and
intense compensation, approximately 60% of subjects had biochemical evidence
of non-compliance, which was higher than the 21% self-reported non-compliance.
Data from a residential study to empirically determine biomarker cut points for
compliance will also be presented. Thus, smokers switched from conventional to
RNC cigarettes reduce their intake of nicotine substantially without evidence of a
compensatory increase in tobacco smoke toxin exposure, but it appears that many
smokers are smoking occasional conventional cigarettes to supplement their
RNCs. Compliance needs to be assessed and the implications of non-compliance
considered in interpreting RNC studies.

JUSTIFICATION: This study represents the largest clinical trial to date of a
potential policy to reduce nicotine content in cigarettes.
FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse and FDA Center for Tobacco Products (CTP) (U54
DA031659). The funding source had no other role other than financial support.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.
CORRESPONDING AUTHOR: Eric C. Donny, Department of Psychology, 3137
Sennott Square, 210 South Bouquet Street, University of Pittsburgh, Pittsburgh PA
15260 USA, edonny@pitt.edu

JUSTIFICATION: Data related to the compliance in clinical trials and the
measurement of exposure are directly relevant to estimating the potential impact
of regulated reduction of nicotine in cigarettes.
FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse and FDA Center for Tobacco Products (CTP) (U54
DA031659), the National Cancer Institute grant (R01 CA78603) and National
Institute on Drug Abuse grant (R01 DA12393). The funding sources had no other
role other than financial support. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the NIH or the
Food and Drug Administration.
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NEW INSIGHTS ON NICOTINE AND DEPRESSION: TRANSLATING
BASIC SCIENCE INTO MORE EFFECTIVE CLINICAL OUTCOMES
Marina R. Picciotto, PhD*1, Yann S. Mineur1, Marcus R. Munafo2, Amy E. Taylor2
Rebecca Ashare, PhD*3, Andrew A. Strasser, PhD3, E. Paul Wileyto, PhD3, Jocelyn
Cuevas, BA3, Janet Audrain-McGovern, PhD3, Cori Cather, PhD4, Susanne
Hoeppner, PhD4, Gladys Pachas, MD4, A. Eden Evins, MD*4, Laurie Zawertailo,
PhD*5, Anna Ivanova, MPH5, Peter Selby, MBBS5, 1Yale School of Medicine,
2
on behalf of the CARTA Consortium, University of Bristol, 3Perelman School
of Medicine, University of Pennsylvania, 4Massachusetts General Hospital and
Harvard Medical School, 5Nicotine Dependence Service, Centre for Addiction and
Mental Health, Dalla Lana School of Public Health, University of Toronto

CORRESPONDING AUTHOR: Neal L. Benowitz, Departments of Medicine and
Bioengineering & Therapeutic Sciences, 1001 Potrero Ave, SFGH 30, University
of California San Francisco, San Francisco, CA 94143 USA, nbenowitz@medsfgh.
ucsf.edu
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A substantial knowledge base, derived from molecular, pharmacological,
genetic, electrophysiological and behavioral studies of nicotine reinforcement, has
provided valuable insights into mechanisms of nicotine dependence. While this
work has shown that smoking behavior is strongly motivated by the reinforcing
effect of nicotine in the mesolimbic dopamine system, it has also become apparent
that factors in addition to primary reinforcement may be critical in promoting
smoking behavior and relapse. Nicotine has complex actions on other neuronal
systems which may support tobacco use, including activity in circuits which regulate
mood. Smokers report that report that tobacco use helps to manage symptoms
associated with depression, and the prevalence of smoking among patients with
major depression is more than twice that of the general population. New research
is rapidly changing our understanding of the relationship between nicotine and
depression, including its biological basis as well as the impact of depression
on tobacco use and tobacco cessation treatment outcomes. In this session
co-chaired by Dr. Rees from Harvard School of Public Health and Dr. Munafo from
the University of Bristol, studies from a range of scientific disciplines will report
latest insights on nicotine and depression. Dr. Piciotto from Yale University will
describe work on the relationship between nicotine’s influence on nACh receptors
and depression. Dr. Ashare from the University of Pennsylvania will describe sleep
disturbance and short term memory impairment among depressed smokers, and
the implications for treatment. Dr. Munafo from the University of Bristol will report
research on genetic variants within the CHRNA5-A3-B4 gene cluster associated
with heaviness of smoking to explore the causal relationship between smoking
and depression. Dr. Evins from Harvard Medical School will highlight work on
the influence of varenicline treatment on depressive symptoms among patients
with serious mental illness. Finally, Dr. Zawertailo from the Center for Addiction
and Mental Health, Toronto, will report on the influence of depression on 6-month
tobacco treatment outcomes. Dr. Munafo will be the discussant.

A MULTI-SITE, DOUBLE-BLIND, RANDOMIZED TRIAL OF
CIGARETTES WITH REDUCED NICOTINE CONTENT
Eric C. Donny, PhD*1, Rachel L. Denlinger, BS1, Tonya Lane, MA1, Sarah Dermody,
MS1, Dorothy Hatsukami, PhD2, Joseph Koopmeiners, PhD2, Steve Hecht, PhD2,
Joni Jensen, MPH2, Sharon Murphy, PhD2, Mustafa al’Absi, PhD3, Neal Benowitz,
MD4, Paul M. Cinciripini, PhD5, Jason D. Robinson, PhD5, David Drobes, PhD6,
Joseph McClernon, PhD7, Maxine Stitzer, PhD8, Ryan Vandrey, PhD8, Andrew
Strasser, PhD9, Jennifer Tidey, PhD10, Hilary Tindle, MD11, 1University of Pittsburgh,
2
University of Minnesota, 3University of Minnesota, Duluth, 4University of California
San Francisco, 5The University of Texas MD Anderson Cancer Center, 6Moffitt
Cancer Center, 7Duke University, 8Johns Hopkins University, 9University of
Pennsylvania, 10Brown University, 11Vanderbilt University
Regulated reduction of the nicotine content of cigarettes has the potential to
reduce cigarette reinforcement, dependence and toxicant exposure. However,
few clinical trials of very low nicotine content cigarettes have been conducted.
Furthermore, little or no data are available describing the relationship between
the level of nicotine in reduced nicotine cigarettes and critical outcome measures
such as smoking behavior, biomarkers of exposure, and safety. This presentation
will focus on the results of a recently completed 10-site clinical trial of the effects
of cigarettes with a wide range of nicotine contents (SPECTRUM cigarettes).
Following a baseline period, 840 smokers not seeking treatment were randomized
to smoke either their usual brand, one of five cigarettes with tar yields of 7.5-12
mg that varied in nicotine content (~0.4 mg/g to ~18.6 mg/g tobacco), or a low
nicotine content (~0.4 mg/g), high tar yield (11-15 mg) cigarette. Nicotine yields
(FTC) ranged from ~0.03 to 0.8 mg. More than 92% of randomized participants
completed the 6-week period of product use. At the end of 6 weeks, cigarettes
with ~2.5 mg/g or less nicotine (regardless of tar yield) resulted in fewer cigarettes
smoked per day relative to both usual brand and normal nicotine content cigarettes
(p<0.01). Urinary total nicotine equivalents (TNEs; analyzed in a subset of 343
participants) were related to the nicotine content. Cigarettes with ~1.3 mg/g or
less nicotine significantly reduced TNEs by approximately 60-80% (p<.001).
Intermediate nicotine content cigarettes (~5-6 mg/g nicotine) resulted in little
change in smoking behavior and more modest decreases in TNEs (p<.05). There
was little evidence of compensatory smoking as measured by increases in CO.
There were no related or possibly related serious adverse events. The presentation
will also address how nicotine content relates to compliance, retention, subjective
ratings of cigarettes, withdrawal and dependence. Together, these data provide

CORRESPONDING AUTHOR: Vaughan Rees, PhD, Harvard School of Public
Health, Center for Global Tobacco Control, 677 Huntington Ave., Kresge Building,
6th Floor, Boston, MA 02115, USA, 617-432-6345, vrees@hsph.harvard.edu
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and may help identify novel targets, such as sleep disturbance, for nicotine
dependence treatment aimed at attenuating these deficits to improve cessation
rates.

NICOTINIC MECHANISMS RELATED TO DEPRESSION AND
ANXIETY

JUSTIFICATION: Findings provide evidence to support short-term cognitive
changes among depressed patients seeking to quit tobacco use, which will inform
tailoring of future clinical approaches.

Marina R. Picciotto, PhD*, Yann S. Mineur, PhD, Yale School of Medicine
The co-morbidity between smoking and mood disorders is striking. Preclinical
and clinical studies of nicotinic effects on anxiety, depression, agitation and
aggression suggest that smokers may use the nicotine in tobacco products as
an attempt to self-medicate symptoms of affective disorders. The role of nicotinic
acetylcholine receptors (nAChRs) in circuits regulating mood and anxiety are
beginning to be elucidated in animal models. We have found that using antagonists
and partial agonists that decrease signaling through nAChRs can be effective in
multiple mouse models of antidepressant efficacy, suggesting that the ability of
nicotine in tobacco smoke to desensitize nAChRs may be critical for the perceived
effects of smoking on mood symptoms. We have also found that depressed
non-smokers show decreased availability of nAChRs for binding to an imaging
tracer, suggesting that too much signaling through nAChRs may contribute to
depression in human subjects. We have modeled this in mice by decreasing break
down of ACh in the hippocampus and demonstrating an increase in behaviors
related to anxiety and depression. This presentation will highlight translational
studies identifying mechanisms through which the nicotine in tobacco affects brain
systems involved in mood and anxiety.

FUNDING: This study was supported by National Institute on Drug Abuse R21
DA031946 (JAM).
CORRESPONDING AUTHOR: Rebecca Ashare, PhD, Perelman School of
Medicine, University of Pennsylvania Philadelphia, PA USA

SYM15C

DEPRESSIVE SYMPTOMS DURING EARLY AND SUSTAINED
ABSTINENCE IN SMOKERS WITH SERIOUS MENTAL ILLNESS
Cori Cather, PhD, Susanne Hoeppner, PhD, Gladys Pachas, MD, A. Eden Evins,
MD, MPH* Massachusetts General Hospital and Harvard Medical School
Background: Depressive symptoms have been reported with tobacco
abstinence and have been associated with lapse and relapse to smoking. The
effects of tobacco abstinence and varenicline treatment on depressive symptoms
in adults with serious mental illness (SMI) during early or sustained abstinence is
largely unknown.

JUSTIFICATION: Findings have the potential to inform the neurobiological basis of
elevated nicotine use among those with depression
FUNDING: NIH grant DA014241

Methods: Adult smokers (n=201) entered a trial of maintenance varenicline
treatment in smokers with SMI able to quit smoking during a 12-week open-label
trial of varenicline and cognitive behavioral therapy (CBT). Eighty-seven
participants attained 14-day point prevalence abstinence at week 12 and were
randomly assigned to continue double-blind varenicline or identical placebo
and CBT for 40 weeks. Depressive symptoms were assessed with the Calgary
Depression Scale for Schizophrenia (CDSS), a validated clinician administered
assessment, at every CBT visit from baseline to week 52.

CORRESPONDING AUTHOR: Marina R. Picciotto Department of Psychiatry, Yale
University School of Medicine, New Haven, CT, USA
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COGNITIVE DEFICITS AND SLEEP DISTURBANCE AMONG
DEPRESSION-PRONE SMOKERS DURING ABSTINENCE

Results: Among those who completed 9 or more weeks of open label
varenicline (n=142, n=132 with Sz), CDSS scores decreased from a median of 3
(IQR:2-6) at baseline to 1 (IQR:0-4) at week 12 (p<0.001). There was no effect of
abstinence on CDSS scores during the open phase, nor did the time effect differ
by abstinence status (14-day point prevalence abstinence at week 12). During
the 40-week, maintenance phase (n=87, n=77 with Sz), CDSS scores did not
differ between those who demonstrated 21-day point-prevalence abstinence at
week 52 vs. those who relapsed to smoking (p=0.94), did not change over time
(p=0.70; week 12 Mdn=1, IQR:0-5; week 52 Mdn=2, IQR:0-6), and did not show
an abstinence by time interaction (p=0.80). There was also no effect of varenicline
treatment on depressive symptoms vs. placebo (p=0.37). This pattern of findings
was replicated with depressive symptoms as assessed with the Brief Psychiatric
Rating Scale depression-anxiety subscale and the Wisconsin smoking withdrawal
scale sadness-depression score.

Rebecca Ashare, PhD*, Andrew A. Strasser, PhD, E. Paul Wileyto, PhD, Jocelyn
Cuevas, BA, Janet Audrain-McGovern, PhD, Perelman School of Medicine,
University of Pennsylvania
Cigarette smoking is more prevalent among individuals with a history of
major depressive disorder (MDD) and elevated depression symptoms and these
depression-prone (DP+) smokers have more difficulty quitting smoking. In addition
to dysregulated positive affect and reward processing, depression is accompanied
by sleep disturbance and cognitive deficits similar to those observed during nicotine
withdrawal. However, little research has been conducted to determine the role of
smoking in these processes among DP+ smokers. We hypothesized that DP+
smokers (past history and current depression symptoms; n=34) would report more
sleep disturbance and exhibit greater abstinence-induced deficits in short-term
and working memory, and experience greater attentional bias for affective stimuli,
compared with smokers with no history or current symptoms of depression (DP−;
n=34). Participants completed two sessions, once following overnight abstinence
and once smoking-as-usual (order counterbalanced, abstinence biochemically
verified). Smokers completed measures of short-term memory (STM; word
recognition task), working memory (N-back task), and attentional bias (Emotional
Stroop task). The DP+ group showed declines in STM during abstinence vs.
smoking, whereas the DP− group did not (interaction p=0.02). There were small
decrements in working memory accuracy during abstinence (p=0.05), but this did
not vary by group. During the Emotional Stroop task, the DP+ group showed an
attentional bias toward positive vs. neutral stimuli during abstinence vs. smoking
(interaction p=0.01). DP+ smokers (vs. DP- smokers) reported significantly more
sleep disturbance (ps<0.001), which was associated with worse STM (r=-0.43,
p=0.01) and slower reaction times during an emotional Stroop task (rs>0.37,
ps<0.03) during abstinence. This study provides initial evidence that DP+ smokers
may experience greater abstinence-induced deficits in STM and attentional bias
toward emotionally salient stimuli. These cognitive changes may prompt relapse

Conclusion: There was no observed effect of abstinence or varenicline
treatment on depressive symptoms in stable outpatients with SMI. Reduction in
depressive symptoms during open label treatment with varenicline was observed.
JUSTIFICATION: Prospective and controlled trials are improving our understanding of the effect of abstinence and of pharmacotherapeutic cessation aids such as
varenicline on depressive symptoms in smokers with serious mental illness and
should affect policies restricting smoking cessation treatment in this population.
FUNDING: NIDA R01 DA021245: Smoking Cessation and Smoking Relapse
Prevention in Patients with Schizophrenia Investigator Initiated Grant Pfizer Inc.:
Extended duration varenicline for prevention of relapse to smoking in patients with
schizophrenia NIDA K24 DA030443: Mentoring in Addiction Treatment Research
CORRESPONDING AUTHOR: Eden Evins, MD, MPH, Massachusetts General
Hospital and Harvard Medical School, Boston, MA USA
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of variants within this gene cluster on both smoking and anxiety. We discuss the
implications of these findings in relation to understanding the relationship between
smoking, depression and anxiety, and the development of novel treatments.

INDIVIDUALIZED TREATMENT FOR TOBACCO DEPENDENCE
IN PRIMARY CARE SETTINGS: THE ROLE OF BASELINE
DEPRESSIVE SYMPTOM SEVERITY ON CESSATION OUTCOMES

JUSTIFICATION: In relation to understanding the relationship between smoking,
depression and anxiety, these findings have the potential to inform the development
of novel treatments.

Laurie Zawertailo, PhD*, Anna Ivanova, MPH, Peter Selby, MBBS, Nicotine
Dependence Service, Centre for Addiction and Mental Health, Dalla Lana School
of Public Health, University of Toronto

FUNDING: Medical Research Council
CORRESPONDING AUTHOR: Marcus Munafo, PhD, UK Centre for Tobacco and
Alcohol Studies School of Experimental Psychology, University of Bristol, 12a
Priory Road BRISTOL BS8 1TU United Kingdom

Background: Individuals with tobacco dependence often report symptoms
of low mood and depression which has been shown to adversely affect quit
outcomes in treatment trials. We hypothesized that individualized treatment for
tobacco dependence within a primary care setting may mitigate the effect of
current symptoms of depression on quit success.

SYM16

Methods: Patients in primary care clinics were enrolled in a smoking cessation
program which provided up to 26 weeks of brief behavioural counseling and
individualized dosing of nicotine replacement therapy at no cost. The baseline
assessment included the PHQ9 (a validated 9-item self-completed questionnaire
that maps directly on to DSM-IV criteria for depression). Smoking cessation
outcomes were measured at 3 and 6 months post enrollment. Bivariate
associations between PHQ9 score and cessation outcomes were analyzed.

HOW IS SOVEREIGNTY USED IN COMMERCIAL TOBACCO
CONTROL ON TRIBAL LANDS?
Linda Neff, PhD1, Patricia Nez Henderson, MD, MPH2, Matthew Bondaryk, BA3,
Narinder Dhaliwal, MA4, Roland S. Moore, PhD5, Maira Rosas-Lee, MA6, Joanne
D’Silva, MPH6, CoCo Villaluz6, Delight Satter, MPH7, Jeffrey A. Henderson, MD,
MPH*2, 1Office on Smoking and Health, CDC, 2Black Hills Center for American
Indian Health, 3Mayo Clinic Arizona, 4California Clean Air Project, ETR Associates,
5
Prevention Research Center, PIRE, 6ClearWay Minnesota, 7Office of State, Tribal,
Local, and Territorial Support, CDC

Results: There were 6473 patients enrolled between January and May 2014
who completed the PHQ9. Moderate to severe depression (score >9) was reported
by 12.7% of the sample, another 3.0% reported mild depression (score between
5 and 9), and 8.8% of the sample met DSM-IV criteria for depression. At 3-month
follow-up, those with moderate to severe depression were significantly less likely
to be quit compared to those with none to minimal depression, using both complete
case analysis (23.3% vs 38.4%, Chisq=30.82, p<0.001) and Intent-to-Treat (ITT)
analysis (11.9% vs 20.4%, Chisq=28.49, p<0.001). However, at 6-month follow up,
the differences in quit outcomes between the two groups was no longer significant
in both complete case analysis (32.6% vs 39.2%, Chisq=1.49, p=0.22) and ITT
(20.4% vs 27.6%, Chisq=3.39, P=0.066).

Although the prevalence of commercial tobacco use among American Indians
and Alaska Natives (AIAN) varies dramatically by region and tribe, both use rates
and tobacco-related health impacts are heavier among AIAN populations than any
other racial/ethnic group. Thus profound tobacco-related health disparities exist
for AIAN. In this symposium, we aim to outline the extent of these disparities,
commencing with new analyses by a team from the CDC led by Linda Neff on
AIAN tobacco-related mortality and prevalence. These analyses set the stage for
the succeeding papers on the defining role of tribal sovereignty (a key component
in the fight for political and economic self-determination of the 500+ FederallyRecognized Tribes in the U.S.) in the assertion of local control over health
improvements, including reducing exposure to secondhand commercial tobacco
smoke and cessation of commercial tobacco use. In the following paper, Matthew
Bondaryk, Patricia Nez Henderson (Navajo), et al. will speak on the complex
regulation of tribal commercial tobacco products. They will present three lawsuits
that highlight unique issues concerning sovereignty and the manufacturing and
sales of these products. In the same spirit of illustrating the connections between
sovereignty and health, Narinder Dhaliwal and Roland Moore describe a Northern
California case study of how one tribe incorporated comprehensive data collection
and feedback on its own terms in order to change tobacco control policy in its tribal
casino in tandem with culturally-tailored cessation techniques. Rosas-Lee et al.
will present findings from a review of tobacco industry documents on strategies
used by the tobacco industry to purposefully target American Indians. Finally,
the CDC’s Delight Satter (Confederated Tribes of Grand Ronde), Ibrahim Garba,
et al. weave findings on economic costs of commercial tobacco use and SHS
among American Indians as a frame for talking about sovereignty success stories,
highlighting the American Indian Cancer Foundation’s innovative battle against
commercial tobacco. Discussant Jeffrey Henderson (Cheyenne River Sioux) will
offer critical perspectives on the panel presentation.

Conclusions: These results indicate that baseline depression severity can
hinder cessation success early in treatment. However, longer treatment duration
appears to mitigate this effect, indicating that patients provided individualized
cessation treatment and counseling support through their primary care provider
can successfully quit smoking regardless of current depressive symptoms.
JUSTIFICATION: Findings will support deeper understanding of the role of
depression in tobacco cessation treatment outcomes, and will improve clinical
practice
FUNDING: Support for this research was provided by the Ontario Ministry of
Health and Long-Term Care, Health Promotion Branch
CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Nicotine Dependence
Service, Centre for Addiction and Mental Health, Toronto, Canada
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INVESTIGATING THE CAUSAL RELATIONSHIP BETWEEN
SMOKING AND DEPRESSION

CORRESPONDING AUTHOR: Roland Moore, PhD, Senior Research Scientist,
Prevention Research Center, PIRE, 180 Grand Ave., Ste. 1200, Oakland,
CA 94612, USA, 510-883-5770, Fax: 510-644-0594, roland@prev.org

Marcus R. Munafò, Amy E. Taylor on behalf of the CARTA Consortium MRC
Integrative Epidemiology Unit, UK Centre for Tobacco and Alcohol Studies, School
of Experimental Psychology, University of Bristol
Cigarette smoking and depression are highly comorbid, but the nature of this
relationship remains unclear. High levels of depression may increase smoking (the
self-medication hypothesis), or smoking may increase the risk of depression. It is
also possible that both causal pathways operate, or that the comorbidity is due
to a shared genetic aetiology. We have recently used genetic variants within the
CHRNA5-A3-B4 gene cluster associated with heaviness of smoking to explore
the causal relationship of smoking with depression, in a Mendelian randomisation
analysis. In this, we find no strong evidence to support the position that smoking is
a causal risk factor for depression, based on a lack of clear association of genotype
(as a proxy for heaviness of smoking) with depression or anxiety in current
smokers. However, this analysis also suggested a weak association of genotype
with anxiety (but not depression) among never smokers. Although the statistical
evidence for this association is modest, it raises the possibility of pleiotropic effects
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shipment; the origin of the tobacco used in the products; and whether or not the
benefits of the tobacco sales are accrued by individuals in a tribe or by the tribe
as a whole. Discussion: More research is needed to understand the scope of the
tribal tobacco market, tribal tobacco products consumer demographics, and the
best regulatory approaches that both respect tribal sovereignty and protect the
public’s health.

Linda Neff, PhD*, Paul Mowery, MA, David M. Homa, PhD, Bridgette E. Garrett,
PhD, Centers for Disease Control and Prevention Office on Smoking and Health

JUSTIFICATION: Analyses of the complex legal framework surrounding tribal
commercial tobacco manufacturing, marketing, and sales point to the need for
regulatory approaches that both respect tribal sovereignty and protect the public’s
health.

DIFFERENCES IN SMOKING ATTRIBUTABLE MORTALITY
BETWEEN AMERICAN INDIAN/ALASKA NATIVE AND WHITE
POPULATIONS LIVING IN IHS CONTRACT HEALTH SERVICE
DELIVERY AREA COUNTIES

Objectives. American Indians/Alaska Natives (AI/ANs) have both high
prevalence of cigarette smoking and high rates of smoking-related disease
compared to non-Hispanic Whites (Whites), but the comparable burden of
smoking in these populations is unknown. To quantify and contrast this burden,
we assessed differences in excess mortality attributable to cigarette smoking
between AI/ANs and Whites. Methods. Smoking-attributable fractions (SAFs) and
smoking-attributable deaths among AI/AN and White populations were calculated
for residents of the 637 Indian Health Service Contract Health Services Delivery
Area (CHSDA) counties in the US. We examined five major causes of smokingrelated deaths—lung cancer, coronary heart disease (CHD), other heart disease
(OHD), stroke, and chronic obstructive pulmonary disease (COPD)—and all-cause
deaths for 2001-2009. Deaths by race/ethnicity (AI/ANs vs Whites), age, sex, and
underlying cause were obtained from the AI/AN Mortality Database. Due to a lack
of AI/AN-specific relative risks for cigarette smokers versus never smokers, SAFs
were computed using an indirect method. We also compared smoking prevalence
of AI/ANs and Whites aged ≥35 years in the CHSDA counties, using previously
published data based on 2005-2009 BRFSS. Results. Both AI/AN men and women
had a higher prevalence of smoking than Whites (men: 28% vs. 17%; women, 29%
vs. 16%). SAFs were higher for AI/ANs than Whites in both sexes for all-cause
mortality and for cardiovascular outcomes, particularly for women. For 2001-2009,
in women, smoking caused 18% of CHD, 13% of OHD and 20% of stroke deaths
in AI/ANs, compared to 9%, 7% and 10% for Whites. In men, smoking caused 21%
of CHD, 15% of OHD, and 17% of stroke deaths in AI/ANs, compared to 15%,
10% and 9% for Whites. SAFs for lung cancer and COPD were comparable in AI/
ANs and Whites. Conclusions. Both the higher prevalence of cigarette smoking
and higher SAFs observed for AI/ANs indicates that smoking results in a larger
health burden for AI/ANs than for Whites. These results underscore the need for
comprehensive, culturally appropriate tobacco control programs that effectively
reach the AI/AN population.

FUNDING: This research is funded by the State & Community Tobacco Control
Initiative of the US National Cancer Institute (sctcresearch.org) grant number
U01CA154300.
CORRESPONDING AUTHOR: Patricia Nez Henderson, MD, MPH, Vice President,
Black Hills Center for American Indian Health, 701 St. Joseph Street, Suite 204,
Rapid City, SD 57701 USA, pnhenderson@bhcaih.org
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INTEGRATED HEALTH PROMOTION THROUGH CULTURALLYTAILORED CESSATION AND SMOKEFREE TRIBAL CASINO
POLICY IN A NORTHERN CALIFORNIA TRIBE
Narinder Dhaliwal, MA*1, Roland S. Moore, PhD*2, Glen Hayward3, Gary Hayward4,
Juliet P. Lee, PhD2, Francisco Buchting, PhD5, 1ETR Associates, 2Pacific Institute
for Research and Evaluation (PIRE), 3Redding Rancheria Tribal Clinic, 4WinRiver
Casino, 5Horizons Foundation
Background: IHS data indicate that despite regional variation in commercial
tobacco use prevalence, tobacco-related mortality and morbidity are high among
American Indians. Short-term economic concerns (e.g., fighting restrictions on
smoke-free casinos) may impede sovereign tribal decisions to promote the health
of tribal members and their employees. In a case study of a Northern California
tribe, holistic methods of promoting health are outlined as a way to respect local
traditions and honor sustainable economic development.
Methods: A 7 year partnership between a Northern California tribe and public
health experts evaluated qualitative and quantitative data collected on multiple
health promotion efforts and policy changes by the tribe’s casino and its clinic,
serving both tribal members and employees.

JUSTIFICATION: Because smoking is shown to contribute to premature AIAN
mortality, comprehensive tobacco control and culturally appropriate cessation
programs are called for.
FUNDING: This abstract highlights work supported by a Centers for Disease
Control and Prevention, Office on Smoking and Health contract #200-2009-28537
for Extramural Research.

Results: In clinic visits since 2012, all patients are subject to screens including
questions about commercial tobacco use. Clinicians ask smokers about level
of readiness to quit, and invite them to join 8 week courses with other clinic
patients who wish to stop smoking. To address culturally salient issues, these
courses contrast sacred tobacco use with commercial tobacco use; to overcome
the addictive nature of commercial tobacco, patients may be prescribed NRT or
medication. The 2013 quit rate was 71% as measured by follow-up consultations.
Following a multi-year cooperative program of analyses of air monitoring and staff
and patron surveys regarding smoking in the casino, the tribal council recently
voted to make the casino and resort 100% smoke-free. Casino staff can attend
cessation classes on work time. Additionally, health competitions such as team
weight reduction foreground the importance of collective efforts to improve the
health of tribal members and employees.

CORRESPONDING AUTHOR: Linda Neff, Surveillance Lead, Epidemiology
Branch, Office on Smoking and Health, Centers for Disease Control and
Prevention, Atlanta, GA 30341, USA, len2@cdc.gov
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TRIBAL TOBACCO AND SOVEREIGNTY
Matthew Bondaryk, BA*1, Hershel W. Clark, BS2, Patricia Nez Henderson, MD,
MPH*2, Gregg Moor, BA3, Scott J. Leischow, PhD1, 1Mayo Clinic Arizona, 2Black
Hills Center for American Indian Health, 3InSource Research Group

Conclusions: Integrated approaches to health promotion centered on reducing
exposure to commercial tobacco across differing institutions of the tribe, especially
its businesses and its tribal clinic. This case study highlights how the tribe’s
collective wellness efforts are congruent with health-norms supporting public
health approaches and are well-received by tribal members and employees.

Background: A small but considerable number of American Indian/Alaskan Native
tribes are manufacturing, marketing and selling commercial tobacco products for
sale to tribal and non-tribal tobacco users. Utilizing the unique taxation relationship
between the tribes and both state and federal governments, these tribes are able
to avoid some of the taxes applied to non-tribal tobacco, thus creating significantly
cheaper costs for consumers. While recognizing the sovereignty of tribal nations,
members of the public health community nonetheless view these low-cost tobacco
products as harmful to the public’s health. The complex web of federal, state, and
tribal regulations over the manufacturing, marketing, and sales of tribal commercial
tobacco is still being decided through litigation and policy-making. At this point,
there is no clarity regarding the way that tribal commercial tobacco will be
regulated by the US Food and Drug Administration (FDA) under its new regulatory
authority over tobacco. Methods: A review of three case study lawsuits against
tribal tobacco manufacturers that highlight the unique issues of tribal immunity and
the manufacturing of tobacco products. Results: Issues include nation-to-nation

JUSTIFICATION: This case study illustrates how integrated approaches to strengthening health promotion and tobacco control policy can reduce tribal member and
employee exposure to commercial tobacco across differing institutions.
FUNDING: This study was supported by California Tobacco-Related Disease
Research Program grant 20CA-0103 and CCAP funding from the California
Department of Public Health Grant numbers 05-45720,10-10208.
CORRESPONDING AUTHOR: Narinder Dhaliwal, MA, Project Director,
California’s Clean Air Project, ETR Associates, 5495 Carlson Drive, Suite D,
Sacramento, CA 95819 USA, narinderd@etr.org
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documents from 1991 to 2002 was conducted using tobacco industry document
archives from the Legacy Tobacco Documents Library. Public tobacco industry
internal documents were organized and analyzed for themes using qualitative
analysis software, NVivo 10. Approximately 55 relevant documents were found.
Analysis revealed that the tobacco industry developed marketing strategies
targeted American Indians by misrepresenting various cultural identity aspects
and values of sacred tobacco use. The tobacco industry has manipulated the
sacred use of tobacco and asserts cigarette and smokeless tobacco products
as retail substitutes as natural, and for sacred and ceremonial use. Evidence
also shows that the industry has infiltrated gaming venues to increase sales of
tobacco products while masking their true intent by providing scholarships and
anti-smoking prevention campaigns and programs for American Indian youth.
Public health practitioners must counter tobacco industry strategies as part of
a comprehensive approach to addressing commercial tobacco use. A greater
understanding of tobacco industry marketing strategies has substantial relevance
for addressing tobacco-related health disparities in American Indian communities.

RECLAIMING PUBLIC HEALTH: STORIES OF SELF
DETERMINATION FROM INDIAN COUNTRY
Delight Satter, MPH*1, Ibrahim Garba, JD, LLM1, Doris Cook, PhD2, Kris Rhodes,
MPH3, Delores Welch, MSW2, Alex Springer2, Holly Hunt, MA1, Dawn Satterfield,
PhD1, Nancy Williams, PhD1, 1Centers for Disease Control and Prevention, Office
for State, Tribal, Local and Territorial Support, 2Association of American Indian
Physicians, 3American Indian Cancer Foundation
Background: Tobacco is one of the greatest preventable health threats to native
communities. Native people use commercial tobacco at greater rates than other
racial and ethnic populations, and therefore carry a greater burden with tobacco’s
health consequences and costs. As a federal agency, CDC recognizes its special
obligations to, and unique relationship with, the AI/AN population, and is committed
to fulfilling its critical role in assuring that AI/AN communities establish a safer and
healthier environment for its members and territory.

CORRESPONDING AUTHOR: Maira Rosas-Lee, MA, ClearWay Minnesota, 8011
34th Avenue South, Suite 400, Minneapolis, MN 55425, USA, 952-334-1312,
mrosaslee@gmail.com

Methods: The CDC often requests awardees use resources like The Community
Guide as a source of evidence-based program strategies. These resources do
not hold many native examples. The CDC’s Tribal Advisory Committee advised
the CDC of this gap and requested a collection of success stories from Indian
Country. CDC initiated a multifaceted project in partnership with the Association of
American Indian Physicians (AAIP) to address this need.

SYM17

MEASURING EXPOSURE TO TOBACCO MARKETING:
APPROACHES, INNOVATIONS, AND LESSONS LEARNED

Results: Stories in the collection are focused on public health programs that
share their knowledge and experience. Consistently the stories demonstrate the
importance of tribal council support, partnerships with other organizations and
a holistic and integrated approach. A story from the American Indian Cancer
Foundation (AICF) highlights the role it serves in capacity building of tribes’ tobacco
prevention and control through community level interventions, and its own native
serving organization’s infrastructure development. AICF takes pride in being able
to recruit native health professionals with strong science and cultural competency
skills, which facilitates the rapid dissemination of evidence based programs.

Chair: Annette R. Kaufman*, Tobacco Control Research Branch, National Cancer
Institute
Keryn E. Pasch, PhD, MPH1, Susanne Tanski, MD2, James D. Sargent, MD2,
Robert Hornik3, Laura Gibson3, Jiaying Liu3, Sherry Emery4, Rachel Kornfield4,
Steven Binns4, Huayi Li4, Jidong Huang4, 1University of Texas at Austin, Health
Behavior and Health Education, 2Department of Pediatrics, Geisel School of
Medicine at Dartmouth, 3Annenberg School for Communication, University of
Pennsylvania, 4Health Media Collaboratory at the Institute for Health Research
and Policy, University of Illinois at Chicago,
Discussant: David Portnoy*, Center for Tobacco Products, Food and Drug
Administration

Conclusions: Indian tribes have an inalienable and inherent right to selfgovernment. Self-government means government in which decisions are made by
the people who are most directly affected by the decisions. CDC supports Tribes
in their tobacco prevention and control programs in order to protect the public’s
health. By helping to disseminate success stories from Indian Country we provide
tribal governments access to information for sound and efficient public health
decision-making.

The tobacco industry engages in aggressive marketing, advertising, and
promotion of their products. Expenditures on tobacco marketing in the United
States were nearly $9 billion in recent years. Evidence indicates a causal
relationship between tobacco advertising and increased levels of tobacco initiation
and continued consumption. Despite the critical role of exposure to tobacco
marketing, there is wide variation in measurement methods and the quality of
those measures, which hinders the strength of conclusions that can be drawn.
The overarching goal of the symposium is to examine and discuss the ongoing
work to support the use of specific methods in marketing exposure measurement,
justifications for use, and importance. Measurement methods have been explored
and studied in content areas beyond tobacco and tobacco control researchers
can leverage these methodologies. Specifically this symposium will highlight
1) best practices for measurement of exposure to marketing drawn from both
within and outside of tobacco control, and 2) innovative methods of measuring
marketing exposure, taking into account the increasingly crowded, complicated,
and fragmented communication environment. Dr. Pasch will highlight numerous
methodological strategies that use objective measures including a study
employing photographic evidence of point-of-sale and outdoor marketing and
examples using eye-tracking methodology. Dr. Emery will present research that
focuses on promotional messages for electronic cigarettes on Twitter. Dr. Tanski
will present a longitudinal study of adolescents that utilized cued assessment
of television alcohol advertising images to examine their effects on alcohol use
outcomes at follow-up. Dr. Hornik will explain the trade-offs of different approaches
to measuring exposure to tobacco-related media content and examples from a
study of youth and young adults. Dr. Portnoy will serve as discussant, highlighting
common themes from these presentations and discuss future directions in applying
these measurement practices to tobacco control research.

JUSTIFICATION: A “sovereignty success story” from the American Indian Cancer
Foundation (AICF) highlights the role it serves in capacity building of tribes’
tobacco prevention and control through community level interventions, and its own
native serving organization’s infrastructure development.
FUNDING: This abstract highlights work supported by a Cooperative Agreement
#1U38OT000133-01 from The Centers for Disease Control and Prevention, Office
of State, Tribal, Local, and Territorial Support.
CORRESPONDING AUTHOR: Delight Satter, MPH, Senior Advisor, Tribal
Research and Program Integration, Centers for Disease Control and Prevention
(CDC), Office for State, Tribal, Local and Territorial Support, 4770 Buford Highway,
E70 Atlanta, GA 30341, USA, zuc0@cdc.gov
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TOBACCO INDUSTRY TARGETING OF AMERICAN INDIANS:
MISAPPROPRIATING AND EXPLOITING A SACRED MEDICINE
Maira Rosas-Lee, MA, Joanne D’Silva, MPH*, CoCo Villaluz*, ClearWay Minnesota
American Indians are disproportionately affected by the burden of commercial
tobacco use. A recent study has estimated rates of commercial tobacco use as
high as 59%. Multiple historical factors have resulted in increased commercial
tobacco use and addiction among American Indians, which in turn have disrupted
traditional culture and spiritual practices. The tobacco industry has taken advantage
of sovereign American Indian Nations, as state and local smoke-free laws and
other tobacco control efforts may not directly impact them. In an effort to assess
the scope of tobacco industry marketing towards American Indians, we conducted
a study to determine strategies used by the tobacco industry to purposefully target
American Indians through marketing and advertising. A keyword search of industry

CORRESPONDING AUTHOR: Annette Kaufman, PhD, MPH, Health Scientist/
Program Director, National Cancer Institute, Tobacco Control Research Branch,
9609 Medical Center Drive, 3-E-546 Rockville, MD 20850, USA, 240-276-6706,
kaufmana@mail.nih.gov
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youth survey responses; (2) do survey-measured individual differences in media
use, multiplied by variation in exposure to exogenously-measured content, predict
individual survey respondent outcomes; (3) do individual survey claims of specific
exposure, aggregated by month, predict individual (lagged) survey responses, and
4) do individual survey claims of specific exposure predict lagged individual survey
responses? Each of these approaches has strengths and weaknesses (e.g.,
sensitivity to individual variation in exposure; threat of unmeasured confounders;
clarity of causal order among variables; statistical power; match between exposure
measure and outcome). We will explore these alternative approaches, outline their
expected strengths and weaknesses, and seek advice from fellow presenters and
attendees in this symposium.

USING OBJECTIVE MEASUREMENT TECHNIQUES TO
DOCUMENT AND DESCRIBE TOBACCO AND NICOTINE
PRODUCT MARKETING
Keryn E. Pasch, PhD, MPH, University of Texas at Austin Health Behavior and
Health Education
The use of objective measures of data collection to document and describe
adolescents’ and young adults’ exposure to tobacco and nicotine product marketing
has been limited. This presentation will discuss methodological implications for
assessing tobacco and nicotine product marketing within a multi-level context
to inform policy and practice. Methodological strategies will be highlighted that
use objective measures to provide evidence of adolescents’ and young adults’
exposure to tobacco and nicotine product marketing. The first example uses an
objective data collection technique to study the outdoor tobacco and nicotine
product marketing environment. While work has documented tobacco point-ofsale and outdoor marketing, little research has used photographic evidence to
further characterize this marketing. The methodology that will be presented uses
an electronic data collection tool to document and photograph outdoor tobacco
and nicotine marketing, allowing for expedited data collection and increased
opportunities for detailed coding and description of product marketing. Examples
from a study using observations of all outdoor tobacco and nicotine marketing
within one half mile of middle and high schools will be presented. The second
set of examples use eye-tracking, a computer-based technology that provides
an unobtrusive, real time descriptive analysis of an individual’s point of gaze,
sequence of gaze, and length of attention for tobacco and nicotine advertisements.
Two applications of eye-tracking technology will be presented. The first application
highlights the use of eye-tracking technology to better understand attention given to
print advertising for several tobacco products including traditional cigarette, cigar,
smokeless, and e-cigarette products. The second eye-tracking example focuses
on real-time analysis of television commercials for e-cigarette products. Objective
data collection methods, such as those described in this presentation, can provide
needed descriptive information beyond what can be obtained by traditional selfreported measurements and much needed information how tobacco and nicotine
marketing may influence behavior.

FUNDING: Research reported here was supported by NCI and FDA Center for
Tobacco Products (CTP) under grant # P50CA179546. The content is solely the
responsibility of the authors and does not necessarily represent the official views
of the NIH or the Food and Drug Administration.
CORRESPONDING AUTHOR: Robert Hornik, Wilbur Schramm Professor
of Communication and Health Policy, Co-director, Penn Tobacco Center on
Regulatory Science, University of Pennsylvania, 3620 Walnut Street, Philadelphia,
PA 19104 USA, rhornik@asc.upenn.edu
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A CUE-BASED ASSESSMENT OF RECEPTIVITY TO TELEVISION
ALCOHOL ADVERTISING, ITS LONGITUDINAL RELATION TO
DRINKING OUTCOMES, AND ITS POTENTIAL TO INFORM FDA
ABOUT TOBACCO ADVERTISING
Susanne Tanski, MD*, James D. Sargent, MD, Department of Pediatrics Geisel
School of Medicine at Dartmouth
Unhealthy corporate products (tobacco, alcohol, energy dense foods) are
common causes of premature mortality and their use is promoted through
multibillion marketing campaigns. We describe the use of a novel method to
assess exposure to marketing imagery to alcohol advertising, a method that
could easily be adapted to tobacco. Longitudinal study of 2541 U.S. adolescents
15-23 years old at baseline, with 1596 follow-up assessing the relation between
television alcohol advertising and drinking outcomes. Cued assessment of
television advertising images for top beer and distilled spirits brands that aired
nationally in 2010-11 (n=351). Images were digitally edited to remove branding
and respondents queried ~ 20 randomly selected images. An alcohol advertising
receptivity (AAR) score was derived (1 point each for having seen and liking the
ad, and 2 for correct brand identification). Fast food ads from 2010-11 (n = 535)
were queried to evaluate message specificity. Longitudinal outcomes: baseline
underage never drinkers, drinking onset; baseline underage never binge drinkers,
binge drinking onset; baseline AUDIT-C<4, hazardous drinking onset. Multivariate
regressions predicting each outcome controlling for covariates, weighting to the
US and employing multiple imputation to address loss to follow-up. Underage
participants were slightly (but significantly) less likely to have seen alcohol ads
compared to legal-age participants. Hazardous drinking was present among 39%,
54%, and 63% of 15-17, 18-20 and 21-23 year olds respectively. Among underage
baseline participants, AAR score independently predicted onset of drinking (AOR
1.63 [95% CI 1.15, 2.29]), binge drinking (AOR 1.40 [1.08, 1.80]) and hazardous
drinking (1.46 [1.14, 1.87). Food advertising receptivity was not associated with
drinking outcomes. Receptivity to television alcohol marketing was independently
associated with drinking outcomes and the association specific to television
alcohol imagery, consistent with the idea that it reaches and affects drinking in
underage persons. Similar assessment of tobacco imagery has the potential to
advise FDA on penetration and effect of marketing for tobacco products.

FUNDING: Research reported here was supported in part by NCI #R03CA158962
and the NCI and FDA Center for Tobacco Products (CTP) #P50DA036116.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.
CORRESPONDING AUTHOR: Keryn E. Pasch, MPH, PhD, Associate Professor
Health Behavior and Health Education, Department of Kinesiology and Health
Education, University of Texas at Austin, 2109 San Jacinto D3700, Austin, TX
78712-0360, Office: Bellmont 514, USA, kpasch@austin.utexas.edu
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ALTERNATIVE APPROACHES TO MEASURING EXPOSURE TO
TOBACCO-RELATED MEDIA CONTENT IN THE CONTEXT OF
ESTIMATING ITS EFFECTS
Robert Hornik*, Laura Gibson, Jiaying Liu, Annenberg School for Communication,
University of Pennsylvania
Measuring exposure to mediated tobacco-related content to assess effects of
exposure on outcomes has a long history. Assignment of individuals to exposure
levels may use experimental assignment, time (e.g. before/after), exogenous
measures across time or across geography (e.g. Gross Ratings Points), self-reports
of specific exposures, or self-reports of media usage linked to content analysis of
media sources. All of these measures involve trade-offs. The authors present a
study of the effects of mediated information about tobacco and e-cigarettes (pro
and anti) on youth and young adults’ tobacco usage and beliefs. The study includes
a 36-month nationally representative rolling telephone survey with an eventual
10,780 13-25 year olds and follow up interviews with half of them 6 months after the
first interview. Over the same period we are using intensive machine-based content
analysis procedures to describe content related to tobacco in nine media sources
(broadcast entertainment TV, TV news, print newspapers, Associated Press, TV
ads, Twitter, Facebook posts, YouTube video comments, and Google searches.)
The authors present measurement findings for exploring exposure effects in the
following ways: (1) does variation in exogenously-measured content, aggregated
by month, associate with simultaneous and lagged variation in similarly aggregated

FUNDING: This work has been funded by the National Institutes of Health
(AA015591 AA021347 & CA077026; PI Sargent)
CORRESPONDING AUTHOR: Susanne Tanski, MD, Department of Pediatrics
Geisel School of Medicine at Dartmouth, Dartmouth Hitchcock Medical Center,
One Medical Center Drive, Hinman Box 7925, Lebanon, NH 03756, Office: NCCC
830 USA, Susanne.E.Tanski@Dartmouth.edu
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Sherry L. Emery*, Rachel Kornfield, MA, Steven Binns, MPH, Huayi Li, MS, Jidong
Huang, PhD, Health Media Collaboratory Institute for Health Research and Policy,
University of Illinois at Chicago

Sandra J. Japuntich, PhD*1,2, Suzanne Pineles, PhD1,2, Kristin Gregor, PhD1,2,
Suchitra Krishnan-Sarin, PhD3, Celina Joos, BA1, Samantha Patton, BS1, Ann
Rasmusson, MD1,2, 1Women’s Health Sciences Division, National Center for PTSD,
VA Boston Healthcare System, 2Department of Psychiatry, Boston University
School of Medicine, 3Department of Psychiatry, Yale University School of Medicine

MEASURING ELECTRONIC CIGARETTE PROMOTION ON
TWITTER: QUANTITY AND CONTENT

PILOT STUDY OF CONTINGENCY MANAGEMENT TOBACCO
TREATMENT FOR TRAUMA EXPOSED SMOKERS

Background: Little is known about marketing practices on social media. This
project explores the extent and nature of promotional messages for electronic
cigarettes on Twitter. Methods: Through GNIP we obtained access to Twitter’s
complete datastream tweets that matched e-cigarette keyword rules between
October 1, 2012 and September 30, 2013. We coded a random sample of 5,000 as
“commercial” or “organic,” then used this set to train a machine classifier to classify
the entire corpus. Keyword rules were used to further characterize themes in tweet
content, including: health, safety, smoking cessation, and pricing or discounts.
To better understand cross-platform e-cigarette promotion and discussion, we
mapped relationships between Twitter accounts and websites they mentioned.
Results: Nearly 5 million e-cigarette tweets were collected, posted by over 1.2
million accounts. Monthly tweet volume increased from 87,000 tweets in October
2012 to >1 million by March 2013, then declined to 307,000 by September 2013. Of
the accounts that tweeted e-cigarette messages, 58% were coded as commercial.
The fraction of commercial content declined over the study period, to a fraction
that was smaller than that of organic content by August 2013. Commercial and
organic accounts linked to largely distinct sets of websites. Conclusion: Twitter
represents an important platform for tobacco promotion. Social media data can
provide insights into the amount and character of tobacco promotions, which reach
millions of people yet are largely unregulated to date.

Introduction: Individuals with posttraumatic stress disorder (PTSD) have a high
prevalence of tobacco use and low quit rates. Providers often report concerns
about cessation-induced increases in PTSD symptoms. Contingency management
(CM; payment for abstinence) has been shown to be effective for difficult to treat
smokers including smokers with serious mental illness.
Method: This pilot study evaluated CM for trauma exposed smokers with and
without PTSD (N=50; 52% male, 48% White, 42% Black; M age 44.16 [SD=12.05];
36% current PTSD). The treatment included 5 weeks (2 sessions pre-quit, 11 post)
of cessation focused cognitive behavioral therapy and 8 days of CM (up to $300);
abstinence was verified with CO and cotinine.
Results: 88% (n=44/50; 83% PTSD; 91% control) attended at least 1 CM visit;
64% (n=32/50; 72% PTSD, 56% control) completed CM. 52% (26/50) completed
the 5-week study (67% PTSD; 44% control). The PTSD group reported greater
cessation induced increases in Minnesota Withdrawal Scale scores (p=.04). There
was an interaction between PTSD group and cessation such that those with PTSD
who maintained abstinence during CM had greater increases in one week CESD
depression symptoms than those who lapsed. Despite these differences, there
was no difference in 7-day cotinine confirmed point prevalence abstinence rates
by group (ps>.05; drop outs coded as smoking): 1 week PTSD 53%, Control
41%; 2 weeks PTSD 40%, Control 31%; 3 weeks PTSD 27%, Control 21%; 4
weeks PTSD 20%, Control 10%. In addition, there was no increase in Clinician
Administered PTSD scores in those with PTSD, CM abstainers: pre-quit: M=66.75
(SD= 24.89), 1 week post-quit: M=63.00 (SD= 22.65; p pre to post >.05); CM
lapsers: pre-quit: M=62.14 (SD= 17.39), 1 week post-quit: M=64.75 (SD= 27.28;
p pre to post >.05).

FUNDING: CA154254
CORRESPONDING AUTHOR: Sherry L. Emery, Institute for Health Research and
Policy, University of Illinois at Chicago (MC 275), 528 Westside Research Office
Bldg., 1747 West Roosevelt Road, Chicago, IL 60608 USA, slemery@uic.edu
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Conclusions: Despite greater increases in depression and withdrawal, CM
produced high abstinence rates in individuals with PTSD with no increase in PTSD
symptoms. Relapse was common when contingencies were removed and attrition
was common in non-abstinent participants. CM appears to support initial tobacco
cessation in this typically refractory population.

CONTINGENCY MANAGEMENT CESSATION TREATMENT
APPLIED TO SPECIAL POPULATIONS
Sandra Japuntich, PhD*1, Andrew C. Meyer, PhD2, Benjamin Toll, PhD3, Suchitra
Krishnan-Sarin, PhD4, Stephen T. Higgins, PhD*2, 1VA Boston Healthcare System
and Boston University School of Medicine, 2University of Vermont, 3Yale University
School of Medicine, 4Yale University School of Medicine

JUSTIFICATION: This study demonstrates the use of a novel cessation treatment
in a typically refractory treatment population and addresses concerns that
individuals with mental illness may experience a debilitating increase in symptoms
upon cessation.

The use of contingency management (CM) or financial incentives for smoking
cessation has gained popularity in recent years because of its effectiveness in
inducing cessation in difficult to treat populations. CM has three components:
objective verification of drug abstinence, tangible reinforcement for abstinence
(e.g., payment), and withholding of reinforcement if abstinence is not verified. CM
shows special promise in a number of research and clinical scenarios including
when use of pharmacotherapy is contraindicated (e.g., in light smokers, or surgery
candidates) and in treatment refractory smokers. This symposium will provide
examples of contingency management treatments applied to four different difficult
to treat special populations of smokers. Dr. Japuntich will present on a pilot study
using CM in trauma exposed smoker with and without PTSD, with a focus on
feasibility, preliminary efficacy results and abstinence induced PTSD symptom
change. Dr. Meyer will present on feasibility and preliminary efficacy results
in using CM in patients with COPD. Dr. Toll will present results of a pilot study
using CM for cancer patients awaiting surgery. Dr. Krishnan-Sarin will present
results of two trials using CM in adolescent smokers. The first trial examined the
independent and combined efficacy of CM and cognitive behavioral therapy. The
second trial examined the independent and combined efficacy of CM and active
(vs. placebo) nicotine patch. The discussant, Dr. Higgins will provide a summary of
the current state of knowledge regarding CM treatments and applications and lead
a discussion on future directions of CM research.

FUNDING: This research was supported by VA CSR&D MERIT award 1-I01CX-000298-01 and by VA CSR&D Career Development Award (Japuntich) #
1IK2CX000918-01A1
CORRESPONDING AUTHOR: Sandra Japuntich, PhD National Center for PTSD,
VA Boston Healthcare System Department of Psychiatry, Boston University School
of Medicine, 150 S. Huntington Ave., 116B-3 Boston, MA 02130 USA
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USING CONTINGENCY MANAGEMENT TO PROMOTE SMOKING
ABSTINENCE AMONG PATIENTS WITH PULMONARY DISEASE
Andrew C. Meyer*1, Joanna M. Streck2, Taylor A. Ochalek2, Bryce J. Hruska1,
Charlotte C. Teneback3, Anne E. Dixon3, Stephen T. Higgins1,2, Stacey C. Sigmon1,2,
1
Departments of Psychiatry, 2Psychology and 3Pulmonary Medicine, University of
Vermont

CORRESPONDING AUTHOR: Sandra Japuntich, PhD, VA Boston Healthcare
System, 150 S. Huntington Ave., 116B-3, Boston, MA 02130, USA, 857-364-6985,
sandra.japuntich@va.gov

Background: Chronic obstructive pulmonary disease (COPD) is a leading
cause of morbidity and mortality, with an estimated 90% of all COPD deaths in the
U.S. attributable to smoking. Smoking cessation is identified as the most effective
intervention to reduce COPD-related consequences. However, patients with
COPD show poorer outcomes across a range of smoking-cessation interventions
than those without COPD. Taken together, smokers with COPD represent a
challenging and costly population for whom more efficacious interventions are
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needed. The purpose of this randomized pilot study is to examine the efficacy of
a contingency management intervention for promoting initial smoking abstinence
in patients diagnosed with COPD. Methods: Daily smokers (N=30) with COPD
(FEV1/FVC<70%) will be randomized to an Incentives or Control experimental
group. All participants visit the clinic daily for 14 days and provide breath and urine
samples for biochemical verification of smoking status. Incentives participants
earn financial incentives delivered contingent upon smoking abstinence.
Controls receive vouchers of the same value but independent of smoking status.
Abstinence is defined as a breath carbon monoxide level <6ppm during Study
Days 1-5 and a urinary cotinine level <80ng/ml on Days 6-14. Results: Thus far, 23
participants have been randomly assigned to Incentives (n=11) or Control (n=12)
experimental groups. Participants are 57 years old, 48% male, and diagnosed with
moderate COPD (FEV1=59% normal). At intake, participants report smoking 24
cigs/day, smoking regularly for 38 years, and have moderate nicotine dependence
(FTND=6.1). Preliminary analyses show a trend toward more smoking-abstinent
participants in the Incentives vs. Control group at the final study visit (36.4% vs.
8.3%; p=0.10). Final abstinence data will be available for presentation at the
February 2015 meeting, as will additional measures of nicotine withdrawal, craving,
respiratory symptomatology and quality of life. Conclusions: These results suggest
that an intensive, incentive-based intervention may be feasible and effective in
producing initial smoking abstinence in this hard-to-treat sample of smokers.

ADOLESCENT SMOKING CESSATION: USE OF CONTINGENCY
MANAGEMENT, COGNITIVE BEHAVIORAL THERAPY, AND
NICOTINE PATCH
Suchitra Krishnan-Sarin, Grace Kong, Dana A. Cavallo, Meghan Morean, Thomas
B. Liss, Charla Nich, Theresa Babuscio, Kathleen M. Carroll, Yale University
School of Medicine
Behavioral interventions that provide performance-contingent rewards can be
used to motivate change in a wide variety of behaviors in adolescents including
substance use. Earlier pilot work from our group has shown that a novel high
school-based intervention which combines abstinence based, progressive ratio
Contingency Management (CM) and Cognitive Behavioral Therapy (CBT) yielded
robust end-of-treatment abstinence rates of 53-58% (Krishnan-Sarin et al., 2006;
Cavallo et al., 2007). An earlier RCT (Krishnan-Sarin et al., 2014) examined
the independent and combined efficacy of CM for abstinence and CBT for
smoking cessation in 82 treatment-seeking adolescent smokers. Abstinence was
determined using NicAlert ITS (Jant Pharmacal) and reinforced on an escalating
magnitude schedule. Among participants who initiated treatment (n=72), group
differences in seven-day EOT-PP abstinence were observed (χ2=10.48, p<0.01)
with higher abstinence in the CM+CBT (36.7%) and CM (36.3%) conditions when
compared with CBT (0%). Survival analyses indicated differences in time to first
cigarette during treatment (χ2=8•73, p =•003; CBT: Day 3, CM: Day 9, CM+CBT:
Day 20). At one- and three-month follow ups, while no differences were observed,
the CM alone group had the slowest increase in cigarette use. A more recent RCT
evaluated the independent and combined efficacy of CM-CBT and nicotine patch.
169 treatment-seeking adolescent smokers were randomized to receive CM for
attendance/abstinence and nicotine/placebo patch. Abstinence was determined
using urine anabasine levels and reinforced on weekly basis. Preliminary results
from this trial will also be presented.

JUSTIFICATION: Tobacco cessation in those with COPD is vital for disease
progress and survival; contingency management could motivate cessation in this
difficult to treat population.
FUNDING: Supported in part by NIDA T32 DA007242 and NIGMS COBRE P20
GM103644.
CORRESPONDING AUTHOR: Andrew Meyer, PhD, Department of Psychiatry,
University of Vermont UHC-SATC, Room 1406, 1 So. Prospect Street, Burlington,
VT 05401 USA

JUSTIFICATION: Contingency management as an adjunct to traditional tobacco
treatment has potential to motivate cessation in this difficult to treat population.

SYM18C

FUNDING: Supported by P50 DA009241

NOVEL TREATMENT TO PROMOTE SMOKING CESSATION
BEFORE CANCER SURGERY

CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, PhD, Department of
Psychiatry, Yale University School of Medicine CMHC, S208, 34 Park Street, New
Haven, CT, 06519 USA

Benjamin A. Toll, PhD1,2,3, Alana M. Rojewski, PhD1, Suchitra Krishnan-Sarin, PhD1,
Roy Herbst, MD, PhD1,2,3, Steven L. Bernstein, MD1,2,3, 1Yale University School of
Medicine, 2Yale Cancer Center, 3Smilow Cancer Hospital at Yale-New Haven

SYM19

ELECTRONIC NICOTINE DELIVERY SYSTEM (ENDS) USE FROM
THE INSIDE OUT: EMPIRICAL STUDIES OF EFFECTS ON THE
USER AND OBSERVER

Cancer patients exhibit a high prevalence of tobacco use. Many of these smokers
continue to smoke before cancer surgery, which increases perioperative risk and
often leads to complications. Contingency management, an incentive-based
intervention, is an effective treatment for smoking. We developed a contingency
management protocol for pre-operative cancer patients based on data from 10
individual semi-structured interviews with former patients. Patients were unanimous
in indicating that they would be interested in participating in the proposed program,
and the majority of participants rated monetary rewards as providing the highest
degree of motivation to quit smoking. The feedback from interviews informed the
design of the pilot intervention. We conducted a pre-operative smoking cessation
pilot study in which patients were randomized to receive either: a) standard care
(SC; 3-6 counseling sessions and nicotine replacement therapy [NRT]), or b)
standard care + contingency management (CM; 3-6 counseling sessions and NRT
+ weekly meetings with positive reinforcers). So far, we have collected data on
patients with thoracic, breast, and gynecologic cancers, but we plan to also collect
data on patients with head and neck cancer. Results for the 8 participants accrued
to date have been promising. Of the 8 participants who have completed treatment,
3 out of 4 in the CM group demonstrated biochemically confirmed abstinence
from smoking prior to surgery, and 1 out of 4 of the participants in the SC group
were biochemically confirmed abstinent before surgery. These preliminary data
suggest that a contingency management intervention, added to standard care,
may be a promising method for inducing pre-surgical abstinence in cancer patients
who smoke. We plan to collect data on 40 more participants and will present our
additional accrued data.

Chair: Andrea King
Presenters: Thomas Eissenberg, Maciej Goniewicz, Andrea King
Discussant: Scott Leischow*
Currently, the impact of the increasing popularity of electronic nicotine delivery
systems (ENDS) remains inconclusive. Proponents argue that such products
may aid in harm reduction, provide a viable alternative to regular cigarettes,
and decrease prevalence of combustible smoking. Opponents raise concerns
that these products may maintain nicotine dependence, perpetuate dual product
use, and harm others via secondhand effects. Thus, there is a critical need for
direct empirical investigation of the effects of ENDS and electronic cigarettes
(e-cigarettes). This symposium will provide new research findings across a
diverse spectrum of methods ranging from bioengineering and product constituent
assessment to clinical laboratory models and human paradigms in both users
and observers of vaping. First, Dr. Eissenberg will present results of studies in
his engineering and human laboratory examining effects of output voltage and
e-liquid nicotine concentration variations on nicotine yield, smoking topography,
and withdrawal symptom suppression. Next, Dr. Goniewicz will provide results on
airborne markers of secondhand and thirdhand environmental effects, including
ultrafine particles, volatile organic compounds (VOCs) and nicotine released in
exhaled vapor. Finally, Dr. King will present findings from two controlled studies
of the effects of observing in-vivo vaping and e-cigarette adverts on young
adults’ desire and urge for both combustible and e-cigarettes. As Discussant, Dr.
Leischow will integrate and summarize these evidence-based research findings to

JUSTIFICATION: Cancer patients must be abstinent prior to surgery, contingency
management treatments provide a novel non-nicotine treatment for this population.
FUNDING: This research was supported in part by NIH grant P50-DA009241 and
Smilow Cancer Hospital at Yale-New Haven.
CORRESPONDING AUTHOR: Benjamin Toll, PhD, Associate Professor of
Psychiatry, Yale University School of Medicine, Yale Comprehensive Cancer
Center Smoking Cessation Service Smilow Cancer Hospital at Yale-New Haven, 1
Long Wharf Drive, Box 18 New Haven, CT 06511, USA
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to nicotine and other toxicants from e-cigarettes. Selected airborne markers of
secondhand exposure were measured in exhaled e-cigarette vapors in controlled
laboratory settings. These markers included nicotine, aerosol particles (PM2.5),
carbon monoxide, and volatile organic compounds (VOCs). Secondhand
exposure to nicotine from e-cigarette vapors was also compared with exposure
from environmental tobacco smoke. It has been shown that ultrafine particles,
some volatile organic compounds (VOCs), and nicotine are released with exhaled
vapor. Studies showed that e-cigarettes are a significant source of secondhand
exposure to nicotine but not to combustion toxicants. The air concentrations of
nicotine emitted by e-cigarettes vary across brands and types of the devices. It
has been estimated that average concentration of nicotine resulting from smoking
tobacco cigarettes is significantly higher than from e-cigarettes, however one
study showed that 1-hr exposure to secondhand cigarette smoke and to exhaled
e-cigarette vapors generated similar effects on serum cotinine levels. Using an
e-cigarette in indoor environments may involuntarily expose nonusers to nicotine
but not to toxic tobacco-specific combustion products. More research is needed
to evaluate health consequences of secondhand exposure to nicotine, especially
among vulnerable populations, including children, pregnant women, and people
with cardiovascular conditions. Solid scientific data are needed to inform regulators
whether e-cigarettes should be included under smoke-free policies to protect
nonusers from inhaling nicotine and toxicants.

expand our knowledge base of ENDS effects in both users and the secondhand
effects in observers. He will also provide insights on the implications of these data
for tobacco control regulatory policy and decision-making.
CORRESPONDING AUTHOR: Andrea King, PhD, Professor, University of
Chicago, 5841 S. Maryland Avenue, MC-3077, Chicago, IL 60613, USA, 773702-6181, aking@bsd.uchicago.edu
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ELECTRONIC CIGARETTES: PREDICTING AEROSOL NICOTINE
CONTENT AND USER NICOTINE EXPOSURE AND EFFECTS
Thomas Eissenberg1*, Alan Shihadeh1,2, Alison Breland1 1Center for the Study
of Tobacco Products, Virginia Commonwealth University, 2Aerosol Research
Laboratory, American University of Beirut
Electronic cigarettes (ECIGs) heat a nicotine-containing liquid to produce an
aerosol. The aerosol and the effects it produces may be influenced by device,
user behavior (i.e., puff topography), and liquid nicotine concentration. Using data
from the engineering and clinical laboratories, we explore how device voltage and
puff topography influence aerosol nicotine yield and how nicotine concentration
influences user nicotine delivery and subjective effects. In the engineering lab,
aerosols were machine-generated with an ECIG cartridge using 5 distinct puff
profiles. Output voltage and e-liquid nicotine concentration were varied. In the
clinical lab, 10 current nicotine users used an ECIG that was loaded with 1 ml of a
70% propylene glycol / 30%vegetable glycerin liquid in four independent sessions
that differed by nicotine concentration (0, 8, 18, or 36 mg/ml). Blood was sampled
regularly for plasma nicotine concentration and subjective effects were assessed.
Engineering lab results reveal that nicotine yields from 15 puffs varied by more
than 50-fold across conditions. Greater voltages, longer puffs, and higher nicotine
concentrations resulted in higher nicotine yield. Clinical lab results reveal that
ECIG users take puffs that are longer and larger than those taken by cigarette
smokers. In addition, increasing liquid nicotine concentration increases plasma
nicotine concentration and withdrawal suppression. With some device/liquid
combinations, nicotine yield and plasma nicotine concentration are much greater
than those seen for cigarettes under similar conditions. We present a framework
for evaluating and regulating the nicotine emitted from ECIGs that uses “nicotine
flux”: the nicotine emitted per puff second by a given ECIG design under given
use conditions. We speculate that, if the flux is too low, users likely will abandon
the device or, if the flux is too high, the side effect and/or abuse liability profile will
make it unacceptable. By considering ECIG design, liquid composition, and puff
behavior variables in combination, ECIG specifications can be mandated to result
in a target flux range.

JUSTIFICATION: For regulatory and policy considerations, this study provides
important information on ENDS use in terms of secondhand effects for the
passively exposed observer.
FUNDING: This research was supported in part by the Medical University of
Poland KNW-1-031/N/3/0.
CORRESPONDING AUTHOR: Maciej L. Goniewicz, PharmD, PhD, Department
of Health Behavior, Division of Cancer Prevention and Population Studies, Roswell
Park Cancer Institute, Elm and Carlton Streets, Buffalo, New York 14263, USA,
Office: +1-716-845-8541,Lab: +1-716-845-8603, Fax: +1-415-845-1265, maciej.
goniewicz@roswellpark.org

SYM19C

EFFECTS OF IN-VIVO AND ADVERT OBSERVATION OF
E-CIGARETTE VAPING ON SMOKING DESIRE AND URGE IN
YOUNG ADULT SMOKERS
Andrea King1*, Lia Smith1, Daniel Fridberg1, Dingcai Cao2, Patrick McNamara1,
Hannah Resnick1, Norvel Brown1, Alicia Matthews3, 1University of Chicago,
Department of Psychiatry & Behavioral Neuroscience, 2University of Illinois at
Chicago, Department of Ophthalmology and Visual Sciences, 3University of Illinois
at Chicago, Department of Health Systems Science

JUSTIFICATION: For regulatory and policy considerations, this study provides
important information on ENDS use in terms of direct effects to the user.

Electronic cigarette (e-cigarette) use is forecasted to increase sharply in
the coming years, particularly in young adults, and as a result, observations of
vaping will no doubt increase. The effect of e-cigarette use on observers is yet
unknown. Thus, we conducted two controlled investigations directly testing the
impact of observing e-cigarette use by in-vivo and advert exposure in young
adult smokers. The main outcomes were visual analogue scale ratings of desire
to smoke a regular cigarette and scores on the Brief Questionnaire of Smoking
Urges (B-QSU). In Study 1, subjective assessments were conducted before and
after 60 young adult participants (mean age=24.7, smoke 8.9 cig/day) engaged
in conversation with a study confederate who drank bottled water and then
either smoked a regular combustible cigarette or vaped an e-cigarette. Study 2
assessed smoking urge and desire in an independent sample of 78 young adult
smokers (mean age=26.3, smoke 9.1 cig/day) after being randomized to view
advertisements for either bottled water or e-cigarettes. Results from Study 1
showed that observing water drinking did not affect participants’ smoking desire
or urge ratings. However, observing both e-cigarette vaping and regular cigarette
smoking significantly increased combustible smoking desire and urge (ps<0.05)
with observation of e-cigarette vaping also increasing e-cigarette desire (p<.01).
In Study 2, viewing the e-cigarette advert increased ratings of desire and urge to
use a combustible cigarette and an e-cigarette (ps<0.05) but this was not the case
for the water advert. Further, these increases in smoking urge were significant for
both positive and negative reinforcement effects. In sum, this research is the first
to our knowledge to examine direct observer effects of e-cigarette use which may
act as a cue to increase desire for both combustible and e-cigarettes. The results

FUNDING: This research was supported in part by National Institutes of Health
grant P50DA036105 and the Center for Tobacco Products of the U.S. Food and
Drug Administration. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the National Institutes of Health
or the Food and Drug Administration.
CORRESPONDING AUTHOR: Thomas Eissenberg, PhD Professor of Psychology
and Co-director, Center for the Study of Tobacco Products, Virginia Commonwealth
University, 1112 East Clay Street, Suite B-08 (for express mail) Box 980205 (for
US Postal Service), Richmond, VA 23298, 804-827-4617 (v), 804-828-7862 (f),
teissenb@vcu.edu
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SECONDHAND EXPOSURE TO NICOTINE AND TOXICANTS FROM
ELECTRONIC VS. TOBACCO CIGARETTES
Maciej L. Goniewicz, PharmD, PhD*, Roswell Park Cancer Institute
E-cigarettes are designed to generate inhalable nicotine aerosol (vapor).
Analysis of global e-cigarette marketing indicates that these products are promoted
to circumvent smoke-free policies and to reduce exposure to secondhand smoke.
Although no sidestream vapor is generated between puffs, some of the vapor
is exhaled by e-cigarette user. As the popularity of e-cigarettes increases, it is
becoming important to further investigate patterns and levels of passive exposure
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may have implications for product regulation and marketing. Results expand the
debate about e-cigarettes to include effects on persons exposed either in person
or by advertisement to product use.

BRAIN RESPONSES TO NON-DRUG (MONETARY) REWARDS
PREDICT CLINICALLY-RELEVANT SMOKING BEHAVIOR IN THE
LABORATORY

JUSTIFICATION: For regulatory and policy considerations, this study provides
important information on ENDS use in terms of secondhand subjective effects for
the passively exposed observer.

Stephen J. Wilson*1,2, Mauricio R. Delgado3, Sherry A. McKee4, Patricia S.
Grigson5, R. Ross MacLean1, Travis T. Nichols1, Shannon L. Henry1, 1Department
of Psychology, Pennsylvania State University, 2Center for Brain, Behavior, and
Cognition, Pennsylvania State University, 3Department of Psychology, Rutgers
University, 4Department of Psychiatry, Yale University School of Medicine,
5
Department of Neural and Behavioral Sciences, Penn State College of Medicine

FUNDING: This research was supported in part by National Institutes of Health
grants R01-AA013746 and P30-CA14599 and the University of Chicago
Department of Psychiatry Research Fund and University of Illinois at Chicago
Health Systems Science Faculty Fund
CORRESPONDING AUTHOR: Andrea King, PhD, Research Section Chief and
Mission Director Professor, University of Chicago, Department of Psychiatry &
Behavioral Neuroscience Director, Clinical Addictions Research Laboratory, 5841
S. Maryland Avenue (MC-3077), Chicago, IL 60637 USA, 773-702-6181, Page:
773-753-1880 pager: 7567, Fax: 773-702-0096, aking@bsd.uchicago.edu

As a group, individuals who smoke cigarettes exhibit blunted subjective,
behavioral, and neurobiological responses to nondrug incentives and rewards
(e.g., money) relative to nonsmokers. Findings from recent studies suggest,
however, that there are large individual differences in the devaluation of nondrug
rewards among smokers. Moreover, this variability appears to have significant
clinical implications, as reduced sensitivity to nondrug rewards is associated
with poorer smoking cessation outcomes. Currently, little is known about the
neurobiological mechanisms that underlie these individual differences in the
responsiveness to nondrug rewards. Here, we tested the hypothesis that individual
variability in reward devaluation among smokers is linked to the functioning of a
brain region called the ventral striatum (a key part of the so-called reward system).
Specifically, functional magnetic resonance imaging was used to examine
variability in the neural response to winning money in nicotine-deprived smokers
(n = 44). We focused in particular on neural responses to monetary gains during
the anticipation of an opportunity to smoke, as the expectation of imminent access
to cigarettes has been found to heighten the devaluation of nondrug rewards by
smokers in prior work. Our primary goal was to investigate whether individual
differences in reward-related brain activity in those expecting to have access
to cigarettes were associated with the degree to which the same individuals
subsequently were willing to resist smoking in order to earn additional money.
Our key finding was that smokers who exhibited the weakest response to rewards
(i.e., monetary gains) in the ventral striatum were least willing to refrain from
smoking for monetary reinforcement. These results suggest that outcome-related
signals in the ventral striatum serve as a marker for clinically-meaningful individual
differences in reward-motivated behavior among nicotine-deprived smokers.
Further investigation of this individual variability may provide important insight
into the mechanisms underlying the development and maintenance of addiction to
cigarettes and other substances.

SYM20

CHARACTERIZING NEURAL RESPONSES TO NONDRUG
REWARDS IN SMOKERS: SHEDDING LIGHT ON RELAPSE
AND IDENTIFYING POTENTIAL AVENUES FOR IMPROVING
TREATMENT
Chair: Stephen Wilson, PhD*, The Pennsylvania State University
Presenters: Stephen Wilson, PhD1, Maggie Sweitzer, PhD2, Francesco Versace,
PhD3, James MacKillop, PhD4, 1The Pennsylvania State University, 2Duke
University Medical Center, 3The University of Texas MD Anderson Cancer Center,
4
McMaster University
Discussant: Joseph McClernon*, PhD, Duke University Medical Center
Quitting smoking is associated with numerous desirable outcomes or rewards.
Smokers often cite these potential benefits as a key source of motivation for
quitting. In addition, quitting smokers are routinely advised to use nondrug
rewards to help sustain the drive to remain abstinent. Thus, nondrug rewards
play a vital role in both the initial decision to give up smoking and the effort to
stay cigarette free. Conceptually, the use of nondrug rewards to facilitate smoking
cessation is grounded in well-established behavioral principles. Why, then,
do the nondrug rewards that frequently serve as a key source of motivation for
quitting smoking so often fail to promote long-term abstinence? This symposium
will provide an overview of emerging neuroscience research that is beginning to
address this important question and generate information that is crucial for using
nondrug rewards more effectively in the context of smoking cessation. Dr. Wilson
will present data from a functional magnetic resonance imaging (fMRI) study
examining the association between neural responses to monetary rewards and the
subsequent willingness to resist smoking during a laboratory task modeling lapse
behavior. Dr. Sweitzer will present data from an fMRI study examining the extent
to which (a) neural responses to smoking and monetary rewards and (b) patterns
of functional connectivity (covariation) among reward-related brain areas at rest
predicted lapse during a quit attempt supported by contingency management. Dr.
Versace will present data from a series of studies in which event-related potentials
to pleasant, unpleasant, neutral, and cigarette-related stimuli were measured to
examine (a) differences in reward sensitivity between smokers and nonsmokers,
(b) individual differences in reward sensitivity among smokers in relation to
cessation outcomes, and (c) individual differences in vulnerability to developing
dependence among young adult smokers. Dr. MacKillop will present data from an
fMRI study that used a neuroeconomic approach to examine the relative valuation
of tobacco-related and monetary rewards. Finally, Dr. McClernon will comment on
each of the presentations and lead discussion.

FUNDING: Provided by NIDA Grant R03DA029675.
CORRESPONDING AUTHOR: Stephen Wilson, PhD, 311 Moore Building,
Department of Psychology, Pennsylvania State University, University Park,
Pennsylvania 16802, USA, sjw42@psu.edu
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ABSTINENCE-INDUCED CHANGES IN STRIATAL RESPONSE TO
REWARD AND FUNCTIONAL CONNECTIVITY PREDICT LAPSE
DURING A QUIT ATTEMPT
Maggie M. Sweitzer*1, Charles F. Geier2, Rachel Denlinger3, Erika Forbes3,4,5, Eric
C. Donny3,4,5, 1Department of Psychiatry and Behavioral Sciences, Duke University
Medical Center, 2Department of Human Development and Family Studies, The
Pennsylvania State University, 3Department of Psychology, University of Pittsburgh,
4
Department of Psychiatry, University of Pittsburgh Medical Center, 5Center for
Neural Basis of Cognition, University of Pittsburgh and Carnegie Mellon University
Deficits in reward processing during smoking withdrawal may be an important
mechanism contributing to relapse. We recently reported that 24-h abstinence
altered reward sensitivity in the ventral striatum (VS), contributing to heightened
activation to smoking reward and attenuated activation to monetary reward. Here
we examined whether abstinence-induced changes in VS BOLD response to
each reward type predicted lapse during a quit attempt supported by contingency
management (CM). We further examined whether changes in resting-state
functional connectivity (rsFC) among reward-related brain regions explained
changes in VS reward sensitivity and predicted lapse. Smokers (n=36) completed
2 fMRI sessions, one after 24-h abstinence and one after smoking as usual. Each
scan included a guessing task in which they could earn smoking and monetary
rewards, followed by a resting state scan. Smokers then engaged in a 3-week
quit attempt, with monetary reinforcement for abstinence. Individuals exhibiting
attenuated right VS activation to monetary reward during abstinence were more
likely to lapse during CM (p<.05), even after controlling for behavioral predictors

CORRESPONDING AUTHOR: Stephen Wilson, Pennsylvania State University,
311 Moore Building, Department of Psychology, Univeresity Park, PA 16802,
USA, 814-865-6219, sjw42@psu.edu
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of craving and dependence. When examining rsFC, abstinence was associated
with decreased connectivity between a VS seed and dorsomedial prefrontal
cortex (dmPFC; p<.001); change in VS-dmPFC connectivity correlated with taskrelated changes in VS. Furthermore, a significant lapse x abstinence interaction
was observed for VS connectivity with mid-cingulate and bilateral insula, such
that smokers maintaining continuous abstinence exhibited greater connectivity
between these regions during abstinence compared with non-abstinence (p<.001).
In a logistic regression model, increased VS-cingulate and VS-insula connectivity
during abstinence mediated the relationship between craving and lapse, while VS
sensitivity to monetary reward remained an independent predictor. These results
highlight the importance of deficits in non-drug reward processing in maintaining
smoking behavior and suggest that enhanced connectivity within the salience
network during abstinence may help regulate reward processing and protect
against relapse.

CLARIFYING THE NEURAL BASIS FOR THE REWARD VALUE OF
TOBACCO USING NEUROECONOMICS
James MacKillop*1, Joshua C. Gray2, Michael T. Amlung3, Max O. Owens2,
Lawrence H. Sweet2,4, 1Department of Psychiatry and Behavioural Neurosciences,
McMaster University, 2Department of Psychology, University of Georgia,
3
Department of Psychological Sciences, University of Missouri, 4Department of
Psychiatry and Human Behavior, Brown University
The field of neuroeconomics integrates perspectives and methods from
psychology, economics, and neuroscience. It is inherently multidisciplinary and
leverages these different vantage points to more completely understand the
processes that underlie people’s preferences, values, and, ultimately, the choices
they make. This includes generally adaptive decision making but maladaptive
decision making, such as in the case of nicotine dependence. A common strategy
in neuroeconomic research is to use money as a widely understood commodity of
value in experimental paradigms and the current study. This is particularly relevant
to brain imaging studies on smoking cue reactivity to date, which have reported
effects relative to neutral control stimuli with no incentive properties, making it
unclear whether the observed activation pertains to value in general or the value of
cigarettes in particular. The current study sought to use a neuroeconomic approach
to tease out the neural activation specifically related to the value of tobacco.
Specifically, using functional magnetic resonance imaging (fMRI), the study sought
to clarify the neural activity reflecting tobacco-specific incentive value by examining
smoking cues, neutral cues, and a third set of cues, monetary cues, which served
as an active control condition reflecting domain-general value. Participants were
42 male daily non-deprived smokers. In a priori analyses, significantly greater
activation was found in the left ventral striatum in response to tobacco and money
cues relative to neutral cues. Monetary cues also elicited significantly increased
activation in the right inferior frontal gyrus and cuneus compared to the other two
cue types. Overall, the results did not reveal discrete tobacco-specific regions
of activation. Rather, the findings suggest that the salience of monetary cues
was the highest and, as a result, might have reduced the incentive salience of
tobacco cues. Implications for incentive-based interventions, such as contingency
management, will be discussed.

FUNDING: This research was supported by NIH grant (DA027441) to ECD. MMS
was supported by a NSF Integrative Graduate Education and Research Training
grant (DGE-0549352).
CORRESPONDING AUTHOR: Maggie M. Sweitzer, PhD, Department of
Psychiatry and Behavioral Sciences, Duke University Medical Center, 2608 Erwin
Road, Suite 300, Durham, NC 27705, USA, maggie.sweitzer@duke.edu
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ASSESSING REWARD SENSITIVITY USING EVENT-RELATED
POTENTIALS: IMPLICATIONS FOR SMOKING CESSATION AND
SMOKING PREVENTION
Francesco Versace*, Jason D. Robinson, Jeffrey M. Engelmann, Jennifer A.
Minnix, Maher A. Karam-Hage, Cho Y. Lam, David W. Wetter, Paul M. Cinciripini,
University of Texas MD Anderson Cancer Center
Neurobiological models of drug addiction emphasize how drug use might alter
brain mechanisms involved in the processing of natural rewards and suggest
that the short-term, drug-induced amelioration of reward deficits might contribute
to addictive disorders and substance abuse. To investigate the extent to which
smokers show decreased sensitivity to natural rewards, we conducted three
studies in which we recorded event-related potentials (ERPs, a direct measure
of brain activity) to pleasant, unpleasant, neutral, and cigarette-related pictures.
To estimate reward sensitivity, we used the amplitude of the late positive potential
(LPP, an index of motivational significance) evoked by the images. The first study
examined reward sensitivity in smokers (N=60) and never-smokers (N=60). The
results indicated that, relative to never smokers, smokers did not show blunted
brain responses to pleasant stimuli. The second study evaluated whether
individual differences in reward sensitivity influence the ability to quit smoking.
We collected ERPs to emotional, neutral, and cigarette-related pictures from 180
treatment-seeking smokers. Individuals (N=81) who showed lower pre-treatment
brain responses to pleasant than to cigarette-related pictures were significantly
less likely to achieve long-term smoking abstinence than smokers showing the
opposite brain reactivity pattern. To evaluate whether this biomarker could be
used to identify individuals at higher risk of developing dependence, we conducted
a third study where we investigated whether individual differences in reward
sensitivity were observable among young smokers (age 18 to 25). The results
showed that 25 of the 45 smokers recruited in the study were characterized by
lower brain responses to pleasant than to cigarette-related stimuli. Overall, these
findings support the hypothesis that low reward sensitivity is associated with
higher vulnerability to nicotine dependence in both adults and youths. In a clinical
setting, ERPs could be used to identify individuals with reward deficits and offer
them appropriate interventions to enhance reward functions.

FUNDING: NIH Grants P30 DA027827, R21 DA031269-A1, K23 AA016936
CORRESPONDING AUTHOR: James MacKillop, Department of Psychology,
University of Georgia, Athens, GA 30602, USA, jmackill@uga.edu
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PROMOTING ADOPTION OF TOBACCO USE TREATMENT IN
DENTAL SETTINGS
Donna Shelley, MD, MPH*1, Sayone Thihalolipavan, MD, MPH, CTTS2, Judith S.
Gordon, PhD3, David A. Albert, DDS, MPH4, Nancy A. Rigotti, MD5, 1New York
University School of Medicine, 2New York City Department of Health and Mental
Hygiene, 3University of Arizona, 4Columbia University, School of Dental Medicine,
5
Harvard Medical School and Massachusetts General Hospital
Dental providers have a central role in providing tobacco cessation services,
with over 88% of dental professionals reporting that treating tobacco use is an
important professional responsibility. More than half of smokers see a dentist
annually and tobacco use is a known risk factor for oral disease. Research has
also demonstrated the effectiveness of dental office-based cessation interventions.
Yet dental care settings remain a relatively untapped venue for the treatment of
tobacco dependence. This symposium will bring together population and practice
level data to inform our understanding of current practice patterns, organizational
and provider level factors that influence adoption of tobacco use treatment (TUT)
in dental settings, and will provide data on systems-level interventions that may
address barriers to implementing TUT into routine dental care. Dr. Shelley, the
session Chair, will provide a brief overview of the current science on implementing
TUT in health care settings and the significant role of dental care settings. This will
be followed by presentations from Dr. Thihalolipavan, New York City Department
of Health, who will present epidemiological data from the 2013 NYC Community
Health Survey on frequency of dental visits among adult smokers and correlates
of receiving advice to quit. Dr. Gordon, University of Arizona, will share qualitative
findings on barriers and facilitators of implementing TUT in post-graduate training
and specialty dental settings. Dr. Albert, Columbia University College of Dental
Medicine, will share data from a NIDCR-funded study that tested an iPad-delivered

FUNDING: This project was supported by a grant from The University of Texas
MD Anderson Cancer Center Duncan Family Institute for Cancer Prevention
and Risk Assessment and by NIH grants R01DA032581, R01DA017073 and
UO1DA020830.
CORRESPONDING AUTHOR: Francesco Versace, PhD, Unit 1330, University of
Texas MD Anderson Cancer Center, PO Box 301439, Houston, TX 77230-1439,
USA, fversace@mdanderson.org
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part of practice. Moreover, there have been few attempts to reinforce tobacco
cessation knowledge and skills at the post-doctoral level, where dental trainees
develop the foundation for their future clinical practice.

clinical decision support system, the Tobacco Control Decision Support System,
to assist dental providers in implementing brief tobacco cessation interventions.
Dr. Ostroff, Memorial Sloan Kettering Cancer Center, will present data from
a NCI-funded study on organizational factors that impact provider adherence
to TUT. Finally, the discussant, Dr. Rigotti, Harvard Medical School, will briefly
summarize the presentations and lead a discussion on the research, policy and
practice implications of this work in the context of current changes in the health
care system.

Methods: We assessed the barriers and facilitators to conducting tobacco
cessation interventions in postdoctoral dental settings using surveys and focus
groups in three New York City institutions. Quantitative and qualitative analyses
examined barriers and facilitators regarding implementation and maintenance of
tobacco cessation activities into clinical practice, and whether tobacco intervention
behaviors varied by participants’ demographic or institutional setting.

CORRESPONDING AUTHOR: Donna Shelley, MD, MPH, Associate Professor,
NYU School of Medicine, 227 East 30th Street, New York, NY 10016, USA, 646501-2526, donna.shelley@nyumc.org

Results: 50 individuals completed surveys and participated in 12 focus groups.
Half of the groups were conducted with residents and half with dental faculty.
There was a statistically significant difference in the amount of tobacco cessation
intervention across the 6 dental specialties. Pediatric and orthodontic dentists
recorded lower mean 5 A’s scores than the other groups. Focus group discussions
explored the specific issues that impede and facilitate tobacco counseling
with participants describing three broad categories of factors, (1) clinician, (2)
organizational, (3) structural and contextual. Several important differences
emerged by specialty including the relative priority of cessation counseling versus
other duties and the importance of organizational and contextual factors.

SYM21A

ROUTINE DENTAL VISITS AND ADVICE TO QUIT SMOKING
AMONG ADULT NEW YORK CITY SMOKERS, 2013
Sayone Thihalolipavan, MD, MPH, CTTS*, John Jasek, MPA, NYC Department of
Health and Mental Hygiene

Conclusions: Results suggest that more organizational support is needed for
implementation of clinical interventions, and underscored the fact that training
alone is not sufficient to influence residents to incorporate tobacco cessation into
clinical practice.

Background: In 2014, New York State Medicaid expanded reimbursement of
tobacco cessation counseling to dental professionals as routine dental visits (RDV)
for cleaning are opportune times for dental professionals to screen and intervene
with tobacco users. We assessed the frequency of receipt of advice to quit (one
component of comprehensive counseling) from a dentist or a hygienist among all
New York City past year smokers (NYC PYS) in 2013, regardless of insurance
status, as a baseline for comparison post-expansion. Methods: Data are from the
2013 Community Health Survey, a population-based survey of adults (n=8698).
We assessed past-year RDV, primary care provider visits (PCPV), and receipt of
advice to quit from dental professionals by smoking status and medical insurance
type. Additionally we categorized current smokers as heavy daily (>=11 cigarettes
per day (CPD)), light daily (<11 CPD) or nondaily to assess differences in advice
by smoking frequency. Prevalences and t-tests were conducted in SUDAAN to
account for the complex survey design. Results: PYS were less likely to report
a RDV in the last year than nonsmokers (49% vs. 62%, p<.001), and this was
consistent among Medicaid recipients (48% vs. 60%, p=.003), privately insured
(57% vs. 74%, p<.001), and uninsured (32% vs. 45%, p=.005). Thirteen percent of
PYS had an RDV with no PCPV; 37% had both an RDV and a PCPV. Uninsured
PYS were more likely (23%) to have only an RDV compared to those with private
insurance (11%) or Medicaid (8%). Among PYS who had a RDV in the past year,
42% received advice to quit from a dental professional. Heavy (≥11 CPD) daily
smokers were more likely than nondaily smokers to receive advice to quit (59% vs
36%, P=.001). Conclusion: In NYC, RDVs are missed cessation opportunities for
the majority of smokers. Expanding receipt of cessation services and increasing
RDVs among all smokers should be priorities. Dentists and hygienists should
advise every smoker to quit as a standalone message for patients who may not
have a routine PCPV or may not have been advised to quit during a routine PCPV,
and to reinforce cessation messages received during a PCPV.

FUNDING: Pfizer
CORRESPONDING AUTHOR: Judith Gordon, Dept. of Family and Community
Medicine, University of Arizona, 1450 N. Cherry Avenue, Tucson, AZ 85719, USA,
520-626-6452
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PERCEIVED ORGANIZATIONAL PRIORITY AND PROVIDER
PRACTICE PATTERNS FOR TREATING TOBACCO USE IN DENTAL
CARE SETTINGS
Jamie Ostroff, PhD1,3, Sarah Borderud, MPH1, Bharat Narang, MPH1, Alena
Campo2, Mirelis Gonzalez, MS2, Yuelin Li, PhD1, Donna Shelley, MD, MPH2,3,
1
Memorial Sloan Kettering Cancer Center, 2New York University School of
Medicine, 3Multiple Principal Investigators
Background: Dentists have a central role in treating tobacco use. Yet,
implementation of tobacco use treatment (TUT) guidelines remains inadequate in
dental care settings.
Methods: This analysis is part of a larger NCI-funded cluster randomized clinical
trial evaluating systems-level strategies (clinical reminder systems, performance
feedback, pay-for-performance) for implementing TUT guidelines in dental clinics.
We hypothesized that perceived organizational priority (POP) measured on a
scale from 1 to 5 (not true-true) for treating tobacco use would positively influence
providers’ TUT practice patterns. We conducted surveys of dental care providers
at baseline (BL), 5 months (5FU), and 9 months (9FU) post-intervention to
assess perceived importance of TUT guideline implementation within their dental
clinics (POP) using a measure adapted from Klein et al. (Cronbach’s alpha of
0.88). Providers were also asked what percentage of their patients they assisted
to quit smoking (i.e., provided brief counseling, referred to the New York State
Quitline or other smoking cessation program, and/or discussed or prescribed
cessation medications). Responses were aggregated into mean summary scores.
Spearman’s correlation coefficients were used to test associations between POP
and provider TUT behaviors.

JUSTIFICATION: These data will help the tobacco control community recognize
that there are missed cessation opportunities in the dental setting.
FUNDING: No funding
CORRESPONDING AUTHOR: Sayone Thihalolipavan, NYC DOHMH, 42-09 28th
St, 9-65 CN-46, Queens, NY 11101, USA, sthihalo@health.nyc.gov
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BARRIERS AND FACILITATORS FOR INCORPORATING TOBACCO
CESSATION INTERVENTIONS IN POST-DOCTORAL DENTAL
SETTINGS

Results: At BL, providers reported that the organizational priority of TUT
guidelines implementation in their clinic was “somewhat true” (mean = 3.0),
compared with “mostly true” at 4.5FU (mean =3.85; p< .01). At baseline, POP
was not significantly associated with the TUT (Assist) summary score, but at 5FU
POP and the TUT assist behavior summary score were significantly associated
(r=.31, p=.01). At 5FU, POP was significantly specifically associated with providing
brief counseling (r=.42, p<.01) and offering a referral to the Quitline (r=.26, p=.04).
POP was also significantly associated with providing brief counseling at the 9FU
(r=.31, p=.02).

Judith S. Gordon, PhD*1, David A. Albert, DDS, MPH2, Emilie Bruzelius, MPH2,
Angela Ward, RDH, MA2, 1University of Arizona, Department of Family and
Community Medicine, 2Columbia University, School of Dental Medicine, Section
of Population Oral Health
Introduction: Tobacco use is a significant factor in the development of many
oral diseases, and dentists are in a unique position to provide effective tobacco
cessation counseling utilizing the 5 A’s. Yet, many dental schools are not providing
sufficient didactic and clinical education to establish tobacco cessation as a routine
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Conclusions: POP is a strong predictor of provider delivery of tobacco treatment
assistance. Further analysis will be conducted to assess clinic variation in POP
and whether changes in POP improve provider adherence to TUT guidelines.

ADDRESSING A GROWING HEALTH DISPARITY: NEW
TREATMENTS FOR SMOKERS WITH PSYCHIATRIC SYMPTOMS

JUSTIFICATION: The study provides critical new knowledge to facilitate the
widespread implementation, dissemination and sustained utilization of evidencebased tobacco use treatment strategies in dental practices across the U.S.

Chair: Jaimee L. Heffner, PhD, Fred Hutchinson Cancer Research Center
Presenters: Robert M. Anthenelli, MD1, Jonathan B. Bricker, PhD2, Michael J.
Zvolensky, PhD3, Jaimee L. Heffner, PhD4, 1University of California at San Diego,
2
Fred Hutchinson Cancer Research Center and University of Washington, Seattle;
3
University of Houston, 4Fred Hutchinson Cancer Research Center
Discussant: Jennifer B. McClure, PhD, Group Health Research Institute

FUNDING: National Cancer Institute (R01CA162035)
CORRESPONDING AUTHOR: Jamie Ostroff Department of Psychiatry &
Behavioral Sciences, Memorial Sloan-Kettering Cancer Center, 1275 York Avenue,
New York, NY 10022 USA, 646-888-0041, ostroffj@mskcc.org

Smokers with psychiatric disorders represent over 40% of current smokers,
consume 45% of cigarettes sold in the US, and quit at rates up to 50% lower than
smokers in the general population. Despite overall declines in the population-level
prevalence of smoking over the past several decades, there has been little change
in smoking prevalence among those with psychiatric disorders. To address this
growing health disparity, research on new treatment approaches to address poor
smoking cessation outcomes for these smokers is much-needed. This symposium
will illustrate the successes and challenges of novel pharmacotherapy and
behavioral interventions at different stages of treatment development—ranging
from early feasibility evaluations to large randomized, controlled trials—to improve
quit rates for smokers with anxiety, alcohol dependence, depression, and bipolar
disorder. First, Dr. Anthenelli will present the results from a randomized, controlled
trial of topiramate for smoking cessation and alcohol relapse prevention among
male smokers in alcohol dependence recovery. Dr. Bricker will then present an
analysis from a pilot randomized trial on the feasibility and efficacy of acceptance
and commitment therapy for smokers screening positive for current depression.
Dr. Zvolensky will present the results of a randomized, controlled behavioral
intervention trial targeting anxiety sensitivity, a vulnerability factor for development
of anxiety disorders. Dr. Heffner will present the results from a feasibility study of
acceptance and commitment therapy for smokers with bipolar disorder. Finally, Dr.
McClure will synthesize the findings of the four studies, place them in the context
of the larger body of literature on treatments targeting smokers with psychiatric
symptoms, and provide recommendations for future research.

SYM21D

DEVELOPING AND EVALUATING A DENTAL OFFICE-BASED
TOBACCO CESSATION DECISION SUPPORT SYSTEM
David A. Albert, DDS, MPH1, Judith S. Gordon, PhD2, Emilie Bruzelius, MPH1,
Judy A. Andrews3, Angela Ward, RDH, MA1,1Columbia University, School of Dental
Medicine, Section of Population Oral Health ,2University of Arizona, Department of
Family and Community Medicine, 3Oregon Research Institute
Introduction: The primary aim of this study was to pilot-test an iPad-delivered
clinical decision support system, the Tobacco Control Decision Support System
(TC-DSS), to assist dental clinicians in providing brief tobacco cessation to patients
in general practice dental offices. We theorized that a decision support system
specifically designed for the dental office has the potential to reduce barriers to
tobacco intervention and increase dental clinicians’ adoption and implementation
of evidence based tobacco cessation guidelines (5 A’s: Ask, Advise Assess, Assist,
Arrange).
Methods: Dental Offices were identified using the Aetna Insurance network
of providers with five offices ultimately selected for participation. Within each
office, patients presenting for non-emergent care received an iPad containing
the study Informed Consent Document and an initial Tobacco Use Survey in
the waiting room. Items included current tobacco use, previous quit attempts,
and medical contraindications. Survey results were used to generate a tailored
treatment recommendation for each patient using the TC-DSS algorithm. The
treatment recommendation was then available to the dental clinician during the
patient encounter. After each encounter the dental clinician documented the
tobacco cessation activities occurring during the visit. Follow-up email and phone
assessments were conducted with all patients who received a TC-DSS-generated
recommendation.

CORRESPONDING AUTHOR: Jaimee Heffner, PhD, Fred Hutchinson Cancer
Research Center, 1100 Fairview Ave N, M3-B232, PO Box 19024, Seattle,
WA 98109, USA, 206-667-7314, jheffner@fhcrc.org

SYM22A

ACCEPTANCE AND COMMITMENT THERAPY FOR SMOKERS
SCREENING POSITIVE FOR CURRENT DEPRESSION: RESULTS
FROM A TELEPHONE-DELIVERED RANDOMIZED PILOT TRIAL

Results: In total, 492 participants agreed to take part in the study. Of those, 99
(20.12%) were deemed eligible (i.e., reported any tobacco use within the past week
and were at least 18 years old), and completed the initial survey. Recommendations
were made to 72 patients (72.7%): 52 (52.5%) received a prescription for tobacco
cessation medication, 62 (62.6%) received printed materials, and 29 (29.3%) were
referred to the quit line.

Jonathan B. Bricker, PhD*1,2, Kristin E. Mull, MS2, Jaimee L. Heffner, PhD2, 1Fred
Hutchinson Cancer Research Center, 2University of Washington, Seattle
Objective: Adults with current depression have over two times higher smoking
rates than those without depression. Depressed smokers are 40% less likely to
quit smoking than non-depressed smokers. To date, few behavioral interventions
for current depressed smokers have shown significant effectiveness relative to
control groups (van der Meer et al., 2013, Figure 3). To address this gap, the
current study explored whether a novel behavioral intervention using Acceptance
and Commitment Therapy (ACT), developed for a general population of smokers,
shows promise for the subgroup of depressed smokers. Methods: Selected all
smokers who screened positive for depression (n=47; from depression scale
of the Anxiety & Depression Detector; Means-Christensen et al., 2006) from a
telephone-delivered randomized pilot trial (N=121). The trial compared ACT with a
standard skills intervention following the US Clinical Practice Guidelines (USCPG).
Both arms followed a five-call protocol (30 min for Call 1; 15 min for Calls 2-5).
Results: At end of treatment, ACT participants had completed 1 more call (95%
CI: 0.1-2.0) than USCPG participants (3.4 vs. 2.4 calls) and had higher levels of
acceptance of cravings to smoke (2.41 vs. 2.13; p<.05) than USCPG participants.
At six-month follow-up, cessation and depression outcomes were the following: (1)
thirty-day point prevalence quit rates were 33% for ACT vs. 13% for the USCPG
comparison arm (OR = 1.22; CI: .96-1.56); (2) controlling for baseline scores,
mean depression scores were 27% lower for ACT than for USCPG (Mean = 4.9

Conclusions: Results suggest that a decision support system designed for
dental practice is a viable means for increasing dentists’ tobacco cessation
behaviors. The TC-DSS appears to be a promising tool for promoting evidencebased tobacco cessation interventions, and delivering them with fidelity in the
dental setting.
JUSTIFICATION: Findings will demonstrate a feasible strategy for increasing
dentists’ adoption of guideline recommendations for treating tobacco use.
FUNDING: This study was funded by a grant from the National Institute of Dental
and Craniofacial Research (NIDCR) (Grant ID: R34 DE022293)
CORRESPONDING AUTHOR: David Albert, DDS, MPH, Public Health Dentist/
Clinician Associate, Professor of Clinical Dentistry and Director, Division of
Community Health, 212-342-8588, daa1@columbia.edu
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vs. 3.6; Difference = -1.3; 95% CI: -2.9, 0.4). Conclusion: ACT shows high promise
as a behavioral treatment for depressed smokers. Replication in a fully-powered
RCT of depressed smokers is needed.

FEASIBILITY STUDY OF ACCEPTANCE AND COMMITMENT
THERAPY AND NICOTINE PATCH FOR SMOKERS WITH BIPOLAR
DISORDER

JUSTIFICATION: This study evaluates the efficacy of a new behavioral smoking
cessation intervention to aid smokers with current depressive symptoms--a risk
factor for treatment failure.

Jaimee L. Heffner, PhD*1, Jennifer B. McClure, PhD2, Kristin E. Mull, MS1,
Robert M. Anthenelli, MD3, Jonathan B. Bricker, PhD1,4, 1Fred Hutchinson Cancer
Research Center, Division of Public Health Sciences, 2Group Health Research
Institute, 3University of California at San Diego, 4University of Washington, Seattle

FUNDING: NIDA grant #R21DA030646 [to JBB].
CORRESPONDING AUTHOR: Jonathan B. Bricker, PhD, Fred Hutchinson Cancer
Research Center, 1100 Fairview Ave. N, M3-B232, PO Box 19024, Seattle, WA,
98109, USA, jbricker@fhcrc.org

Background: Quit rates for smokers with bipolar disorder are approximately half
that of the general population. To address this disparity, we previously conducted
the first pilot test of a targeted behavioral intervention for smokers with bipolar
disorder. The intervention’s focus on mood management was not uniformly
acceptable to participants. Consequently, in the present study, we pilot-tested a
more flexible targeted treatment approach using Acceptance and Commitment
Therapy (ACT).

.

SYM22B

ANXIETY SENSITIVITY REDUCTION FOR SMOKING CESSATION:
A RANDOMIZED CLINICAL TRIAL

Method: Ten adult smokers with stable bipolar disorder were enrolled in the
feasibility study. The sample was predominantly female (80%), Caucasian (90%),
and heavy, dependent smokers (90% met DSM-IV nicotine dependence criteria,
M cigs/day=20.9). The targeted ACT treatment was delivered as individual therapy
in ten weekly 30-minute sessions. Participants also received open-label nicotine
patch on a standard, 8-week tapered dosing schedule.

Michael J. Zvolensky, PhD*1, Norman B. Schmidt, PhD2, Samantha G. Farris, MA1,
Nicholas P. Allan, MA2, 1University of Houston, Department of Psychology, 2Florida
State University, Department of Psychology
Anxiety sensitivity (fear of aversive internal anxiety states) is a cognitive
individual difference factor related to the development and maintenance of
anxiety symptoms and disorders and various smoking processes. The present
study reports on a randomized clinical trial involving a 4-session anxiety
sensitivity reduction smoking intervention compared to a 4-session standard
smoking cessation treatment involving relapse prevention counseling. Conditions
were matched for contact time and both involved the administration of nicotine
replacement therapy. Adult daily smokers were recruited from the community
(via flyers, newspaper ads, radio announcements). Participants (n = 466) were
on average 38.2 (SD = 13.56) years old, 49.4% female, 85.7% reported high
school education or higher, and the majority identified was white (75.6%). The
participants had a moderate level of nicotine dependence (mean FTND = 5.2; SD
= 2.27) and used an average of 16.6 cigarettes each day (SD = 9.53), started daily
smoking at age 17.5 (SD = 3.80), and made 3.5 previous quit attempts lasting
24 hours or longer (range: 0–15). Of the sample, 44.4% met criteria for at least
one current (past year) psychological disorder. Generalized Estimation Equations
Analyses were employed to predict smoking abstinence assessed via self-report
and Carbon Monoxide (CO) Readings from Quit Week to Year 1 after adjusting
for baseline nicotine dependence, gender, age, and depression. Results indicated
that the odds of relapsing are significantly lower for participants in the anxiety
sensitivity reduction smoking condition compared to standard care at 3, 6, and
12-month follow-up (OR = 3.1, 4.7, and 13.1, respectively). The present findings
suggest an integrated anxiety sensitivity reduction program for smoking cessation
holds promise for facilitating abstinence compared to standard smoking cessation
treatment.

Results: Most participants reported that the intervention was helpful (90%) and
that they would recommend it to a friend (90%). The treatment completion rate
was 80%. CO-verified quit rates at end of treatment were 40% for 7-day pointprevalence abstinence and 30% for 4-week prolonged abstinence. Consistent with
ACT’s theorized mechanism of change, acceptance of smoking triggers increased
by 54% from baseline to end-of-treatment. On average, mood symptom measures
remained stable or decreased slightly from baseline to end-of-treatment (e.g.,
0.1-point mean decrease in Young Mania Rating Scale score; 1.3-point mean
decrease in Montgomery-Asberg Depression Rating Scale score).
Conclusions: Targeted ACT plus nicotine patch for smokers with bipolar disorder
was feasible to implement, acceptable to participants, and facilitated short-term
cessation. Consistent with its theory-based mechanism of change, acceptance of
smoking triggers was enhanced. There was no evidence of a substantial impact
on mood symptoms. A randomized, controlled trial is now needed to continue
developing this promising new intervention.
JUSTIFICATION: This study will inform a subsequent controlled trial evaluating the
efficacy of the intervention compared with standard care treatment.
FUNDING: NIDA grant #K23DA026517 (JLH) and Fred Hutchinson Cancer
Research Center.
CORRESPONDING AUTHOR: Jaimee L. Heffner, Fred Hutchinson Cancer
Research Center, 1100 Fairview Ave N, M3-B232, PO Box 19024, Seattle, WA,
98109, USA, jheffner@fhcrc.org

JUSTIFICATION: This study demonstrates the potential of a novel approach to
smoking cessation counseling to improve long-term smoking cessation outcomes.
FUNDING: This study was funded by a grant from NIMH (#MH076629, to MJZ
and NBS).
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CORRESPONDING AUTHOR: Michael J. Zvolensky, PhD*, University of Houston,
Department of Psychology, Fred J. Heyne Building, Suite 104, Houston, TX 77204
USA, and The University of Texas MD Anderson Cancer Center, Department of
Behavioral Science, 1155 Pressler Street, Houston, TX 77030 USA, +1 -713-7438056, mjzvolen@central.uh.edu

TOPIRAMATE AS AN AID TO SMOKING CESSATION IN
RECOVERING DUALLY-DIAGNOSED MEN
Robert M. Anthenelli1, Jaimee L. Heffner2, Nicole M. Bekman1, Amanda E. Higley1,
Elizabeth Dinh1, Esther Wong1, Jessie Tibbs1, Christopher P. Wehrle1, Gina K.
Erbacci1, Katie Russell1, Scott Franz1, Katie Carlson1, Thomas J. Blom3, Neal
M. Doran1, 1Pacific Treatment and Research Center, VA San Diego Healthcare
System, 2Fred Hutchinson Cancer Research Center, 3University of Cincinnati
College of Medicine
Background: Cigarette smoking and alcohol dependence are a lethal
combination, and recovering alcohol dependent smokers have more difficulty
quitting smoking than non-alcoholic smokers. Topiramate is an antiepileptic
medication with well-documented effects on reducing heavy drinking. We and
others have found that the medication might promote smoking cessation especially
among men. The purpose of the present study was to determine the extent to
which topiramate aids smoking cessation in dually-diagnosed alcoholic smokers
motivated to quit.
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Methods: One hundred thirty-three abstinent (1-36 months) alcohol dependent
male smokers (> or = 10 cpd) recruited in Cincinnati (N=60) and San Diego
(N=73) participated in this 14-week, randomized, double blind, parallel group
trial comparing topiramate (maximum dosage of 200 mg/d titrated gradually
over 6 weeks) and placebo. All participants received weekly manual-guided Brief
Intervention for Smoking Cessation with Compliance Enhancement Therapy.
Carbon monoxide (CO- <10 ppm) verified 4-week continuous abstinence from
smoking was the primary efficacy endpoint.

SELF-REPORTED QUIT RATES FROM THE SMOKEFREETXT
PROGRAM
H. Cole-Lewis*, A. Sanders, M. Schwarz, Y. Hunt, E. Augustson
Nationally, the annual quit rate among adult smokers is approximately 6%
(CDC MMWR 2011). As mobile technology adoption continues to skyrocket in
the US, we must capitalize on this shift to further engage American smokers who
want to quit smoking. To this end, the National Cancer Institute (NCI) launched
SmokefreeTXT in 2011, an evidence-informed, text message based cessation
program leveraging the high usage rates of text messaging across various
populations. In this presentation, we will report findings from an observational
study to assess the efficacy of the SmokefreeTXT program using self-reported
outcome data from adults who voluntarily enrolled in the intervention. The study
discussed encompasses 18,080 subscribers in the real world implementation
during September 20, 2011 to May 22, 2014. Quit rates are calculated based on
the amount of exposure a subscriber had to the intervention. Outcomes for the
study are point prevalence abstinence at 7 days, 42 days (end of program), 72
days, 132 days, and 222 days post quit date. Additionally, sustained abstinence is
reported for 72 days, 132 days and 222 days post quit date. Descriptive analyses
indicate the mean self-reported age of subscribers was 34.89 and the majority
of the sample was female, smoked every day at baseline, had a web enabled
phone, and lived in the South. Subscribers who received Any Dose of treatment
(1+ Days) had the following quit rates at 7 day, 42 day, 72 day, 132 day, and 222
day point prevalence: 20.3%; 7.2%, 6.7%, 4% and 2%. Half Dose of treatment
(21-41 days) achieved: 24.8%, 11.3%, 10.6%, 6.3% and 3.2%. Full Dose (42 days
or more) achieved: 23.7%, 12.9%, 12.2%, 7.3% and 3.7%. Nearly half (46%) of
those who opted out of the intervention before the end (n=8831), do so in the first
week of the intervention and the number of opt-outs decreased as the intervention
continued. Overall, this observational study shows great promise for the efficacy
of the SmokefreeTXT program to increase smoking cessation success in an
immediate, pervasive manner. Abstinence rates for this real world implementation
are higher than the 6% that has been observed previously by other cessation
methods (HHS 2010).

Results: In keeping with the Veteran population from which the majority
of participants were drawn, the majority of alcoholic smokers had a co-morbid
substance use disorder (e.g., 69% with stimulant use disorder). Results of a logistic
regression analysis that included race, co-addiction to stimulants, and baseline
rates of smoking and alcohol dependence severity in the model as covariates
revealed overall low rates of 4-week continuous abstinence with no medication
treatment effect (4-week continuous abstinence rate = 7/67 (10.5%) topiramate
versus 7/66 (10.6%) placebo).
Conclusions: Results from this preliminary analysis of an ongoing trial indicate
no significant effects of topiramate as an aid to smoking cessation when compared
to placebo. The overall low rate of smoking cessation observed in this comorbid
population illustrates the challenges associated with treating dually-diagnosed
smokers and the need to develop more effective treatments for this high-risk
cohort. Additional analyses will evaluate topiramate’s effects on alcohol relapse.
JUSTIFICATION: This study evaluates a novel treatment to promote smoking
cessation in a high-risk group of smokers with co-occurring alcohol dependence.
FUNDING: This study was funded by a grant from the Department of Veterans
Affairs (Merit Review #NEUA-003-08S).
CORRESPONDING AUTHOR: Robert M. Anthenelli, MD, Office of Mental Health
(116), VA San Diego Healthcare System, 3350 La Jolla Village Drive, San Diego,
CA, 92161, USA, robert.anthenelli@va.gov.
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FUNDING: National Institutes of Health, National Cancer Institute

UNDERSTANDING THE IMPACT OF MHEALTH SMOKING
CESSATION INTERVENTIONS IN REAL WORLD POPULATIONS

CORRESPONDING AUTHOR: Heather Cole-Lewis, PhD, MPH, MA, ICF
International, 530 Gaither Road, Rockville, Maryland 20850, USA, 301-572-0308,
heather.cole-lewis@icfi.com

Erik Augustson, PhD, MPH*, Heather Cole-Lewis, PhD, MPH, MA, Dana E.
Christofferson, PhD, Lorien Abroms, ScD, MA, Yvonne Hunt, PhD, MPH
As mobile technologies become ubiquitous, there is a fast rate of adoption in the
mHealth sphere to utilize these devices to deliver critical health interventions,
especially in difficult to reach populations. The Department of Health and Human
Services (HHS) has made substantial strides at investigating, planning, and
implementing mHealth text messaging programs as a means to deliver tailored
smoking cessation interventions to large-scale populations. The National Cancer
Institute (NCI) the Veterans Health Administration (VHA), and George Washington
University in alliance with MedStar Washington Hospital have collaborated to
provide evidence-based smoking cessation text message intervention access to
divergent audiences. Although research studies and clinical trials have confirmed
the efficacy of mHealth interventions for smoking cessation, little information has
been available on the use and efficacy of interventions using mobile technology
in real world populations and conditions. This symposium will provide information
on the outcomes of three mHealth smoking cessation programs as well as the
barriers and challenges to building effective mHealth interventions for vulnerable
populations. The three programs serve real world audiences that include a general
adult population (SmokefreeTXT), an adult veteran population (SmokefreeVET),
and adult pregnant smokers (SmokefreeMOM). We will present program data,
including user demographics, profiles of user engagement, self-reported quit
rates, and drop out patterns. Speakers will review findings from each program in
the field and outline lessons learned. In particular, the process by which lessons
learned are being used to modify these types of intervention programs will be
highlighted. Finally, results of these programs will be examined in the context of
the broader mHealth landscape, illuminating not only how these programs can
inform future text message programs but other mHealth platforms as well. It is
essential to capitalize on data-driven refinements in order to continuously evolve
these programs to best fit the technological and clinical needs of diverse users.

SYM23B

VETERAN ENGAGEMENT IN A TEXT MESSAGING PROGRAM
FOR SMOKING CESSATION
Dana E. Christofferson, PhD*, Jeffery S. Hertzberg, BA, Jean C. Beckham, PhD,
Paul A. Dennis, PhD, Kim Hamlett-Berry, PhD, Erik M. Augustson, PhD, MPH
Mobile health technologies are attractive to health care systems for the
potential to reach and engage users who might not otherwise utilize available
smoking cessation treatments. This technology also provides the ability to
supplement ongoing clinical care with daily, evidence-based prompts and
support. The U.S. Department of Veterans Affairs, Veterans Health Administration
(VHA) implemented SmokefreeVET, a text message based smoking cessation
intervention in May 2013 throughout the VHA national health care system. VHA
serves a population of Veterans that is predominantly older and male, with higher
rates of medical and mental health co-morbidities than the U.S. population.
Approximately 85% of VHA enrollees are 45 years old or older and 90% of enrollees
are male. Overall, 19.5% of VHA enrollees are current smokers. An analysis of
SmokefreeVET users was conducted to determine the user demographics and
patterns of use of a smoking cessation text messaging program used within a
large health care system. Growth mixture modeling was used to identify discrete
groups of Veterans based on patterns of engagement, defined by the number
of texts sent to the program per week. Four distinct groups were identified,
corresponding to low engagement, high engagement, increasing engagement,
and decreasing engagement. Group differences in baseline characteristics,
primarily demographic and smoking-related, were examined. Analyses were also
conducted to explore group differences in self-reported abstinence over the course
of the six-week observation period. Results suggested greatest engagement by
the lightest smokers as well as correspondence between program engagement
and abstinence. The experience of SmokefreeVET is unique in describing the use

CORRESPONDING AUTHOR: Erik Augustson, PhD, MPH, National Cancer
Institute, Tobacco Control Research Branch, Division of Populations Sciences,
9609 Medical Center Drive, MSC 9761, Bethesda, MD 20892, USA, 240-2766774, augustse@mail.nih.gov
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methods were used to describe patterns of participant engagement with the
SmokefreeTXT intervention. Of the 18,080 program users included in the
analysis, 48.8% (n=8,831) opted out of the program before the end of treatment.
The majority of treatment opt-out occurred within the first 7 days post quit date
(45.9%); opt-outs declined as the intervention continued. In-depth interviews with
program users suggest that opting-out was associated with relapse to smoking.
Program users provided qualitative feedback about program features and design
elements: users wanted to be able to reset their quit date or pause the program; to
select the number of text messages they receive; to be offered options to receive
information on other topics; to minimize mentions of cigarettes; and to make the
program more interactive. Results highlight the need for a flexible, data-driven
approach to mHealth program development, with an emphasis on design elements
that facilitate a tailored user experience. Future research is needed in order to
determine how best to optimize treatment engagement, especially early on when
users are more likely to opt-out.

of mobile technology in a population of users that is older than typically described
and begins to define characteristics of mHealth use by VA health care system
enrollees. Identification of user engagement patterns can inform the development
of mHealth interventions targeted to the Veteran population, as well as suggest
strategies to test to increase engagement with text messaging and other mHealth
interventions.
FUNDING: This work was supported by the U.S. Department of Veterans Affairs,
Veterans Health Administration, Office of Public Health.
CORRESPONDING AUTHOR: Dana E. Christofferson, PhD, Tobacco & Health:
Policy and Programs, Office of Public Health, Veterans Health Administration, U.S.
Department of Veterans Affairs, 810 Vermont Ave. NW (10P3B), Washington, DC
20420, USA, 202-443-5370, dana.christofferson@va.gov

FUNDING: National Institutes of Health, National Cancer Institute
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CORRESPONDING AUTHOR: Yvonne Hunt, PhD, MPH, Tobacco Control
Research Branch, Division of Cancer Control and Population Sciences, National
Cancer Institute, 9609 Medical Center Drive, Room 3E534, MSC 9761, Bethesda,
MD 20892, USA, 240-276-6975, huntym@mail.nih.gov

SMOKEFREE MOMS: A NOVEL TEXTING PROGRAM TO HELP
PREGNANT WOMEN QUIT SMOKING
L.C. Abroms, J.M. Van Alstyne, M. Montgomery, L.E. Leavitt, J.M. SchindlerRuwisch, E. Augustson
Texting interventions for smoking cessation offer a novel approach to
reach a variety of populations. SmokefreeMom was recently developed, as an
offshoot of NCI’s SmokefreeTXT, to meet the cessation needs of pregnant
women. SmokefreeMom allows pregnant women to receive tailored texts with
information about quitting, help with cravings, support and encouragement. As
part of the development process, qualitative interviews were conducted with
pregnant women (n=23) at Medstar Washington Hospital Center in Washington,
DC. Participants indicated that the text messages were helpful, informative,
supportive and provided actionable step-by-step guidance to encourage smokers
to quit. Participants indicated which messages were easiest to understand, most
motivating and those that would benefit from improvement. On a scale of 1 to
5 (best), participants rated the average helpfulness of the prototype messages
to be a 4.2; the support of someone caring about their quitting at 4.7, and their
enthusiasm for recommending it to a friend to be 4.5. Feedback informed the
further development of SmokefreeMom program which launched in May 2014.
Based on subscriber self-reported data, 173 pregnant women have enrolled in the
SmokefreeMOM texting program. They represent a diverse group of women from
36 states across the U.S. and the District of Columbia, with a mean age of 29.
On their quit date, 54 participants replied via text with their smoking status and of
those, 25 reported quitting. At the end of the first week post-quit date, 32 replied,
and 22 reported being smokefree. One month after their quit date, 22 replied and 6
reported being smokefree. A randomized trial of SmokefreeMom is also on-going
within a healthcare delivery system, and preliminary results will be presented.
FUNDING: National Institutes of Health, National Cancer Institute
CORRESPONDING AUTHOR: Lorien C. Abroms, ScD, Department of Prevention
and Community Health, The George Washington University, 950 New Hampshire
Avenue (3rd floor), Washington, D.C. 20052 USA, 202-994-3518, lorien@gwu.edu
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CHALLENGES AND OPPORTUNITIES FOR MHEALTH
BEHAVIORAL INTERVENTIONS
Y. Hunt*, A. Sanders, H. Cole-Lewis, M. Schwarz, E. Augustson
Emerging evidence supports the efficacy of mHealth interventions for
promoting behavior change across a variety of health behavior domains. However,
process data that would help guide the design and implementation of mHealth
interventions are lacking. This presentation will attempt to address this gap,
by using participant engagement data from a national text messaging smoking
cessation intervention to examine challenges and opportunities associated with
the real-world implementation of a large-scale mHealth intervention. The National
Cancer Institute’s SmokefreeTXT program has reached nearly 70,000 smokers
since its inception in July 2011. The program provides encouragement, advice,
and tips to help smokers quit. Users receive cessation support messaging
for up to two weeks before and six weeks after their quit date. We conducted
a retrospective records analysis of individual-level SmokefreeTXT system data
of program users from 2011-2014. A combination of qualitative and quantitative
40
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Results: A total of 66 patients were consented to participate in the study with 55
randomized as the intent to treat group. Subjects in each treatment group did not
differ with regard to baseline cigarettes per day smoked, expired carbon monoxide
level, serum cotinine level or number of past quit attempts. Overall study retention
(80%) was not different between groups although drop out due to adverse events
was higher in the active NNS group. Quit rates were low overall and not different
between treatment groups in this small sample. At the 4-week end of treatment
assessment, the 7-day point prevalence abstinence was 15% (4/27) in the NNS
compared with 8% (2/25) for placebo.

PA12-1

ARE PEOPLE WITH SCHIZOPHRENIA RESPONSIVE TO
REGULATORY EFFORTS?
Mary F. Brunette*, Delbert G. Robinson, Daniel J. Coletti, Mollie E. Patrick,
Jennifer W. Tidey*

Conclusions: This is the first placebo controlled trial of a nicotine replacement
product in schizophrenia. Nicotine medication plus counseling produces modest
quit rates in schizophrenia and alternate strategies should be investigated.

As the prevalence of smoking has declined in the U.S., there has been
increasing concern about vulnerable sub-populations who continue to smoke.
People with mental illness use 40% of cigarettes sold in this country, and within
this group, people with schizophrenia are most likely to smoke and have high
rates of health consequences, including preventable death due to cancers and
cardiovascular diseases. While prevalence research to date implies that people
with schizophrenia are less responsive to regulatory efforts than others, very little
research has directly explored this group’s response to regulatory approaches,
thus schizophrenia is an excellent example of an understudied vulnerable
population. This symposium will explore new evidence related to the potential
impact of various regulatory approaches on people with schizophrenia. Dr.
Robinson will present data on tobacco product and e-cigarette use among youth
and young adults with schizophrenia, demonstrating higher rates and unique
patterns of use when compared to young people without mental illness. Dr. Coletti
will describe exposure and response to tobacco marketing and health messages
among young people with schizophrenia as compared to people without mental
illness, showing that this group reports high exposure but difficulty applying the
information in health messages to themselves. Dr. Brunette will describe frequent
use of low cost tobacco products in a sample of smokers with schizophrenia and
other severe mental illnesses, and will demonstrate the associations between
price minimizing behavior, cessation treatment utilization and cessation outcomes,
suggesting that taxation to increase price of cigar products and loose tobacco
could reduce smoking in this population. Dr. Patrick will discuss the acute effects
of very low nicotine cigarettes among people with schizophrenia in a laboratory
setting, suggesting that this regulatory approach could be tool to reduce smoking.
The discussant, Dr. Tidey, will engage the audience and speakers in a discussion
about the impact of regulatory approaches on vulnerable populations such as
people with schizophrenia.

JUSTIFICATION: This study can inform treatment decisions in helping smokers
with schizophrenia.
FUNDING: This work was supported by a grant from the National Institute on Drug
Abuse (R01- DA024640-01A1 to JMW). Pfizer, Inc provided product support.
CORRESPONDING AUTHOR: Jill Williams, MD, Professor of Psychiatry, Rutgers
Robert W Johnson Medical School, 317 George St., Suite 105, New Brunswick,
NJ 08901, USA, 732-235-4341, Jill.williams@rutgers.edu

PA12-3

EFFECTS OF TREADMILL WALKING ON CIGARETTE CRAVING,
WITHDRAWAL SYMPTOMS, AND SMOKING BEHAVIOR IN
PEOPLE WITH SCHIZOPHRENIA
Jennifer W. Tidey, PhD*1, Christine A. Goodwin, MSc1, David M. Williams, PhD2,
1
Center for Alcohol & Addiction Studies, Brown University, 2Brown University
School of Public Health
Background: The mortality rate of people with schizophrenia is 2- to 3-times that
of the general population, primarily due to high rates of cigarette smoking, physical
inactivity, obesity, hypertension and diabetes mellitus. Several studies have found
that walking acutely reduces cigarette craving among smokers without psychiatric
illness, but little is known about the effects of such interventions in people with
serious mental illness.

JUSTIFICATION: This symposia will provide preliminary data regarding the impact
of various regulatory approaches on people with schizophrenia that may inform
regulatory policy.

Methods: In this laboratory study, we are using a within-subjects design to
examine whether treadmill walking reduces cue-elicited cigarette craving, nicotine
withdrawal symptoms and smoking behavior among smokers with schizophrenia
(SWS). After a baseline session in which SWS (n = 18, 78% male, 40.4 +/- 9.0
years, 22.2 +/- 8.5 CPD, 50% want to quit someday) habituate to walking on the
treadmill, they undergo study sessions in which they are exposed to smoking cues
and then either complete a 1-mile treadmill walk or sit passively for the same
length of time. Participants complete the Questionnaire on Smoking Urges (QSU)
and Minnesota Nicotine Withdrawal Scale (MNWS) before and after the activity
periods, followed by a smoking assessment in which they can receive $0.25 for
every 5 min that they delay smoking.

CORRESPONDING AUTHOR: Mary Brunette, MD, Associate Professor, Geisel
School of Medicine, Psychiatry, 105 Pleasant St., Concord, NH 03301, USA, 603271-5747, Mary.f.brunette@dartmouth.edu
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RANDOMIZED, DOUBLE-BLIND, PLACEBO CONTROLLED TRIAL
OF NICOTINE NASAL SPRAY FOR SMOKING CESSATION IN
SCHIZOPHRENIA

Results: Relative to the passive control condition, walking significantly reduced
QSU and MNWS scores (p’s < .05 for the Activity x Pre-post interactions). Walking
tended to delay smoking among those not interested in quitting (Passive: 9.9 +/14.6 min, Walk: 16.3 +/- 22.0 min; Cohen’s d = .3) but not among those interested
in quitting (Passive: 33.2 +/- 21.6 min, Walk: 26.9 +/- 23.0 min); however, this
interaction was not statistically significant. These results suggest that walking
may be an effective rescue strategy for reducing cue-elicited cigarette craving
and withdrawal symptoms among SWS. Future studies should examine whether
walking, in combination with other strategies, helps to reduce smoking among
those not interested in quitting.

Jill M. Williams1, Shou-En Lu2,1, Kunal K. Gandhi3, Marc L. Steinberg1, 1Rutgers
Robert Wood Johnson Medical School, 2Rutgers School of Public Health, 3BristolMyers Squibb
Background: Smokers with schizophrenia have high levels of nicotine
dependence and reduced success in quitting. Several aspects of the nicotine
nasal spray (NNS), including its rapid onset of action, its intermittent dosing, its
effective craving relief and reinforcing properties make it an appealing treatment
for smokers with schizophrenia.

JUSTIFICATION: These findings suggest that walking may be an effective strategy
for reducing cigarette craving in smokers with schizophrenia.

Methods: In this randomized, double-blind, placebo-controlled trial, subjects
were clinically stable adult outpatients, with SCID confirmed schizophrenia who
smoked ≥ 10 cigarettes/day and were motivated to try to quit. Subjects were
randomized to receive either active nicotine or piperine placebo nasal spray
placebo for 20 weeks, with post-treatment follow-up up to 1 year. Both groups
received behavioral intervention designed for schizophrenia delivered as 15
sessions over 26 weeks. Self-reported abstinence was verified by expired carbon
monoxide at all visits.

FUNDING: Supported by National Institutes of Health grant R21DA031283.
CORRESPONDING AUTHOR: Jennifer Tidey, PhD, Associate Professor
(Research), Brown University, Center for Alcohol & Addiction Studies, 121 South
Main St., Box G-S121-5, Providence, RI 02912, USA, 401-863-6418, Fax: 401863-6697, Jennifer_Tidey@brown.edu
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A.N. Thorndike1, S. Hoeppner1, C. Cather1, E. Achtyes2, A.E. Evins*1,
1
Massachusetts General Hospital and Harvard Medical School, 2Michigan State
University College of Human Medicine

A. Eden Evins1*, Tellervo Korhonen2,3,4, Taru H. Kinnunen5,6, Jaakko Kaprio2,7,8,
1
Massachusetts General Hospital and Harvard Medical School, 2Department of
Public Health, University of Helsinki, 3University of Eastern Finland, 4National
Institute for Health and Welfare, 5Harvard School of Dental Medicine, 6Behavioral
Science Consulting, 7National Institute for Health and Welfare, Helsinki, 8Institute
for Molecular Medicine FIMM, Helsinki

WEIGHT GAIN AND CARDIOVASCULAR RISK REDUCTION
ASSOCIATED WITH TOBACCO ABSTINENCE IN SMOKERS WITH
SERIOUS MENTAL ILLNESS

ASSOCIATION BETWEEN TOBACCO SMOKING AND DEATH BY
SUICIDE: A COMPETING RISKS HAZARD MODEL IN A LARGE
COHORT WITH 35-YEAR FOLLOW UP

Background: Heavy smoking and obesity-related risk factors contribute to high
rates of cardiovascular disease (CVD) and premature mortality in individuals with
serious mental illness (SMI). Smoking cessation reduces risk of CVD but is also
associated with weight gain in the general population. Patients with SMI have
a higher prevalence of both smoking and obesity, and the impact of smoking
cessation on weight gain and overall CVD risk in this population is unknown.

Importance: Studies have shown that tobacco smoking is associated with an
increased risk for suicide, but have had conflicting findings as to the magnitude
and degree to which the association is independent of co-morbid psychiatric
illness and have not addressed whether smoking is a marker for a suicide risk
factor or whether tobacco smoking has a causal role in the association.

Methods: We enrolled 201 smokers in a smoking cessation trial to test the
long-term effectiveness of varenicline in patients with SMI. At the end of a 12-week
open-label course of varenicline and cognitive behavioral therapy (CBT), eightyseven attained 14-day point prevalence abstinence and were randomized to
continue either varenicline or placebo and CBT for 40 weeks. Weight, body mass
index (BMI), and Framingham 10-year CVD risk were assessed over the 52-week
trial and modeled with repeated measures analyses of variance (PROC MIXED
in SAS).

Objectives: To estimate the association between smoking and suicide, and
the degree to which it is influenced by dose, cessation, psychiatric and somatic
morbidity, genetic, and environmental factors.
Design: 16,282 twin pairs alive and aged over 18 years in 1974 were queried with
detailed health and smoking questionnaires in 1975 and 1981, with response rates
of 89% and 84% respectively. Smoking status and dose, marital, employment, and
socioeconomic status, and psychiatric and somatic co-morbidity were assessed at
both time points. Participants were then followed for 35 years for vital status. The
association between tobacco smoking and suicide over the follow-up period was
determined in a competing risks hazard model.

Results: The mean BMI at baseline was 32. Participants who demonstrated
21-day point-prevalence abstinence at the end of treatment (week 52), gained
more weight than subjects who relapsed to smoking (4.8 (6.6) kg vs. 1.2 (6.5)
kg gain, baseline to week 52 respectively, (time*abstinence interaction F1, 336 =
7.2, p<0.01). Despite a significant increase in weight, those who were abstinent
reduced their 10-year risk of developing CVD from 14.2% (IQR: 9.1 – 26.6%, n=30)
at baseline to 9.3% at week 52 (IQR: 6.6 – 14.3%, n=29), and those who relapsed
did not have any change in their CVD risk (10.8% at baseline, IQR: 6.0-19.2%,
n=49; 9.3% at week 52, IQR: 6.9-13.6%, n=28). The beneficial effect of point
prevalence abstinence at week 52 on CVD risk was significant (time*abstinence
interaction F1,50 = 20.21, p<0.0001) adjusting for sex, site, varenicline use and
concurrent weight gain.

Results: Current smokers had a higher cumulative suicide incidence than former
or never smokers at every age. Heavy current smokers had higher suicide risk
(hazard ratio (HR) = 3.47; 95% CI, 2.31-5.22) than current smokers who smoked
less (HR = 2.3; 95% CI, 1.61-3.23). Former smokers did not show increased
suicide risk. Current smokers had increased risk for suicide (HR = 2.84; 95% CI
1.58-5.10) adjusting for depressive symptoms, alcohol or sedative hypnotic use,
excluding those with serious medical or psychiatric illness. In the 28 twin pairs
discordant for both smoking and suicide, 24 of the suicides were in smokers and 4
in non-smokers, (OR = 6; 95% CI 2.06-23.8).

Conclusion: Despite the high prevalence of obesity at baseline and substantial
weight gain associated with long term abstinence, smoking cessation significantly
reduced the Framingham estimated 10-year CVD risk among patients with serious
mental illness.

Conclusions: Tobacco smoking is associated with suicide in a dose dependent
fashion, independent of age, sex, depressive symptoms, heavy alcohol use, and
major psychiatric or medical illness. The results are consistent with an interpretation
that genetic factors do not significantly modify the relationship between smoking
and suicide and that exposure to tobacco smoke may have a causal role in relation
to suicide.

JUSTIFICATION: The reduction in CVD risk with sustained abstinence in this
population with high prevalence of premature mortality from CVD should inform
policies that would increase availability of smoking cessation treatment for those
with serious mental illness.

JUSTIFICATION: The demonstrated independent dose-dependent relationship
between smoking and suicide justifies further research on the effect of tobacco
use on neurobiology underlying suicide and may call into question claims that
novel nicotine delivery devices are safe, as exposure to nicotine may be the causal
factor in this association.

FUNDING: NIDA R01 DA021245: Smoking Cessation and Smoking Relapse
Prevention in Patients with Schizophrenia; Investigator Initiated Grant Pfizer Inc.:
Extended duration varenicline for prevention of relapse to smoking in patients with
schizophrenia NIDA K24 DA030443: Mentoring in Addiction Treatment Research
CORRESPONDING AUTHOR: A. Eden Evins, MD, MPH, Massachusetts General
Hospital, 60 Staniford St., Boston, MA 02114, USA, 617-733-3131, a_eden_
evins@hms.harvard.edu

FUNDING: Supported by the Academy of Finland (grants 265240, 263278,
264146) and the Sigrid Juselius Foundation. (JK) and NIDA K24 DA030443 AEE
CORRESPONDING AUTHOR: A. Eden Evins, MD, MPH, Massachusetts General
Hospital, 60 Staniford St., Boston, MA 02114, USA, 617-733-3131, a_eden_
evins@hms.harvard.edu
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Jill M. Williams*1, Shou-En Lu2,1, Kunal K. Gandhi3, Marc L. Steinberg1, 1 Rutgers
Robert Wood Johnson Medical School, 2Rutgers School of Public Health, 3BristolMyers Squibb

Results: Prenatal smoking was associated with increased risk of offspring mood
and substance use disorders, independently from maternal nicotine dependence,
while maternal nicotine dependence was associated with increased risks of
offspring externalizing disorders, ADHD, and anxiety disorders. Adjusting for
maternal mental disorders, prenatal alcohol and other substance use and offspring
smoking behaviors had little effect on these associations. Further, only few
additional risks for onset of offspring disorders emerged when both risk factors–
prenatal smoking and maternal lifetime nicotine dependence–were present.

Background: Use of nicotine nasal spray (NNS) has been limited due to its
aversive side effects although its rapid onset may be reinforcing in some individuals.
Smokers with schizophrenia (SS) have reduced smell function that may result in
fewer side effects and better clinical response to NNS. Positive response to a test
dose of NNS was associated with better abstinence in a general population study.

Conclusion: Prenatal smoking and maternal nicotine dependence appear to
independently confer risks to offspring that extend beyond the prenatal period.
Our results suggest that treating nicotine dependence before conception and
postnatally may be as important as smoking cessation during pregnancy in terms
of mental health risk to offspring.

Methods: This is a secondary data analysis from a NNS vs placebo cessation
study in 55 outpatient smokers with schizophrenia (SS) and 59 control smokers
(CON) without mental illness who did not participate in the cessation trial but
underwent the same baseline procedures. Subjects completed the University
of Pennsylvania Smell Identification Test (Doty 1984; UPSIT). Subjects were
randomized to a single test dose of NNS or matched piperine placebo. At baseline
and 2 minutes following nasal spray administration subjects completed the Initial
Spray Experience survey (ISE; Kaufmann 2004).

JUSTIFICATION: These findings could substantially inform translational work
on etiology of mental and substance use disorders as well as prenatal smoking
cessation programs, but providing new information on associated risks to offspring.

INITIAL NICOTINE NASAL SPRAY EXPERIENCE AMONG
SMOKERS WITH AND WITHOUT SCHIZOPHRENIA

FUNDING: No funding
CORRESPONDING AUTHOR: Renee Goodwin, PhD, MPH, Associate Professor,
CUNY, Psychology and Public Health, 65-30 Kissena Blvd., Queens, NY 11367,
USA, 646-344-9849, rdg66@columbia.edu

Results: No differences were found between SS versus CON smokers on
baseline demographic characteristics including gender, age, race/ethnicity, and
measures of nicotine dependence including cigarettes smoked per day. SS
were more impaired in overall smell function compared to controls (moderate vs
mild microsmia). SS were significantly impaired in all subscale scores of smell
valence (lower detection of neutral, pleasant and unpleasant smells vs. controls).
SS had a mean increase in the ISE positive subscale score while CON had a
decrease (compared to baseline) although this was not significant in this small
sample. SS had a lower increase in the ISE negative subscale score compared
to CON, suggesting they had fewer negative side effects to the active nasal spray
(p=0.082). SS who received the active NS had a greater change in ISE positive
scores compared to those who received the placebo NS (0.26 vs -0.04; NSS).

PODIUM PRESENTATION 1: E-CIGARETTES:
RISKS AND BENEFITS

PA13-1

E-CIGARETTE USE AMONG ADULTS IN THE UNITED STATES:
FINDINGS FROM A NATIONALLY REPRESENTATIVE COHORT
Rebecca Bunnell*1, Kevin Davis2, Robert Alexander1, Paul Shafer2, Ralph
Caraballo1, Robert Rodes1, Tim McAfee1, 1Office on Smoking and Health, Centers
for Disease Control and Prevention, 2RTI International

Conclusions: Reduced smell function in schizophrenia may increase the
tolerability of nicotine nasal spray. Smokers with schizophrenia may experience
more positive reinforcing effects from nicotine nasal spray that could contribute to
better clinical outcomes.

Introduction: Use of e-cigarettes, has increased rapidly, but little is known about
patterns of use and associations with age, conventional cigarette smoking history,
and type of device.

JUSTIFICATION: This is a study to better understand tolerability and use of
nicotine nasal spray in smokers with schizophrenia.

Methods: We recruited a nationally representative online sample of 10,181
smokers and 3,123 nonsmokers using probability U.S. address-based sampling.
Wave 1 data were collected between April 7, 2014 and June 30, 2014. The survey
included demographic characteristics, e-cigarette use, most commonly used
device type (tank, cartridge, disposable), and main reasons for use. Data were
weighted to yield weighted demographic distributions of smokers and nonsmokers
that match those of the nationally representative 2012 National Adult Tobacco
Survey. Descriptive statistics were generated with significance testing conducted
between relevant groups.

FUNDING: This work was supported by a grant from the National Institute on Drug
Abuse (R01- DA024640-01A1 to JMW). Pfizer, Inc provided product support.
CORRESPONDING AUTHOR: Jill Williams, MD, Professor of Psychiatry, Rutgers
Robert W. Johnson Medical School, 317 George St., Suite 105, New Brunswick,
NJ 08901, USA, 732-235-4341, Jill.williams@rutgers.edu

Results: Ever and current use of e-cigarettes were 53.6% and 21.5% among
current smokers, 14.9% and 5.2% among former smokers, and 6.4% and 1.6%
among never smokers, respectively. Among current smokers who currently use
e-cigarettes, 33.4% most commonly used tanks, 39.6% cartridges and 27.0%
disposables. Overall, 17.1% of tank users cited “can help me quit” as their main
reason for using e-cigarettes compared with 11.8% of disposable/cartridge users
(p<0.10). Compared with disposable/cartridge users, tank users were more likely
to cite “they cost less” (14.7% vs. 4.0%, p<0.01) and less likely to cite “can be used
where smoking isn’t allowed” (9.9% vs. 18.5%, p<0.01) as main reasons for use.
Young adults aged 18-24 were more likely than users aged 25+ to cite “they come
in flavors I like” (9.1% vs 1.3%, p<0.01) and less likely to say “they can help me quit
smoking” (6.9% vs. 15.1%, p<0.01) as their main reason for using e-cigarettes.

PA12-7

MATERNAL NICOTINE DEPENDENCE, PRENATAL SMOKING,
AND THE RISK OF OFFSPRING MENTAL DISORDERS IN THE
COMMUNITY
Renee D. Goodwin*, Julia Martini, Susanne Knappe, Silke Behrendt, Michael
Höfler, Roselind Lieb, Hans-Ulrich Wittchen, Katja Beesdo-Baum
Background and Aims: A number of studies suggest a link between prenatal
smoking and offspring mental disorders, though findings to date are inconclusive.
The goal of the current study is to disentangle the impact of maternal nicotine
dependence from that of prenatal smoking on the risk of mental health problems
among offspring, taking into account the potential effects of offspring smoking
status prior to the disorder, prenatal alcohol and other substance use, and
maternal psychopathology.

Conclusion: Reasons for and patterns of use vary by smoking history, device
type, and age. Flavors and reasons other than cessation are reported as main
reasons for using e-cigarettes in young adults compared to adults age 25+. Cohort
follow-up data may illuminate whether different patterns of use are associated with
smoking cessation among e-cigarette users over time.

Methods: Data come from a 10-year prospective-longitudinal community
and family study. Prenatal smoking, maternal nicotine dependence, and mental
disorders were assessed using the DSM-IV Munich Composite International
Diagnostic Interview (DIA-X/M-CIDI) in a community cohort of 1,017 individuals
aged 14-17 at baseline and their biological mothers.

JUSTIFICATION: Our findings on patterns of and reasons for e-cigarette use,
including that young adults aged 18-24 were more likely to cite “they come in
flavors I like” and less likely to say “they can help me quit smoking” as a main
reason for use can inform public health prevention efforts.
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FUNDING: No Funding.

CHANGES IN LUNG FUNCTION OVER TIME AFTER INITIATION OF
E-CIGARETTE USE

CORRESPONDING AUTHOR: Rebecca Bunnell, ScD, MEd, Associate Director
for Science, Centers for Disease Control and Prevention, Office on Smoking and
Health, 1600 Clifton Rd., Atlanta, GA 30333, USA, 770-488-2524, rrb7@cdc.gov

Shavonne M. Washington-Krauth, MA*, Tammy L. Burns, PharmD, Ryan W.
Walters, MS, Amy J. Arouni, MD, Creighton University

PA13-2

Background: Electronic cigarettes (e-cigarettes) are relatively new in the global
tobacco market with the first e-cigarette introduced in 2003. A paucity of literature
exists regarding the short- and long-term health effects of e-cigarettes. The current
study uses data from new e-cigarette users to model how lung function changes
over time.

TOXICANT EMISSIONS FROM ELECTRONIC CIGARETTE “DIRECT
DRIP ATOMIZERS”
Zainab Balhas, Rola Salman, Soha Talih, Nareg Karaoghlanian, Alan Shihadeh*,
Mechanical Engineering Department, American University of Beirut & Center for
the Study of Tobacco Products, Virginia Commonwealth University

Methods: This observational study enrolled 46 participants within the 7 days
following their first purchase of an e-cigarette. Visits occurred at baseline, 1, 3,
and 6 months after purchase. Lung function was a primary outcome measured
by handheld spirometry using percent of predicted Forced Expiratory Volume in
1 second (FEV1) and percent of predicted Forced Vital Capacity (FVC). Because
no smoking restrictions were placed participants, we adjusted for participants’ selfreported average cigarettes smoked per day at each visit. Linear mixed-effects
models were employed for each outcome separately—polynomial effects were
evaluated and person-mean centering was used to partition the between- and
within-participant effects of the time-varying cigarettes smoked predictor.

Introduction: Electronic cigarettes (ECIGs) electrically heat and vaporize a
liquid solution to produce an inhalable aerosol. Normally the electrical heater
is automatically fed the liquid via a reservoir-wick system. Some ECIG users,
however, elect to directly drip liquid onto the heater coil, reportedly for greater
vapor production and throat hit. Use of such “direct drip atomizers” (DDAs) may
involve greater exposure to non-nicotine toxicants due to the potentially higher
temperatures attained by the coil. In this study we examine nicotine and volatile
aldehyde emissions from one type of DDA under a variety of use scenarios.
Methods: Aerosols were machine-generated from an NHALER 510 Atomizer
(2.5 Ohms) powered by an eGo-T battery (3.4V, Joyetech), using a common
PG-based liquid. The machine was programed to draw an 8 s puff at 19 mL/s puff
velocity, once every 10 s. Reflecting common practice by DDA users, inter-drip
interval, the number of puffs drawn between dripping additional liquid onto the
coil, was varied from 2-4 puffs/drip. Total particulate matter, nicotine, and volatile
aldehyde yields were quantified. In addition, instantaneous heater coil temperature
was recorded during puffing using an infrared thermographic camera.

Results: Non-daily smoking was reported by 10 participants at month 3. No
participant ceased using both smoking and e-cigarettes. Linear fixed effects were
indicated for both outcomes; no individual differences in this effect were observed.
Lung function improved over time with average increases of 1.67 percent and
1.06 percent per month for FEV1 and FVC, respectively (both p less than 0.05).
The average number of cigarettes smoked was not significantly related to FEV1;
however, a one-cigarette increase compared to a participant’s usual level of
smoking at a given visit decreased FVC by an average of 0.15percent at that visit
(p less than 0.05).

Results: Formaldehydes, acetaldehyde, acetone, propionaldehyde, and
valeraldehyde were present in the ECIG aerosol at levels that far exceed typical
values reported for conventional ECIGs and combustible products, both per puff
and per unit of nicotine yield. Increasing the inter-drip interval resulted in greater
toxicant emissions, in addition to lower TPM and nicotine yield delivery at each
subsequent puff. Maximum heater coil temperature was observed to increase with
increasing inter-drip interval.

Conclusion: Lung function, assessed by spirometry, improved significantly from
baseline despite the majority of users continuing to smoke cigarettes. E-cigarettes
may result in an improvement in lung function with long-term use and reduction
of cigarette intake. The safety of long-term use of e-cigarettes has yet to be
established. We will continue to collect data on participants up to one year from
enrollment.

Conclusions: Unorthodox ECIG use methods may result in significantly elevated
toxicant exposure. Regulations mandating design restrictions to limit unorthodox
use may be necessary to protect public health.

FUNDING: State of Nebraska Cancer and Smoking Disease Research Program

JUSTIFICATION: This project provides information on potential health consequences of e-cigarette use.
CORRESPONDING AUTHOR: Tammy Burns, PharmD, Associate Professor,
Creighton University, School of Medicine, 3006 Webster St., Omaha, NE 68131,
USA, 402-280-4292, Fax: 402-280-4220, tammyburns@creighton.edu

JUSTIFICATION: Regulations addressing ECIG safety should account for possible
unorthodox use methods such as dripping.
FUNDING: Research reported here was supported by the National Institute on Drug
Abuse of the National Institutes of Health under Award Number P50DA036105
and the Center for Tobacco Products of the U.S. Food and Drug Administration.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health or the Food and
Drug Administration.

PA13-4

ADOPTION OF E-CIGARETTES DURING TOBACCO DEPENDENCE
TREATMENT IS ASSOCIATED WITH POORER QUIT OUTCOMES

CORRESPONDING AUTHOR: Alan Shihadeh, ScD, Professor, American
University of Beirut, Mechanical Engineering, PO Box 11-0236, Riad El Solh,
Beirut, WI 1107 2020, Lebanon, 961-1-350000, as20@aub.edu.lb

Dmytro Pavlov, MSc*, Anna Ivanova, MPH, Sarwar Hussain, MSc, Peter Selby,
MBBS, Laurie Zawertailo, PhD, Centre for Addiction and Mental Health and
University of Toronto
Anecdotal evidence suggests that electronic cigarettes (e-cigs) are being used
as a cessation aid by many smokers even though their safety and efficacy in this
regard has yet to be sufficiently empirically determined. Other reports indicate that
e-cigs are primarily used concurrently with traditional cigarettes. We examined
baseline characteristics and 3-month outcomes of smokers who reported
adopting e-cigs while enrolled in a smoking cessation program in their primary
care clinic that provides up to 26 weeks of brief behavioural counseling and
individualized dosing of nicotine replacement therapy at no cost. We hypothesized
that concurrent e-cig use would interfere with the cessation treatment offered
and result in poorer quit outcomes. Participants completed assessments and
were asked about e-cig use at baseline and again at 3-months post-enrollment.
Bivariate analysis was used to examine the association between e-cig adoption
and baseline sample characteristics. Univariate logistic regression was used to
examine the association between e-cig adoption and 3-month quit outcomes,
as well as reduction in cigarettes smoked. The study included 3073 participants
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of whom 363 (11.8%) began using e-cigs in the first 3 months of treatment (but
were not using at baseline). E-cig adopters were more likely to be younger and
female, with no significant differences in baseline HSI scores, cigarettes per day,
education level, employment status, income, quit confidence, and motivation to
quit between e-cig adopters and non-adopters. At a 3-month follow-up, 50.8% of
e-cig adopters were still using NRT. E-cig adopters were less likely to report being
quit 3 months post enrollment (OR= 0.682, p=0.002, 95%CI=0.536-0.867), and
had no significant effect in smoking reduction (OR=1.033, p=0.785, 95%CI=0.8201.299). E-cig adoption seems to negatively affect cessation outcomes and
provides no benefit as a harm reduction tool for clients receiving a combination
of pharmacological and behavioural smoking cessation treatment in primary care
settings. Many patients appear to be using e-cigs, NRT and traditional cigarettes
concurrently, which may increase the risk of nicotine toxicity.

PODIUM PRESENTATION 1: PHARMACOTHERAPY
OF NICOTINE ADDICTION

PA14-1

TIMING OF NICOTINE LOZENGE ADMINISTRATION TO MINIMIZE
TRIGGER INDUCED CRAVING AND WITHDRAWAL SYMPTOMS
Michael Kotlyar*, PharD, Bruce R. Lindgren, MS, John Vuchetich, MD, PhD, Anne
M. Mills, MPH, Elizabeth Amiot, BS, Dorothy K. Hatsukami, PhD, University of
Minnesota

JUSTIFICATION: Clinicians treating patients for tobacco dependence using NRT
may want to ask about concurrent use of e-cigarettes

Nicotine lozenge is often recommended to be used on an as needed basis with
smokers generally told to use this product when craving or withdrawal symptoms
occur. There is a delay however between lozenge use and when substantial
nicotine concentrations are reached. For smokers experiencing acute symptoms
of craving or withdrawal, this delay may be too long to prevent relapse. The
purpose of this study was to determine if nicotine lozenge use prior to a common
smoking trigger (i.e. a stressful task) can decrease craving and withdrawal
symptoms observed subsequent to the task. In this study, 84 subjects completed
two laboratory sessions. At one session, nicotine lozenge was given immediately
after a stressor (to approximate current recommended use–i.e., after craving and
withdrawal symptoms occur) and at the other session subjects were randomized
to receive nicotine lozenge either a)immediately prior to; b)10 minutes; c)20
minutes; or d)30 minutes prior to the stressor. Craving and withdrawal symptom
severity were measured via the Minnesota Nicotine Withdrawal Scale and the
Questionnaire of Smoking Urges (QSU). Relative to post stressor lozenge use,
the increase in withdrawal symptoms from immediately prior to the stressor to
post-stressor was smaller when lozenge was used immediately prior to (p=0.03)
and 10 minutes prior to (p=0.044) the stressor. Results were similar for QSU when
subjects used the lozenge immediately prior to the stressor (p < 0.03) and for factor
1 of the QSU when lozenge was used 10 minutes prior to the stressor (p=0.028).
Relative to post-stressor lozenge use, increases in scores from 30 minutes prior
to the stressor (i.e. baseline) to post stressor were smaller for the QSU in all
experimental conditions (all p values <0.01 for QSU factor 1 and <0.04 for QSU
factor 2) and for withdrawal symptoms for all experimental conditions except for
lozenge immediately prior to the stressor (all p values < 0.03). Administering the
nicotine lozenge prior to a smoking trigger can decrease trigger induced craving
and withdrawal symptoms. Future studies are needed to determine if such use
would increase cessation rates.

FUNDING: Support for this research was provided by the Ontario Ministry of
Health and Long-Term Care, Health Promotion Branch
CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Clinical Scientist, Centre
for Addiction and Mental Health, Nicotine Dependence Service, 175 College St.,
Room 212, Toronto, ON M5T1P7, Canada, 416-535-8501 x77422, Fax: 416-5958862, laurie.zawertailo@camh.ca

PA13-5

HOW HAS THE AVAILABILITY OF SNUS INFLUENCED
CIGARETTE SMOKING IN NORWAY? IS THERE A TRANSFER
VALUE FROM SNUS TO E-CIGARETTES?
Karl Erik Lund*, Ingeborg Norwegian Institute for Alcohol and Drug Research
Background: In Norway, low-nitrosamine smokeless tobacco (snus) is allowed
to compete with cigarettes for market share. We aimed to study how the availability
of snus influenced overall tobacco consumption, smoking initiation and smoking
cessation. We discuss whether the Norwegian experience with snus can have any
transfer value for e-cigarettes.
Methods: We analysed consumption data from registered and unregistered
supply sources of tobacco. We calculated quit-smoking ratios across snus use
status in nine datasets comprising a total of 19,269 ever-smokers. Trends in
snus use and smoking were derived from time-series of annual, cross-sectional,
nationally representative surveys for the period 1985–2013.

JUSTIFICATION: Data from this can lead to development of methods by which
medicinal nicotine can be used more effectively.

Results: The market share for snus increased from 4% in 1985 to 28% in 2012,
but overall tobacco consumption decreased by 20.3% over this period. Snus was
the most common method for smoking cessation. Compared with smokers with
no experience of using snus, the quit ratio for smoking was significantly higher
for daily snus users in seven of the nine datasets analysed. Among young male
adults, the prevalence of smoking (daily + occasional) was reduced from 50% in
1985 to 21% in 2013. Over the same period, use of snus increased from 9% to
33%. This negative correlation (r = –0.900, p < 0.001) was also observed among
young females (r = –0.811, p < 0.001), but the trend shift in tobacco preferences
occurred some years later.

FUNDING: This research was supported by Grant R21DA029689 to the first
author from the National Institute on Drug Abuse and Grant M01-RR00400
from the General Clinical Research Centers program of the National Center for
Research Resources.
CORRESPONDING AUTHOR: Michael Kotlyar, PharmD, Associate Professor,
University of Minnesota, Experimental and Clinical Pharmacology, 7-153 Weaver
Densford Hall, 308 Harvard St. SE, Minneapolis, MN 55455, USA, 612-625-1160,
kotly001@umn.edu

Conclusion: The experience with snus in Norway might indicate what will
happen when alternative nicotine products–such as e-cigarettes–are allowed to
compete with cigarettes in the nicotine market.

PA14-2

CORRELATES OF ADHERENCE TO VARENICLINE AMONG HIV+
SMOKERS: A PATH ANALYSIS

FUNDING: Funded by Norwegian Institute for Alcohol and Drug Research–a
Governmental entity answerable to the Ministry of Health and Care Services.
CORRESPONDING AUTHOR: Karl Erik Lund, Research Director, Norwegian
Institute for Alcohol and Drug Research, PO Box 565, Oslo, WI 0105, Norway,
4790733758, kel@sirus.no

Donna Shelley*, MD, MPH1, Paul Krebs, PhD1, Antoinette Schoenthaler, PhD1,
Antonio Urbina, MD2, Mirelis Gonzalez, MPH1, Tuo-Yen Tseng1, Charles Cleland,
PhD3, 1NYU School of Medicine, 2St. Luke’s Roosevelt Hospital, 3NYU College of
Nursing
Introduction: Few studies have evaluated the delivery of smoking cessation
interventions among people living with HIV/AIDS. We conducted a NIDA-funded
three arm pilot RCT to assess the effect of cell phone-delivered counseling and/
or a text message intervention on varenicline adherence and smoking cessation
among a HIV+ clinic-based population. The three arms were: 1) usual care
(UC), 2) UC + text messages (TM), and 3) UC+TM+ 7 sessions of motivational
interviewing-focused telephone counseling on adherence to varenicline at end of
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cessation aids has mainly led to the displacement of other established therapies.
This demonstrates that the population impact of a new therapy is a function of
more than the efficacy or the reach of the therapy.

treatment (EOT), and 3 and 6 months post EOT. All participates received 12 weeks
of varenicline. The intervention and analysis were informed by the Information,
Motivation and Behavior Skills Model (IMB) model.

JUSTIFICATION: This study will help develop policy that has population-level
impact on smoking cessation.

Methods: Study participants (n=158) were recruited from three HIV care centers
serving a diverse population of PLWHA. We included subjects with moderate drug
(DAST-10) and alcohol use (AUDIT-C). We used pill counts to assess adherence,
defined as taking >80% of the prescribed dose and CO measures to validate 7-day
point prevalence abstinence.

FUNDING: This study was supported by the National Cancer Institute of the
National Institutes of Health under the State and Community Tobacco Control
Initiative, Award Number U01CA154280. The content is solely the responsibility
of the authors and does not necessarily represent the official views of the National
Institutes of Health.

Results: There were no differences in substance use, depression or level of
nicotine addiction between subjects in the three arms, 55% were black, 21%
Hispanic, and 22% had < HS degree. Quit rates among 111 subjects completing
EOT surveys (12 weeks) were 7.5%, 5.7% and 22.2% for Arm 1, 2 and 3
respectively. Adherence, decreased across all study arms from over 65% at week
1 to an average of 32% at week 12. We will present additional data comparing
primary outcomes (adherence and abstinence) among the full sample across the
three arms and will describe the relationship between adherence and smoking
abstinence.

CORRESPONDING AUTHOR: Shu-Hong Zhu, PhD, Professor, University of
California, San Diego, Family and Preventive Medicine, 9500 Gilman Dr. #0905,
La Jolla, CA 92093, USA, 858-300-1056, Fax: 858-300-1099, szhu@ucsd.edu

PA14-4

VARENICLINE AS A CAUSE OF SUICIDAL OUTCOMES: A
SYSTEMATIC REVIEW

Conclusions: This is the first study to evaluate the effect of an intervention to
increase varenicline adherence among HIV+ smokers, and the first to examine
the use of text messages to increase smoking cessation medication adherence.
Preliminary findings suggest that a more intensive intervention approach may
be needed to achieve higher adherence and abstinence rates in this patient
population, which includes a large proportion of patients with comorbid conditions.

John R Hughes*, University of Vermont
Post-marketing analyses and case reports have associated varenicline use
with suicidal behaviors. This article reviews post-marketing analyses, case
reports, clinical trials, uncontrolled observational studies, controlled observational
studies, and studies in smokers with psychiatric problems that have tested this
association. The author searched the literature for relevant reports via computer
and other searches. The heterogeneity of methods and outcomes prevented a
meta-analysis; instead a qualitative, systematic review was undertaken. Two
pooled analyses of 10 and 17 placebo-controlled trials failed to find more suicidal
outcomes in the varenicline condition. Seven large uncontrolled observational
studies reported low rates of suicide outcomes in varenicline users (< 0.1%),
and one study reported a higher rate (6%). Five large controlled observational
studies did not find more suicide outcomes in varenicline users than in those using
prescribed bupropion or over-the-counter nicotine medications. Small placebocontrolled trials and observational studies of smokers with current psychiatric
problems did not find varenicline was associated with suicidal outcomes. Among
the more valid study designs (pooled analyses of placebo controlled trials or large
controlled observational studies), there is consistent evidence that varenicline
either does not cause increased suicide outcomes, or if it does, the effect is very
small. Warnings to consumers and clinicians should reflect, not just the results of
post-marketing studies, but the results of the more valid research designs.

JUSTIFICATION: Findings from this study will inform strategies for increasing both
adherence to smoking cessation medication and abstinence from smoking in this
underserved and understudied population.
FUNDING: National Institutes of Health (R34 DA031636001A1, ClinicalTrials.gov
ID# NCT01898195). The study medication was provided by Pfizer Inc.
CORRESPONDING AUTHOR: Donna Shelley, MD MPH, Associate Professor,
NYU School of Medicine, 227 East 30th Street, New York, NY 10016, USA, 646501-2526, donna.shelley@nyumc.org

PA14-3

POPULATION IMPACT OF ADDING VARENICLINE TO APPROVED
PHARMACOTHERAPY FOR SMOKING CESSATION
Shu-Hong Zhu, PhD,* Sharon E. Cummins, PhD, Anthony C. Gamst, PhD,
Shiushing Wong, PhD, Tyson Ikeda, MD, Department of Family and Preventive
Medicine, University of California, San Diego

JUSTIFICATION: These data suggest the warning on labeling of varenicline
should be changed.

The smoking cessation field faces a serious challenge: to increase the
quit rate at the population level. This study examined data from two nationally
representative U.S. Current Population Surveys—Tobacco Use Supplements
(CPS-TUS 2003 and 2010-2011) to examine whether adding varenicline to the
growing list of smoking cessation aids increased the population cessation rate.
Survey respondents were adults (18+ years) who were smoking 12 months prior
to the survey (N=34,869 in 2003, N=27,751 in 2010-2011). The main outcome
was the use of cessation pharmacotherapies among smokers who tried to quit
smoking in the previous year. Pharmacotherapies included varenicline, bupropion
and nicotine replacement therapies (such as the patch, gum, spray, inhaler, and
lozenge). Annual cessation rates were calculated for 2003 and 2010-2011 by
determining the percentage of those who successfully quit smoking for at least
3 months among those who were smoking 12 months before the interview.
Varenicline use increased significantly from 0% in 2003 to 10.9% in 2010-2011.
During that same time, use of nicotine patches and nicotine spray and inhaler
decreased significantly. The use of any pharmacotherapy increased only by
2.4 percentage points. Users of varenicline were more likely to have received
physician advice than users of other pharmacotherapies, 75.6% vs. 62.2% (P
<0.01). Those who used varenicline also had a lower relapse in the first three
months of a quit attempt, but the difference dissipated after that. The change in
the annual cessation rate from 2003 to 2010-2011 was negligible, from 4.5% [95%
CI 4.2-4.8] in 2003 to 4.7% [95% CI 4.4-5.0] in 2010-2011. In summary: despite
a dramatic increase in the use of varenicline, there was no meaningful change in
the population cessation rate. The addition of varenicline to the list of approved

FUNDING: No Funding
CORRESPONDING AUTHOR: John Hughes, Univ VT, Burlington, VT 05482,
USA, 802-656-9610, john.hughes@med.uvm.edu

PA14-5

MISUSE OF NICOTINE REPLACEMENT THERAPY PATCHES IN A
SMOKE FREE PRISON: FINDINGS AND POLICY IMPLICATIONS
David Thomas*1, Marita Hefler1, Hana Morrissey2, Martin Boland2, Patrick Ball2,
1
Tobacco Control Research Program, Menzies School of Health Research,
Northern Territory, Australia, 2School of Psychological and Clinical Sciences,
Charles Darwin University, Northern Territory, Australia
In July 2013, Australia’s Northern Territory was the first jurisdiction in the country
to introduce a complete ban on tobacco products in indoor and outdoor areas of
all correctional centres. In accordance with best practice guidelines for cessation
assistance, free nicotine replacement therapy was available for prisoners who
were assessed as tobacco dependent when the policy came into effect, or at the
time they were admitted to prison. Approximately 80% of prisoners are smokers;
given that smoking had previously been embedded in prison culture and daily
life, providing appropriate NRT was considered to be an essential component of
a humane and supportive (rather than punitive) approach to the transition, and an
important risk management strategy to minimise the likelihood of riots and/or other
disturbances. A preliminary evaluation of the policy undertaken from March to July
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JUSTIFICATION: Findings from this work will facilitate the implementation of
tobacco interventions in Head Start sites, to increase engagement among smokers
from disadvantaged communities

2014 found widespread misuse of NRT patches. The most common method for
misuse was shredding patches and rolling the strips with tea leaves, or soaking
patches with water and tea leaves then using tea leaves in place of tobacco. We
investigated the methods of misuse to evaluate if nicotine was effectively liberated
and provide a comparison with normal tobacco combustion. We found that nicotine
was liberated when shredded patches were included in a makeshift cigarette.
Soaking or boiling patches in water was ineffective; however if boiled with coffee,
the nicotine was liberated and absorbed by tea leaves. Both nicotine and caffeine
were then available in inhalable form. These findings suggest that programs or
interventions which provide subsidised or free NRT patches to populations who
have no/restricted access to tobacco and other nicotine products should include
appropriate strategies to minimise the potential for misuse.

FUNDING: American Legacy Foundation
CORRESPONDING AUTHOR: Vaughan Rees, PhD, Harvard School of Public
Health, Center for Global Tobacco Control, 677 Huntington Ave., Kresge Building,
6th Floor, Boston, MA 02115, USA, 617-432-6345, vrees@hsph.harvard.edu

PA15-2

JUSTIFICATION: This research will inform guidelines and policies for providing
free or subsidised nicotine replacement therapy for people who are incarcerated
in smoke-free prisons and other detention centres, and some community settings.

SMOKE-FREE SCHOOL POLICY AND EXPOSURE TO TOBACCO
SMOKE POLLUTION: A QUASI-EXPERIMENTAL ANALYSIS

FUNDING: This research was jointly funded by the School of Psychological
and Clinical Sciences, Charles Darwin University and Menzies School of Health
Research.

Sunday Azagba*1, Ryan David Kennedy2, Neil Bruce Baskerville1, Propel Centre
for Population Health Impact, University of Waterloo School of Public Health
and Health Systems, 2Propel Centre for Population Health Impact, University of
Waterloo, Johns Hopkins Bloomberg School of Public Health, Institute for Global
Tobacco Control, Department of Health, Behavior & Society

CORRESPONDING AUTHOR: David Thomas, MBBS, DTM&H, MMedSc,
FAFPHM, PhD, Director, Tobacco Control Research Program, Menzies School
of Health Research, Wellbeing & Preventable Chronic Disease, John Mathews
Building (Bldg 58), PO Box 41096 Casuarina, Darwin, WI NT 0810, Australia,
+61-8922-7610, david.thomas@menzies.edu.au

Background: Tobacco control prevention efforts are important to protect people
from exposure to dangerous tobacco smoke, support cessation and reduce
tobacco-use initiation. While smoke-free laws have been a widespread tobacco
control strategy, little work has been done to understand or evaluate the impact
of smoke-free school ground policies. The objective of the current study is to
evaluate the impact of provincial smoke-free school ground policies on youthreported exposure to tobacco smoke on school property.

PODIUM PRESENTATION 1: SECONDHAND SMOKE

Methods:This study used a nationally representative sample of 16,693 youth
aged 15-18 from the 2005-2012 Canada Tobacco Use Monitoring Survey. A quasiexperimental design was used to evaluate the impact of smoke-free school ground
policies on exposure to tobacco smoke.

PA15-1

FACTORS ASSOCIATED WITH ADOPTION OF HOME SMOKING
BANS AMONG PARENTS FROM HEAD START PROGRAMS

Results: Approximately half (49%) of respondents reported TSP exposure on
a school property in the past month. Smoke-free school policy had a statistically
significant effect on TSP exposure. In particular, the adoption of smoke-free
school reduced the probability of TSP exposure by about 8 percentage points.
Respondents who were smokers were more likely to be report being exposed to
TSP than non-smokers. Likewise, those living in urban areas had higher probability
of being exposed to TSP than those living in rural parts of Canada.

Jodi Anthony, MPH, Vaughan W. Rees, PhD*, Robyn R. Keske, MSW, MPH, Alan
C. Geller, RN, MPH, Department of Social & Behavioral Sciences, and Center for
Global Tobacco Control, Harvard School of Public Health
Background: Despite decades of tobacco control efforts, low-income
communities continue to share a disproportionate burden of high smoking
prevalence and poorer health outcomes, including SHS exposure among children.
National programs such as Head Start offer a setting through which tobacco
interventions can be delivered. Survey data from Head Start Boston families were
examined to understand factors associated with adoption of a home smoking ban.

Conclusions: Reported exposure to tobacco smoke did decrease after the
introduction of smoke-free ground policies; however, almost half of high-school
aged youth report exposure in the last month. Across Canada, provincial health
authorities as well as school administers may need to assess the implementation
of these smoke-free policies and improve enforcement strategies to further reduce
exposure to dangerous TSP.

Methods: A cross-sectional design was used to assess home smoking ban,
smoking status, cigarettes smoked in the home, and barriers and benefits to
attaining a smoke-free home among N=154 caregivers who either were current
smokers or who reported friends/family smoking inside or near their home. We
dichotomized home smoking rules as: complete ban (n=73) vs. partial or no ban
(n=81).

JUSTIFICATION: Health authorities as well as school administers may need to
assess the implementation of smoke-free school policies and improve enforcement
strategies.
FUNDING: SA & NBB–financial support to work on this manuscript was provided
from a Major Program grant from the Canadian Cancer Society Research Initiative
(CCSRI grant #701019). RDK–financial support to work on this manuscript was
provided from the Propel Centre for Population Health Impact at the University of
Waterloo. The study sponsors did not play any role in the study design, collection,
analysis or interpretation of the data, or contribute in any way to the writing of the
report or the decision to submit this publication.

Results: Home smoking ban status did not vary by gender (Female: 86%),
age (Mean: 32 yrs), number of children at home (2.2), race/ethnicity (Black: 40%,
Hispanic: 23%, White: 18%, Asian: 11%, mixed race/other: 8%), education level
(High school or less: 62%), or smoking status (current smokers: 87%). Those
with a full ban had longer quit attempts (p=0.02), smoked fewer cigarettes around
the home (p=0.003), had more knowledge on SHS, and did not smoke in the car
(p=0.012). Those with a partial/no ban were more concerned about SHS and child
health (p=0.014), and had less confidence in preventing children’s exposure to
SHS (p<0.001). Logistic regression used to predict complete ban status found that
24% of the model variance was explained by: confidence in quitting (OR: 0.82; 95%
CI: 0.67,1.02), concern about SHS and child health (OR: 0.44; 95% CI:0.26,0.74),
e-cigarette use (OR: 3.3; 95% CI:0.92,11.63), and number of cigarettes smoked in
or near the home (OR: 0.96; 95% CI:0.93,0.99).

CORRESPONDING AUTHOR: Sunday Azagba, Propel Centre for Population
Health Impact, University of Waterloo, 200 University Avenue West, Waterloo,
ON N2L 3G1, Canada, 519-888-4567, sazagba@uwaterloo.ca

Conclusions: Less than half of parents from low income communities reported
a complete home smoking ban. Observed correlates–including confidence in
quitting, concerns about children’s health, smoking outside the home–provide
useful opportunities to engage parents on adopting a home smoking ban, via
interventions delivered through Head Start.
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Shauna P. Acquavita, PhD¹*, Jiaqi Zhang, MS², Xan Boone, MSW¹, Christopher
Swoboda, PhD², Kimberly Yolton, PhD³, ¹University of Cincinnati, School of Social
Work, College of Allied Health, ²University of Cincinnati, College of Education,
Criminal Justice and Human Services, ³Cincinnati Children’s Hospital Medical
Center, Department of Pediatrics

Smita Das*, MD, PhD, MPH1, Donald A. Barr, MD2, Neal L. Benowitz, MD3, Peyton
Jacob III, PhD3, Judith J. Prochaska, PhD, MPH4, 1Psychiatry and Behavioral
Sciences, Stanford University School of Medicine, 2Department of Pediatrics,
Stanford University School of Medicine, 3Division of Clinical Pharmacology,
Departments of Medicine and Psychiatry, University of California, San Francisco,
4
Stanford Prevention Research Center, Stanford University School of Medicine

EXPLORING CHILD WELFARE WORKERS’ RECEPTIVENESS TO
ADDRESSING ETS AND TOBACCO USE IN THEIR CLIENTS

SMOKE EXPOSURE AND ATTITUDES REGARDING SMOKE
EXPOSURE IN SUPPORTIVE HOUSING

In-home service providers, such as child welfare workers, nurses, social
workers, hospice workers, care managers and other health care professionals,
face many occupational safety concerns on each occasion that they enter a client’s
residence. Exposure to environmental tobacco smoke (ETS) is becoming one of
the more prominent occupational safety concerns among the risks that in-home
workers may encounter. This cross-sectional study administered questions to
child welfare workers (N= 87) employed in a mid-western child welfare agency
to assess knowledge, attitudes, and receptiveness to provide cessation services
(Delucchi, Tajima & Guydish, 2009) and the knowledge of the hazards of smoking
and ETS. Eighty-five percent of participants did not feel they had the required
skills to help their clients quit smoking. Fifty three percent of participants knew
resources available in the community to help clients quit smoking. Participants
reported approximately ½ of the children and ½ of the families on their caseloads
live with someone who smokes. Further, 93% reported their clients are not
concerned about smoking and 89% reported that those clients who do smoke do
not want to quit smoking. Seventy two percent of participants reported that if they
counseled all of their clients who smoke, only 0 to 10% would try to quit smoking
for more than six months. Seventeen percent of respondents were “very confident”
in their ability to treat nicotine dependence if they were given training. The majority
of participants (79%) agreed that the hazards of second-hand smoke have been
clearly demonstrated. However, if clients smoke around the child welfare worker,
71% of the workers never or occasionally asked the client not to smoke around
them. If clients smoke in their house, only 23% of the respondents attempted to
have a meeting with clients elsewhere. The majority of participants did not address
smoking with their clients and did not make efforts to reduce their exposure to
ETS. Determining effective methods to reduce ETS exposure among child welfare
workers is critical to the health and well-being of this group of professionals.

Background: Smoking prevalence among the unhoused is 68-80% with serious
health consequences. Housing-first communities do not require abstinence from
drugs/alcohol for lodging, including cigarettes. Little is known about second- and
thirdhand smoke (SHS/THS) exposure and attitudes toward smoking in these
communities.
Methods: In a Bay Area housing first community with 88 apartments and
a drop-in service for day clients, we surveyed residents, day clients, and staff;
measured urinary cotinine and NNAL levels in nonsmoking adult and child
residents and staff; and collected air and dust samples from private and common
areas (assays in process, will be available for presentation).
Results: Surveyed residents were 20 nonsmoking adults (10 parents, age M=44
sd=16 years) and 10 children (age M=10 sd=4, range 5-17 years) living at the
facility for 4 sd=3 years. Most adults did not allow smoking in their home (16/20)
and stated homes were free of smoke (15/20). All adults were aware of what SHS
was and 15/20 (75%) believed there was no safe level of exposure; 14/20 (70%)
favored a law to prohibit smoking in supportive housing, one opposed and 5 had
no opinion. All staff were aware of SHS harms; 5/8 (63%) favored a residential
smoking ban, 1 opposed and 2 had no opinion. Nearly all (97%) nonsmoking
adult/child residents and staff had detectable urine cotinine (>.05 ng/ml) indicating
recent SHS exposure: values averaged 1.79 sd=3.24 ng/ml (adults), 2.3 sd=4.8
ng/ml (children) and 0.93 sd=1.26 (staff). NNAL (an known carcinogen) was
detected (>.25 pg/mL) in 86% of samples. Among 50 surveyed day clients, 80% of
whom smoked (70% male, age M=51 sd=9 years), 12% had never heard of SHS,
39% felt there are safe levels of SHS exposure; 21% opposed a smokefree policy
in supportive housing, 23% had no opinion, and 56% supported such a policy.

JUSTIFICIATION: Child Welfare workers could be trained to address smoking
cessation and ETS in their families and children that they serve and in turn reduce
their occupational ETS exposure.

Discussion: Nonsmoking residents and staff in a housing first community had
high levels of SHS exposure and favored smokefree policies. While most day
clients smoked, a majority expressed support for a smoking ban. Best practices
to reduce SHS/THS exposure and treat tobacco dependence in multiply addicted
residents and visitors are needed.

FUNDING: National Institute for Occupational Safety and Health Pilot Research
Project Training Program of the University of Cincinnati Education and Research
Center Grant #T42/OH008432-08 and the School of Social Work, College of Allied
Health, University of Cincinnati.

JUSTIFICATION: Results inform smoking policies, especially in supportive
housing with the socioeconomically disadvantaged.

CORRESPONDING AUTHOR: Shauna Acquavita, PhD, Assistant Professor,
University of Cincinnati, School of Social Work, 1515 West French Hall, PO Box
210108, Cincinnati, OH 45221-0108, USA 513-556-4619, acquavsa@ucmail.
uc.edu

FUNDING: Miller Foundation Award from Psychiatry and Behavioral Sciences,
Stanford University School of Medicine; California Consortium on Thirdhand
Smoke; TRDRP 20PT-0184; NIH P30 DA012393.
CORRESPONDING AUTHOR: Smita Das, MD, PhD, MPH, Stanford University,
Psychiatry and Behavioral Sciences, 401 Quarry Road, Stanford, CA 94305, USA,
951-334-9136, smidas@stanford.edu

PA15-5

IMPACT OF U.S. SMOKE-FREE LAWS ON RESTAURANT AND BAR
EMPLOYMENT, 1990-2012
Paul R. Shafer, MA*, Public Health Policy Research Program, RTI International
Hospitality and tobacco industry lobbyists have fought indoor smoke-free air laws
in restaurants and bars at state and local levels based on claims that enactment
of such laws would yield significant losses in revenue for these establishments.
Several studies at the state and local levels have provided evidence that
smoke-free air laws have not adversely impacted restaurants and bars; however,
there are currently no estimates of the impact of these laws nationally. This study
estimates the relationship between restaurant and bar employment and percentage
of U.S. population covered by smoke-free air laws using a dynamic instrumental
variables panel model. Employment data were obtained from the Quarterly
Census of Employment and Wages. Restaurant employment was not related to
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percent of population covered by restaurant smoke-free laws. Bar employment
was negatively related to percent of population covered by bar smoke-free laws
(b=-0.00015, p=0.014), indicating a 0.015% decline in bar employment for each
additional 1% of the population covered by a bar smoke-free law. However, the
separate models do not account for possible spillover effects in areas with a law
covering only restaurants or bars. Combined restaurant and bar employment
is positively related to percent of population covered by restaurant smoke-free
laws (b=0.000077, p=0.003) and negatively related to percent covered by bar
smoke-free laws (b=-0.00010, p=0.003). These results predict a 0.2% increase
in restaurant employment and a 0.4% decline in bar employment, if the US were
to go completely smoke-free, based on restaurant (76.5%) and bar smoke-free
law coverage (64.5%) in 2012. Restaurant employment in fourth quarter 2012
(4.7 million) was more than ten times that of bar employment (348 thousand),
indicating that the projected increase in restaurant employment would more than
offset the projected decrease in bar employment. Based on these findings, there
is no evidence to suggest that smoke-free air laws have had a meaningful adverse
impact on overall restaurant and bar employment in the United States or that one
would materialize if the U.S. were to go smoke-free nationally.

JUSTIFICATION: These findings underscore the importance of early interventions
to prevent and reduce smoking among all race-ethnicities and age groups, particularly NH white adolescents and young adults and NH black adults.

JUSTIFICATION: This research provides policymakers with further evidence
that smoke-free air laws do not have a meaningful effect on restaurant or bar
employment, allowing them to protect employees and patrons from the dangers of
secondhand smoke without sacrificing jobs.

Lion Shahab, PhD*1, Maciej Goniewicz2, Udeni Alwis3, Yang Xia3, June Feng3,
Ben Blount3, 1Department of Epidemiology and Public Health, University College
London, UK, 2Department of Health Behavior, Division of Cancer Prevention
and Population Sciences, Roswell Park Cancer Institute, 3Tobacco and Volatiles
Branch, Centers for Disease Control and Prevention

FUNDING: No funding
CORRESPONDING AUTHOR: Saida Sharapova, MD, MPH, ORISE Research
Participant, CDC, Office on Smoking and Health, 4770 Buford Hwy, MS F-79,
Atlanta, GA 30341, USA, 770-488-0950, vpz7@cdc.gov

PA16-2

EXPOSURE TO SELECTED TOXICANTS AND CARCINOGENS
AS A FUNCTION OF SMOKING STATUS AND LONG-TERM USE
OF NICOTINE REPLACEMENT THERAPY OR ELECTRONIC
CIGARETTES

FUNDING: No funding to declare for this study.

Background: Comparatively little is known about the impact of long-term nicotine
use for harm reduction, especially among electronic cigarette (e-cig) users. The
present study compared exposure to nicotine and selected toxicants among five
groups: 1) tobacco-only smokers; 2) e-cig-only users; 3) NRT-only users and dual
users who smoked and used either 4) nicotine replacement therapy or 5) e-cigs.

CORRESPONDING AUTHOR: Paul Shafer, MA, Research Economist, RTI
International, Public Health Policy Research Program, 3040 East Cornwallis Road,
Research Triangle Park, NC 27701, USA, 919-316-3550, pshafer@rti.org

Methods: Participants in the UK (N=180) were purposively selected from
smokers and of long-term (≥6 months) users of either e-cigs or NRT who had
stopped smoking or continued to smoke. Participants completed a questionnaire
assessing socio-demographic and smoking characteristics, and provided urine
samples for analysis of harmful volatile organic compounds (VOCs), carcinogenic
tobacco-specific nitrosamines (TSNAs) and nicotine and its metabolites.

PODIUM PRESENTATION 1: BIOMARKERS
OF EXPOSURE AND TOBACCO USE

PA16-1

COTININE CONFIRMED DIFFERENCES IN CIGARETTE SMOKING
BETWEEN NON-HISPANIC WHITES AND NON-HISPANIC BLACKS
BY GENDER AND AGE GROUP, UNITED STATES, 2001-2010

Results: Dual users smoked 2.5 (SEM=1.6) fewer cigarettes a day than
smokers. After controlling for relevant confounders, all groups had comparable
levels of total nicotine metabolites. However, ex-smokers using NRT or e-cigs
had significantly lower exposure to VOCs (acrylamide, acrylonitrile, acrolein and
butadiene; all p<0.05) and TSNAs (NAB, NAT and NNAL; all p<0.05) than smokers
using neither NRT nor e-cigs, or dual users using either product. E-cig-only users
also had lower exposure than smokers to dimethylformamide, crotonaldehyde
and lower exposure than dual users to dimethylformamide, crotonaldehyde and
propylene oxide. NRT-only users had lower exposure than dual e-cig users to
dimethylformamide and crotonaldehyde. Dual e-cig users had higher benzene
levels than all other groups except dual NRT-users.

Saida Sharapova, MD, MPH*1, Ralph S. Caraballo, PhD1, Katherine J. Asman,
MSPH2, 1Office on Smoking and Health, Centers for Disease Control and
Prevention, 2Statistics and Epidemiology Unit, RTI International
Objective: When compared to non-Hispanic (NH) whites, NH blacks have lower
prevalence of cigarette smoking among youth, but higher among adults. Using
self-reported and biomarker data, we examined whether disparities in smoking
prevalence between NH blacks and NH whites persisted after accounting for
non-disclosure.

Conclusions: Whilst maintaining constant nicotine intake, long-term use
of both NRT and e-cigarettes among ex-smokers is associated with reduced
exposure to measured carcinogens and toxicants. Despite being associated with
lower cigarette consumption, concurrent long-term use of NRT, and e-cigarettes
in particular, whilst continuing to smoke does not appear to result in reduced
exposure to known carcinogens and toxicants.

Methods: We used NHANES 2001-2010 data to assess cotinine-confirmed
cigarette smoking status (self-reported smoking on at least 1 day in the past month
and serum cotinine (ng/mL) above the following established thresholds: 12-19
year old NH white males (8.78) and females (2.95), NH black males (6.01) and
females (2.81); ≥20 years: NH white males (6.79) and females (4.73), NH black
males (13.3) and females (5.92). Weighted prevalence estimates were calculated
for NH blacks and NH whites by gender and three age groups (12-17, 18-25, and
26+ years). Subgroup differences were tested at 5% significance level.

FUNDING: We are grateful to Cancer Research UK for funding the study (C27061/
A16929). We also would like the CDC for help with the analysis.
CORRESPONDING AUTHOR: Lion Shahab, University College London,
Epidemiology and Public Health, Gower Street, London, WC1E 6BT, United
Kingdom, +442076791805, lion.shahab@ucl.ac.uk

Results: Smoking prevalence among 12-17 years old NH white boys (18.0%)
and NH black boys (14.6%) was statistically similar [p=.057]; among girls, NH
white girls had a higher smoking prevalence (20.7%) than NH black girls (10.2%),
[p<.0001]. In the 18-25 years age group, smoking prevalence in NH black men
(47.4%) and NH white men (53.8%) were statistically similar [p=.10], and again,
NH white young adult women had higher smoking prevalence (39.3%) than NH
black women (32.1%) [p=.0253]. In adults 26 years or older, NH black men had
higher smoking prevalence (43.6%) than NH white men (33.8%) [p<0.0001], and
NH black women had higher smoking prevalence (30.2%) than NH white women
(22.1%), [p<0.0001].
Conclusion: The higher smoking prevalence among NH white compared to NH
black adolescents and young adults and higher prevalence in NH black adults
compared to NH white adults is not the result of non-disclosure.
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of traditional tobacco, such as the sacred pipe (P=0.04) and chewable tobacco
(P>0.05). Approximately 60% of nonsmokers who smoked hand-rolled cigarettes
had COT>15. However, over 15% of nonsmokers not using any form of traditional
tobacco also had COT levels higher than 15 ng/ml, indicating that these subjects
may have had high levels of passive smoke exposure. In addition, this suggests
that some forms of traditional tobacco may contribute to greater COT levels among
current and nonsmokers, which may increase risk of tobacco-related cancer.
Together, while the overall levels of COT were relatively low compared to other
populations, smoking prevalence and passive smoke exposure was high. As both
smoking and secondhand smoke inhalation are causally linked to lung cancer
and cardiovascular disease, these data suggest this is a population at risk due to
high prevalence of exposure and additional risk factors, which are currently being
explored.

2-AMINONAPHTHALENE EXPOSURE IN SMOKERS AND
NONSMOKERS IN THE UNITED STATES POPULATION: NHANES
2005-2006
Tiffany H. Seyler*, Elizabeth A. Cowan, Jenny G. Kim, Rey de Castro, Benjamin
C. Blount, Lanqing Wang, Tobacco and Volatiles Branch, National Center for
Environmental Health, Centers for Disease Control and Prevention
Cigarette smoking is a significant risk factor for cancer and cardiovascular
disease. Additionally, exposure of nonsmokers to secondhand tobacco smoke has
been linked to increased risk of cancer and respiratory illnesses. The aromatic
amine 2-aminonaphthalene (2-AMN) is a human bladder carcinogen that is found
in tobacco smoke; urinary 2-AMN is an effective biomarker of 2-AMN exposure. We
measured 2-AMN in urine from 1,988 participants (≥12 years-old) in the Centers
for Disease Control and Prevention’s National Health and Nutrition Examination
Survey 2005–2006. The measurements of 1,276 participants (who had both serum
cotinine and cigarette per day data for regression analysis) were used in univariate
analysis and regression models to determine 2-AMN exposure by demographic
groups and by tobacco smoking status. In univariate analysis, urinary 2-AMN was
significantly higher in smokers (serum cotinine >10 ng/mL) than in nonsmokers
(serum cotinine ≤10 ng/mL): geometric mean (GSE) 4.53 (0.36) vs. 1.09 (0.04)
ng/g creatinine (p-value <0.0001). We ran linear regression models stratified
by smoking status and containing predictors for sex, age, race/ethnicity, urinary
creatinine, and either serum cotinine (non-smokers) or self-reported cigarettesper-day (CPD) smoked in the five days preceding the NHANES physical
examination (smokers). In the non-smoker regression model, non-Hispanic blacks
and Mexican-American had significantly higher urinary 2-AMN than non-Hispanic
whites. In the smoker regression model, urinary 2-AMN was significantly higher
among participants smoking more cigarettes (11–20 CPD (1 pack), 21–30 CPD
(1.5 packs), and more than 30 CPD (>1.5 packs)) as compared to those smoking
fewer cigarettes (1–10 CPD (0.5 pack)). 2-AMN is also a good biomarker for
cigarette users, with the concentration of 2-AMN significantly higher in cigarette
users than in non-users or smokeless tobacco product users.

JUSTIFICATION: The findings from this study contribute to public health knowledge
among the Northern Plains American Indian communities, and may potentially
influence public health regulations to reduce the high smoking levels and exposure
to second hand smoke, decreasing the overall risk of these communities for
tobacco-related illness.
FUNDING: We acknowledge the support of an Endowed Chair in Addictions (RFT),
NIH PGRN grants CA148110 and DA020830, CAMH, the Canada Foundation for
Innovation (#20289 and #16014), the CAMH Foundation and the Ontario Ministry
of Research and Innovation. This research was performed under the auspices
of the Collaborative to Improve Native Cancer Outcomes, a P50 program
project sponsored by the National Cancer Institute (grant no. P50CA148110; PIs
Buchwald and Henderson). The Collaborative to Improve Native Cancer Outcomes
includes: Buchwald D, Flum DR, Garroutte EM, Gonzales AA, Henderson JA, Nez
Henderson P, Patrick DL, Tu SP, Winer RL. Dr. Tyndale has acted as a consultant
to several pharmaceutical companies, primarily concerning smoking cessation
medications.
CORRESPONDING AUTHOR: Julie-Anne Tanner, PhD Student, University of
Toronto, Pharmacology and Toxicology, 1 King’s College Circle, Toronto, ON M5S
1A1, Canada, 416-254-6446, julieanne.tanner@mail.utoronto.ca

JUSTIFICATION: These results are the first characterization of urinary 2-AMN in
a representative sampling of the U.S. population, and they may be used as a
baseline for future evaluation of trends in 2-AMN exposure from tobacco smoke
in the US population.

PA16-5

USING NASAL GENE EXPRESSION TO CAPTURE THE
PHYSIOLOGIC RESPONSE TO SECONDHAND SMOKE IN
CHILDREN AND ADULTS

FUNDING: No Funding
CORRESPONDING AUTHOR: Tiffany Seyler, PhD, MPH, Team Lead, CDC,
NCEH/DLS, 4770 Buford Highway, MS. F-47, Atlanta, GA 30341, USA, 770-4884527, tvh2@cdc.gov

Teresa Wang*1, Daniel R. Brooks2, Yves-Martine Dumas1, Katrina Steiling1, Luis
Acosta3, D’Ann Williams4, Masha Pitiranggon5, Rachel Miller6, Frederica Perera3,
Gang Liu1, Xiaohui Xiao1, Yuriy Alekseyev1, Greg Diette7, Charles Rodes8, Pat
Breysse4, Steven Chillrud5, Marc Lenburg1, Avrum Spira1, 1Boston University
School of Medicine, Section of Computational Biomedicine, 2Boston University
School of Public Health, Department of Epidemiology, 3Columbia University
Mailman School of Public Health, Department of Environmental Health Sciences,
4
Johns Hopkins University Bloomberg School of Public Health, Department of
Environmental Health Sciences, 5Lamont-Doherty Earth Observatory of Columbia
University, 6Columbia University Medical Center, Division of Pediatric Allergy,
Immunology and Rheumatology, 7Johns Hopkins University Pulmonary and
Critical Care Medicine, 8RTI International

PA16-4

SMOKING BIOMARKERS AMONG AN AMERICAN INDIAN
POPULATION WITH HIGH RISK FOR TOBACCO-RELATED
CANCER
Julie-Anne Tanner, BSc*1, Jeffrey A. Henderson, MD, MPH2, Rachel F. Tyndale,
MSc, PhD1, 1Campbell Family Mental Health Research Institute, Centre for
Addiction and Mental Health, Departments of Pharmacology and Toxicology and
Psychiatry, University of Toronto, 2Black Hills Center for American Indian Health

Background: Airway epithelial gene expression is altered in active smokers and
can serve as a biologic indicator of tobacco smoke exposure. Here we sought to
examine whether nasal gene-expression profiling might be used to monitor the
host response to secondhand smoke (SHS) inhalation.

Cotinine (COT) is a commonly used biomarker of nicotine and tobacco exposure.
Tobacco exposure among smokers, and nonsmokers, is of interest in a population
of Northern Plains American Indians (AIs) due to their high smoking prevalence
and lung cancer incidence rate relative to other ethnic groups and other AI tribes.
Plasma COT levels were assessed (n=405) using liquid chromatography tandem
mass spectrometry. Self-report data was collected on commercial cigarette use
and traditional tobacco use, and for analyses subjects were grouped based on this.
Current smokers (n=132) had mean COT levels of 80.9 ng/ml (95% CI, 66.6-95.1)
while nonsmokers (n=273, past and never smokers) had COT levels of 21.0 ng/
ml (95% CI, 13.4-28.6, P<0.0001); this is above the standard cutoff point used for
passive smoke exposure of 15 ng/ml. The proportion of current and nonsmokers
who had COT>15 ng/ml was approximately 74 and 17%, respectively. COT
levels were marginally higher among current smokers, and among nonsmokers,
who used traditional tobacco compared to those who did not. Mean COT levels
among nonsmokers who smoked hand-rolled cigarettes (a traditional form of
tobacco) were higher than COT levels among nonsmokers who used other forms

Methods: At Boston University, nasal epithelial brushings were collected from
healthy non-exposed, passively exposed, and actively exposed adults (n=52)
whose smoking statuses were obtained through self-report and confirmed via
serum cotinine. A similar protocol was implemented at Columbia University
and Johns Hopkins University, where enrolled subjects included children with
and without household SHS-exposure (n=104). In addition to saliva cotinine
levels, objective levels of exposure (e.g. UVPM, PM2.5) were measured using
residential and personal monitoring devices. RNA was isolated and processed
for hybridization onto Affymetrix microarrays. Linear modeling was employed for
differential expression analysis and the functional annotation of genes with SHSassociated expression profiles was conducted using Enrichr. The comparison of
profiles across independent cohorts as well as previously published smokingrelated profiles was performed using Gene Set Enrichment Analysis (GSEA).
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FUNDING: This work was supported by the National Institute on Drug Abuse at the
National Institutes of Health (DA013555).

Results: We have identified 325 and 275 genes as differentially expressed with
SHS exposure in adults and children, respectively (p<0.01). These independently
derived signatures are significantly concordant with each other, as well as with
previously published profiles of active smoking (GSEA FDR<0.05). Genes whose
expression is higher in children exposed to SHS are enriched for pro-apoptotic
genes, and genes involved in alkaloid biosynthesis or limonene and pinene
degradation.

CORRESPONDING AUTHOR: Jonathan Macy, Indiana University, Applied Health
Science, 1025 E 7th St., Bloomington, IN 47405, USA, 812-856-0704, jtmacy@
indiana.edu

Conclusion: Our results suggest that like mainstream tobacco smoke, the
inhalation of SHS induces changes throughout the airway that can be assessed
via nasal gene-expression profiling. We intend to connect this novel exposure
assessment approach with population-based studies to identify factors that
contribute to variation in the biologic response to to SHS, and to monitor the
physiologic benefits of exposure minimization efforts.

PA17-2

RACIAL AND ETHNIC DIFFERENCES IN SMOKING-RELATED
BELIEFS AND SMOKING SUSCEPTIBILITY AMONG US YOUTH
NONSMOKERS

JUSTIFICIATION: As nasal gene-expression profiling can capture the physiologic
response to inhaled exposures including low levels of secondhand smoke, this
non-invasive tool may have substantial utility in population-based studies for
assessing the biologic consequences of interventions that seek to modify exposure
to inhaled pollutants.

Sherine El-Toukhy, PhD*, Kelvin Choi, PhD, MPH, National Institute on Minority
Health and Health Disparities Division of Intramural Research
Background: Smoking prevalence among youth varies by race/ethnicity. Little
is known about whether smoking-related beliefs, which are known predictors of
youth smoking, vary by race/ethnicity, and if so, what may explain the variation.

FUNDING: NIH/NIEHS: 3U01ES016035-04S1, 1R01ES020425-01
CORRESPONDING AUTHOR: Teresa Wang, MS, PhD Candidate, Boston
University School of Medicine, Computational Biomedicine, 72 East Concord St.,
Boston, MA 02118, USA, 734-716-6253, wateresa@bu.edu

Methods: We examined smoking susceptibility and smoking-related beliefs
among a nationally representative sample of nonsmoking middle and high school
students (N = 21,931) and its variation by race/ethnicity using weighted regression
models.
Results: Hispanic youth were more susceptible to smoking compared to
White youth (adjusted odds ratio [AOR] 1.56, p< 0.05) after adjusting for age,
gender, and living with tobacco user. No differences in smoking susceptibility were
detected between White youth and other races/ethnicities. Compared to White
youth, Hispanic youth were less likely to deny that smoking makes someone
looks cool (AOR 0.84); to deny that smokers have more friends (AOR 0.70);
and to strongly agree that all tobacco products are dangerous (AOR 0.86) (ps<
0.05). These beliefs were associated with smoking susceptibility (ps< 0.05).
Hispanics were less likely to see tobacco advertising and promotions on internet,
in magazines and newspapers, and at point-of –sale, and more likely to receive
parental guidance against tobacco use (ps< 0.05). They were more likely to receive
promotional materials from tobacco companies and had higher perceived norms
of smoking prevalence among grade-level students (ps< 0.05). Differences in
smoking susceptibility and smoking-related beliefs remained significant between
Hispanic and White youth (ps< 0.05) after adjusting for these factors, implying
that they only explained part of racial/ethnic disparities. This suggests other
unmeasured variables may explain Hispanic’s positive smoking-related beliefs
and high smoking susceptibility.

PODIUM PRESENTATION 1: TRENDS
IN SMOKING BEHAVIOR

PA17-1

HARDCORE SMOKING IN A MIDWESTERN U.S. COMMUNITY
SAMPLE, 1993 TO 2011
Jonathan T. Macy*1, Laurie Chassin2, Clark C. Presson2, 1Indiana University,
2
Arizona State University
Introduction: One explanation for the recent lack of progress in reducing
U.S. adult smoking rates is that the smoking population has become hardened
so that individuals who continue to smoke despite increasing pressures to quit
are resistant to quitting or less able to stop smoking. Previous studies testing
the hardening hypothesis were cross-sectional and used different definitions of
hardcore smoking. The current study analyzed longitudinal trends in hardcore
smoking from 1993 to 2011 and tested socio-demographic predictors of hardcore
smoking.

Conclusions: Smoking-related beliefs vary by race among US youth
nonsmokers. Addressing these beliefs in minority populations may reduce
tobacco-use disparities. Future studies should explore factors that drive differences
in smoking-related beliefs.

Methods: Participants were adults who reported smoking at four waves of data
collection from 1993 to 2011. Six definitions of hardcore smoking were created:
smoking more than 15 cigarettes per day (definition 1), no quit attempt in the past
year (definition 2), no plan to quit within the next year (definition 3), smoke within
the first 30 minutes of waking up (definition 4), a combination of definitions 3 and 4
(definition 5), and a combination of definitions 1, 2, and 3 (definition 6). Generalized
linear mixed models were used to test age, sex, educational attainment, and
survey wave as predictors of the six hardcore smoking variables.

JUSTIFICATION: This will inform public health research and policies to address
smoking-related beliefs in minority populations, which may reduce tobacco-use
disparities.
FUNDING: This research was supported by the Division of Intramural Research of
the NIH, National Institute on Minority Health and Health Disparities.
CORRESPONDING AUTHOR: Sherine El-Toukhy, NIMHD, Division of Intramural
Research, NIMHD/NIH, Bethesda, MD 20892, USA, 301-594-4743, sherine.
el-toukhy@nih.gov

Results: After controlling for socio-demographic factors, the odds of hardcore
smoking decreased over time for definition 3 (p < .001), definition 5 (p < .001), and
definition 6 (p = .002) but increased over time for definition 4 (p = .031). Smokers
with lower educational attainment had greater odds of meeting all definitions of
hardcore smoking (all p-values ≤ .006).
Conclusions: The proportion of hardcore smokers defined by low motivation
to quit decreased over time, but the proportion defined by nicotine dependence
increased over time, suggesting that how hardcore smoking is defined is an
important consideration. Smokers with lower educational attainment are at
increased risk for hardcore smoking.
JUSTIFICATION: Because hardcore smoking is more likely among smokers with
lower educational attainment, further progress in reducing morbidity and mortality
associated with cigarette smoking will require targeted interventions that reduce
smoking among low socioeconomic status groups
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be continued, including price increases, mass media campaigns, and tobacco-free
policies.

IS THE AVERAGE AGE OF QUITTING CHANGING? TRENDS
IN QUITTING AND QUIT ATTEMPTS BY AGE: THE NATIONAL
HEALTH INTERVIEW SURVEY, 1997-2012

FUNDING: There are no funding sources to declare for this work. The findings and
conclusions in this report are those of the authors and do not necessarily represent
the official position of the Centers for Disease Control and Prevention.

Gillian L. Schauer*1,2, Cherie James3, Kat Asman3, Ann M. Malarcher4,1Carter
Consulting, Inc. contractor to: Office on Smoking and Health, Centers for Disease
Control and Prevention, 2Department of Behavioral Sciences & Health Education,
Emory University, 3RTI International, 4Office on Smoking and Health, National
Center for Chronic Disease Prevention and Health Promotion, Centers for Disease
Control and Prevention

CORRESPONDING AUTHOR: Gillian L. Schauer, Carter Consulting, Inc.
contractor to: Office on Smoking and Health, Centers for Disease Control and
Prevention, 4770 Buford Highway, N.E. Mailstop K-79, Atlanta, GA 30341, USA,
206-819-9391, gschauer@cdc.gov

Quitting smoking at any age confers health benefits. However, studies have
suggested that quitting by age 35 leads to mortality rates similar to never smokers.
Accordingly, we aimed to determine how the average and median ages of
quitting have changed over time. We also explored changes over time by age
for two Healthy People 2020 cessation measures–quit attempts and successful
recent quitting. Data came from 113,599 adult cigarette smokers participating
in the 1997-2012 National Health Interview Surveys, annual, cross-sectional,
household interview surveys. We computed the mean and median age of quitting
by two-year period, defining recent successful quitting as being quit between 6-12
months. Trends in quit attempts and successful quitting by age were computed
using orthogonal polynomial logistic regression models to test for linearity and
significance. In the most recent two years of surveillance, people ages 45-64
years comprised the largest proportion of smokers (38.6%) and people ≥65
years comprised the smallest (7.9%). No significant time trends were found in the
average age of quitting (40.0 years in 1997-1998, and 40.7 years in 2011-2012,
p=0.80), or in the median age of quitting (35.9 years in 1997-1998, 36.9 years in
2011-2012, p=0.64). The percentage of smokers making a past year quit attempt
increased significantly over time among those ages 25-34, 35-44, and 45-64
years, and the percentage of smokers quitting successfully each year increased
among those ages 25-34 and 35-44 years. In all years, there was an inverse
relationship between age and quit attempts. Although the average age of quitting
has not changed over time, increases in quit attempts and quitting are occurring
among those in the middle age ranges (25-44 years). More research is needed on
why quit rates among those age 45-64 are not increasing, despite increased quit
attempts. Quitting appears to be increasing among middle-aged adults; population
level interventions that increase quitting, particularly among younger age groups,
should be continued, including price increases, mass media campaigns, and
tobacco-free policies. Quitting smoking at any age confers health benefits.
However, studies have suggested that quitting by age 35 leads to mortality rates
similar to never smokers. Accordingly, we aimed to determine how the average
and median ages of quitting have changed over time. We also explored changes
over time by age for two Healthy People 2020 cessation measures – quit attempts
and successful recent quitting. Data came from 113,599 adult cigarette smokers
participating in the 1997-2012 National Health Interview Surveys, annual, crosssectional, household interview surveys. We computed the mean and median age
of quitting by two-year period, defining recent successful quitting as being quit
between 6-12 months. Trends in quit attempts and successful quitting by age
were computed using orthogonal polynomial logistic regression models to test for
linearity and significance. In the most recent two years of surveillance, people
ages 45-64 years comprised the largest proportion of smokers (38.6%) and
people ≥65 years comprised the smallest (7.9%). No significant time trends were
found in the average age of quitting (40.0 years in 1997-1998, and 40.7 years in
2011-2012, p=0.80), or in the median age of quitting (35.9 years in 1997-1998,
36.9 years in 2011-2012, p=0.64). The percentage of smokers making a past year
quit attempt increased significantly over time among those ages 25-34, 35-44,
and 45-64 years, and the percentage of smokers quitting successfully each year
increased among those ages 25-34 and 35-44 years. In all years, there was an
inverse relationship between age and quit attempts. Although the average age
of quitting has not changed over time, increases in quit attempts and quitting are
occurring among those in the middle age ranges (25-44 years). More research
is needed on why quit rates among those age 45-64 are not increasing, despite
increased quit attempts. Quitting appears to be increasing among middle-aged
adults; population level interventions that increase quitting, particularly among
younger age groups, should be continued, including price increases, mass media
campaigns, and tobacco-free policies.

PA17-4

CIGARETTE SMOKING TRAJECTORIES DURING YOUNG
ADULTHOOD IN A NATIONALLY REPRESENTATIVE SAMPLE
Elizabeth C. Hair, PhD*1, Jessica M. Rath, PhD, MPH, CHES1,2, Valerie Williams,
MA, MS1, Molly P. Green, MPH1, Alexandria A. Smith, MSPH1, Andrea Villanti,
PhD, MPH2,3, Donna M. Vallone, PhD, MPH1,2, 1Department of Research and
Evaluation, Legacy, 2Department of Health, Behavior and Society, Johns Hopkins
Bloomberg School of Public Health, 3Schroeder Institute for Tobacco Research
and Policy Studies, Legacy
Young adulthood represents a time of transition in the life cycle, with higher
rates of experimentation across several risk-related behaviors. While the rates of
cigarette smoking initiation among adolescents have decreased, current evidence
suggests an increase in initiation among young adults. This study examines the
trajectories of cigarette use over time in a nationally representative sample of
young adults, aged 18-24. Six waves of data from the Legacy Young Adult Cohort
Study were used to model cigarette smoking over time (n=2756). The Latent
Class Growth Mixture Modeling (LCGM) function in Mplus was used to create
developmental trajectories for those with at least 3 data points and allowed for a
slope and a quadratic function. The trajectory analyses used an ordinal variable
ranging from 1-6 indicating smoking status (never, non-current, nondaily 1-5 days,
non-daily 6-24 days, daily 25-30 days, daily users 11+ cigarettes per day). We
tested the fit of the 4-, 5-, and 6-class solutions. Our analyses found that a 5-class
solution fit the best (Entropy =.97; Lo Mendell Rubin (LMR) Adjusted LRT test: 4 vs.
5 classes value = 1072.9, p = .0009 and 5 vs. 6 classes value = 665.3, p= .3768;
suggesting that the 5-class solution fits better than the 4- or 6-class solutions). The
5-class solution included: Class 1–stable users (6.7%); Class 2–escalators (3.1%);
Class 3–quitters (3.2%); Class 4–relapsers (2.7%); Class 5–non-smokers (84.3).
The profiles of smoking trajectories differed by socio-demographic characteristics.
Compared to non-smokers, stable users and escalators are more likely to be
white, have a HS degree or less, and reside in lower SES households. Quitters
and relapser are more likely to be Hispanic, have a HS degree or less, and
reside in lower SES households as compared to their non-smoking counterparts.
There were no differences based on age. Understanding the patterns of smoking
trajectories during young adulthood (18-24) is a critical opportunity that can help
optimize interventions to reduce initiation during this developmental period.
JUSTIFICATION: Understanding the patterns of smoking trajectories during young
adulthood (18-24) is a critical opportunity that can help optimize interventions to
reduce initiation during this developmental period.
FUNDING: Funded by Legacy
CORRESPONDING AUTHOR: Elizabeth Hair, PhD, Legacy Foundation, 1724
Massachusetts Ave NW, Washington, DC 20036, USA, 202-454-5760, ehair@
legacyforhealth.org

JUSTIFICATION: While the average age of quitting has not changed since 1997,
quitting appears to be increasing among middle-aged adults; population level interventions that increase quitting, particularly among younger age groups, should
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former smoker; smoked past year, not dependent; smoked past year, dependent),
controlling for other predictors, on child lifetime smoking among all youths and
nicotine dependence among lifetime smokers.

CIGARETTE SMOKING AMONG METROPOLITAN AND RURAL
ADOLESCENTS

Results: Twice as many children ever smoked when parents smoked lifetime;
three times as many did so when parents were dependent on nicotine. Controlling
for other factors, the strongest predictor of child lifetime smoking was parental
smoking, especially when the parent was dependent. Next in importance were
child perceived risk of smoking, white ethnicity, older age, delinquency, depression,
and child reported quality of parenting. The same factors, except depression and
parent-child conflict and lack of support, predicted child nicotine dependence.
For smoking, the association between parent and child did not vary by gender or
race/ethnicity. For dependence, for daughters only, the association with parental
dependence was stronger for mothers than fathers.

Debra H. Bernat, PhD*1, Kelvin Choi, PhD2, 1Department of Behavioral and
Community Health, University of Maryland, 2National Institute on Minority Health
and Health Disparities, National Institutes of Health.
Introduction: Individuals living in rural areas suffer disproportionately from
tobacco use and tobacco-related illness. The purpose of the present is to examine
differences in cigarette smoking behavior, and the social environment that can
affect tobacco use behavior, among metropolitan and rural adolescents to gain
a better understanding of factors that lead to tobacco-related disparities among
rural youth.

Conclusion: Parental effects reported in this study include not only socialization
effects of parents on their children, but unmeasured genetic and community
effects. Rates of smoking among adults have remained fairly stable in the last
decade. Reducing these rates would have a beneficial effect in lowering even
further the rates of smoking among young people, who become the next generation
of smokers.

Methods: Data from the 2012 Florida Youth Tobacco Survey were analyzed.
Participants between 14 and 17 years of age at the time of survey were included in
the present study (unweighted n=39814). Participants were categorized as living
in a metropolitan or rural area using 2003 Rural-Urban Continuum Codes (RUCC).
Geographic differences (metropolitan vs. rural) in cigarette smoking behavior
and the social environment were analyzed using survey procedures in SAS 9.4.
Analyses accounted for the complex sampling procedures utilized, clustering by
county, and demographic differences (age, sex, and race/ethnicity). Data were
weighted to reflect the demographic characteristics of Florida.

JUSTIFICATION: Take parental smoking into account when developing smoking
prevention programs and treatment interventions, and policies targeted toward
reducing smoking in young people.
FUNDING: Supported by grant 6032 from Legacy (Dr. Kandel).

Results: Rural youth between the ages of 14 and 17 were more likely to report
having ever smoked cigarettes, reporting initiating smoking at younger ages (8-14
vs. 15-17), and having smoked 100+ cigarettes in their lifetime compared to youth
from metropolitan areas. In terms of the social environment, rural youth were more
likely to report that adult smoking was acceptable among their friends, they had
been in a room with a smoker 5 or more days (in the past 7 days), that they lived
with a smoker, that they had been offered a cigarette from a parent, and that
cigarette smoking was allowed in their home.

CORRESPONDING AUTHOR: Denise Kandel, PhD, Professor of Sociomedical
Sciences in Psychiatry, Columbia University Medical Center, Psychiatry, 60 Haven
Avenue, Room 413, New York, NY 10032, USA, 646-774-6870, Fax: 212-3051933, dbk2@columbia.edu

PODIUM PRESENTATION 1: TOBACCO CONTROL POLICY

Conclusions: The present study shows important differences in initiation and
progression of tobacco use among metropolitan and rural adolescents, as well as
the social environment that can affect tobacco use behavior. The results of this
study suggest important factors that need to be targeted in interventions to reduce
tobacco-related disparities in rural communities.

PA24-1

ATTITUDES TOWARD RAISING THE MINIMUM PURCHASE AGE
FOR TOBACCO AMONG U.S. ADULTS, 2014

JUSTIFICATION: The results of this study suggest important factors that need
to be targeted in interventions to reduce tobacco-related disparities in rural
communities.

Gabbi Promoff, MA*, Brian A. King, PhD, MPH, Amal Jama, MPH, Kristy Marynak,
MPP, Office on Smoking and Health, National Center for Chronic Disease
Prevention and Health Promotion Centers for Disease Control and Prevention

FUNDING: Dr. Bernat’s effort is supported with a grant from the National Cancer
Institute (R03 CA168411; D. Bernat, Principal Investigator). Dr. Choi’s effort on this
abstract is supported by the Division of Intramural Research, National Institute on
Minority Health and Health Disparities, National Institutes of Health.

Approximately 95% of adult cigarette smokers first experiment with smoking
before age 21, and ages 18 to 21 are a critical period when many smokers
transition from experimental to established use. The minimum age for tobacco
purchase is 18 in most states; however, some localities have recently increased
the minimum age to 21. This study used data from the 2014 Summer Styles
survey, a consumer-based web survey of U.S. adults aged ≥18 (n=4,219).
Respondents were asked, ‘Do you favor or oppose raising the legal minimum
age to purchase all tobacco products from 18 to 21?’; response options included:
‘strongly favor’, ‘somewhat favor’, ‘somewhat oppose’, and ‘strongly oppose’.
Descriptive statistics were calculated overall and by sex, age, race/ethnicity,
education, income, U.S. region, and cigarette smoking status. Logistic regression
was used to determine adjusted odds ratios (OR) and 95% confidence intervals
(CI). The findings indicate that 75.0% of adults favor raising the legal minimum
purchase age to 21, including 50.4% who reported ‘strongly favor’ and 24.6% who
reported ‘somewhat favor’; in contrast 14.0% reported ‘somewhat oppose’, and
11.0% reported ‘strongly oppose.’ By cigarette smoking status, 77.5% of never
smokers ‘strongly’ or ‘somewhat’ favored the idea, compared to 74.6% of former
and 69.9% of current smokers. Following adjustment, the odds of ‘strongly’ or
‘somewhat’ favoring raising the legal minimum purchase age to 21 were higher
among adults aged 25-44 (OR: 1.8, CI: 1.3-2.5), 45-64 (OR: 2.3; CI: 1.7-3.2),
and ≥65 (OR: 3.1; CI: 2.2-4.5) than those aged 18-24; odds were lower among
former (OR: 0.7; CI: 0.6-0.9) and current (OR: 0.7; CI: 0.5-0.8) cigarette smokers
compared to never smokers. Overall, three-quarters of U.S. adults favor raising
the minimum legal purchase age for tobacco products to 21, including 7 in 10
smokers. The Surgeon General suggests that greater restrictions on tobacco sales
are a promising tobacco end-game strategy. Raising the minimum purchase age

CORRESPONDING AUTHOR: Debra Bernat, University of Maryland, School of
Public Health, College Park, MD 20742, USA, 612-600-5630, dbernat@umd.edu

PA17-6

ASSOCIATION BETWEEN PARENTAL AND CHILD SMOKING AND
DEPENDENCE IN THE US POPULATION
Denise B. Kandel, PhD*1,2,3, Mei-Chen Hu, PhD1, Pamela C. Griesler, PhD1,3,
1
Department of Psychiatry, Columbia University, 2Mailman School of Public Health,
Columbia University, 3New York State Psychiatric Institute.
Objective: Of the models developed to account for the etiology of tobacco
use and nicotine dependence, familial influences represent an important class,
especially since risk for onset of tobacco begins and ends in adolescence. Taking
advantage of newly accessible national data, we investigate the association of
different patterns of parental smoking with child smoking and nicotine dependence
in a national sample of parent-child dyads.
Methods: The data are from nine aggregated surveys (2004-2012) from the
National Household Survey on Drug Use and Health and include 35,000 parentchild (12-17 year old) dyads; 10,500 mother-daughter, 10,700 mother-son,
6,600 father-daughter, and 7,200 father-son pairs. Multiple logistic regressions
estimated the unique effect of parental lifetime smoking pattern (never smoked;
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to 21, along with proven tobacco control strategies and community mobilization,
represents a potential complementary strategy for preventing youth and young
adult tobacco use.

BEYOND EXCISE TAXES: A SYSTEMATIC REVIEW OF
LITERATURE ON NON-TAX POLICY APPROACHES TO RAISING
TOBACCO PRICES

JUSTIFICATION: The findings of this study show that there is favorability towards
raising the minimum age of tobacco sales by smokers and non-smokers; and
raising the minimum age of tobacco sales represents a potential complementary
strategy for preventing youth and young adult tobacco use.

Shelley D. Golden*1, Margaret Holt Smith1,2, Ellen C. Feighery3, April Roeseler4,
Todd Rogers5, Kurt M. Ribisl1,2, 1Gillings School of Global Public Health, University
of North Carolina, 2Lineberger Comprehensive Cancer Center, University of North
Carolina, 3International Research, Campaign for Tobacco Free Kids, 4California
Department of Public Health, California Tobacco Control Program, 5 Public Health
Research Division, RTI International

FUNDING: There were no sources of funding, direct or indirect, for the reported
research.
CORRESPONDING AUTHOR: Gabbi Promoff, Associate Director for Policy,
Centers for Disease Control and Prevention, Office on Smoking and Health, 4770
Buford Highway NE, F-79, Atlanta, GA 30341, USA, 770-488-6491, gpromoff@
cdc.gov

Objective: Raising the price of tobacco is considered one of the most effective
ways to control tobacco use. In addition to excise taxes, governments are exploring
other policies to raise tobacco prices, e.g., setting price levels or banning pricerelated marketing strategies. We conducted a systematic review to determine how
non-tax tobacco price policies are described, recommended and evaluated in the
literature.

PA24-2

THE IMPACT OF TOBACCO POLICY ON SMOKING RELAPSE AND
INTERVENTION EFFICACY IN A NATIONAL SAMPLE

Data Sources: We systematically searched six databases and the California
Tobacco Control library for English language papers, indexed on or before
December 18, 2013, that included a tobacco keyword (e.g., cigarette*), policy
keyword (e.g., legislation) and a price keyword (e.g., promotion). Through this
process we identified 3,067 articles. Study Selection: Two coders independently
reviewed all abstracts or full text, and identified 61 articles that explicitly described
a public policy likely to impact the retail price of tobacco products through non-tax
means.

Ross M. Kauffman, PhD*1, Jeffrey S. Wilson, PhD2, Timothy E. Stump, MA2,
Patrick O. Monahan, PhD2, Anna M. McDaniel, PhD3, 1Bluffton University, 2Indiana
University, 3University of Florida
Though millions of Americans attempt to quit smoking each year, >90% relapse
within 12 months. Interventions increase success, but even with the most effective
interventions, more than two-thirds of attempts fail. Even modest reductions in
relapse rates could yield significant public health benefits. This study explored the
role of geographic and contextual factors in relapse after controlling for individual
characteristics. A secondary analysis was carried out on data from the Technology
Enhanced Quitline study, a test of the impact of automated telephone calls as a
supplement to traditional tobacco quitline services. High-intensity and low-intensity
interventions were compared with standard treatment. Data from this nationally
representative sample of 1785 U.S. smokers trying to quit were geocoded and
linked with publically available data. Non-linear mixed-effects models, estimated
with the SAS GLIMMIX procedure, were used to simultaneously examine individual
(demographic and smoking characteristics), neighborhood (unemployment, clean
indoor air laws, and tobacco tax rates), county (crime level, tobacco production
and smoking prevalence), and regional-level factors (tobacco control funding)
while accounting for within-cluster correlations between subjects. Among study
participants, the presence of a comprehensive clean indoor air law (p=0.012)
and higher tobacco tax rates (p=0.003) were found to be significant independent
predictors of 7-day relapse risk at 6 months post-intervention controlling for
treatment and individual level factors. There was a significant interaction between
presence of a comprehensive clean indoor air law and intervention group for 7-day
abstinence at 6 months (p=0.004) and 30-day abstinence at 6 (p=0.007) and
12 months (p=0.031). For all outcome measures, the high-intensity intervention
produced modest to moderate reductions in risk of relapse in areas with
comprehensive smoking policies (ORs between 0.62-0.85), but was associated
with an increased risk of relapse (ORs between 1.80-2.20) in areas without
smoking policies. Contextual factors may influence smoking relapse and impact
the effectiveness of cessation interventions.

Data Extraction: Two coders independently identified: types, locations and
products targeted by policies described; recommendations for implementing
policies, including legal and political issues; and empirical assessments of policy
impacts.
Data Synthesis: The most prevalent non-tax price policies in the literature were
price promotion restrictions and minimum price laws. Independent promotion
bans and minimum price laws were discussed more in the U.S. context, whereas
promotion bans as a component of comprehensive marketing policies received
significant global attention. Few studies empirically assessed the impact of non-tax
price policies, but the literature includes several suggestions for how to strengthen
each policy and prepare for legal challenges or tobacco industry opposition.
JUSTIFICATION: This study provides information to practitioners seeking to
work with policymakers to increase tobacco prices, and identifies gaps in current
research on non-tax price policies.
FUNDING: Research reported in this presentation was supported by grant
number CA154281 from the National Cancer Institute at the National Institutes of
Health as part of the ASPiRE study (Advancing Science and Policy in the Retail
Environment), and by grant number 1P50CA180907-01 from the National Cancer
Institute and FDA Center for Tobacco Products (CTP). The content is solely the
responsibility of the authors and does not necessarily represent the official views
of the NIH or the Food and Drug Administration.
CORRESPONDING AUTHOR: Shelley Golden, PhD, MPH, Clinical Assistant
Professor, UNC-Chapel Hill, Health Behavior, 364 Rosenau Hall, CB #7440,
Chapel Hill, NC 27599-7440, USA, 919-843-1209, sgolden@email.unc.edu

JUSTIFICATION: This study demonstrates that tobacco policy may influence
tobacco relapse risk, and indicates that the passage of comprehensive clean
indoor air laws may increase the efficacy of smoking cessation interventions.
FUNDING: This study was supported by Grant Numbers R03CA171831,
R01CA138936, and R25CA117865 from the National Cancer Institute.

PA24-4

A SIMSMOKE MODEL OF COMPREHENSIVE TOBACCO CONTROL
IN NEW YORK CITY, 2002-2012

CORRESPONDING AUTHOR: Ross Kauffman, PhD, Assistant Professor of
Public Health, Bluffton University, Social Sciences Department, 1 University Drive,
Bluffton, OH 45817, USA, 419-420-5233, Fax: 419-358-3074, kauffmanrm@
bluffton.edu

Michael Johns*, John Jasek, David Levy
Background: In 2002 New York City (NYC) implemented a comprehensive
tobacco control plan consisting of increased cigarette taxes, legislation to make bars
and restaurants smoke-free, recurring hard-hitting anti-tobacco media campaigns,
and large-scale giveaways of smoking cessation aids. Following implementation
of these policies, adult smoking decreased 28%, from 21.5% in 2002 to 15.5%
in 2012. We developed a SimSmoke model to estimate the contribution of these
policies to the decline in smoking seen in NYC over this period.
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Methods: SimSmoke is a dynamic simulation model used extensively at state
and national levels to estimate the impact of tobacco control polices on smoking
and deaths averted. The NYC model begins in 1999 and tracks the smoking
prevalence until 2012. Programmed policy levels impact the smoking rate by
affecting the number of people who initiate, quit and relapse over time. The model
was calibrated and validated against sex and age stratified prevalence estimates
from the Behavioral Risk Factor Surveillance Survey (1999-2010) and the NYC
Community Health Survey (CHS; 2002-2012). The base model was then compared
to a counterfactual condition created by removing the NYC-specific policy inputs
from the model in order to estimate policy effects.

JUSTIFICATION: The research agenda presented will assist in improving the
design and implementation of smoke-free laws in low- and middle-income
countries, increasing the effectiveness and public health benefit of such policies.
FUNDING:Supported by a grant from the Institute for Global Tobacco Control at
the Johns Hopkins Bloomberg School of Public Health funded by the Bloomberg
Initiative to Reduce Tobacco Use.
CORRESPONDING AUTHOR: M. Justin Byron, PhD, Postdoctoral Fellow, UNC
Gillings School of Global Public Health, Health Behavior, Rosenau Hall 319D, CB
#7400, Chapel Hill, NC 27599, USA, 919-966-8650, jbyron@unc.edu

Results: The model estimated that smoking declined 29% between 2002 and
2012, which closely matches estimates from the CHS. This decline in adult smoking
was 24% greater than what would have been expected without comprehensive
tobacco control; about 6,000 premature deaths were prevented as a result. Taxes
made the greatest contribution to the decline (36%), followed by smoke-free air
legislation (24%), access to smoking cessation services (22%) and media (14%).
This comprehensive policy package is estimated to avert approximately 136,000
deaths by 2060.

PA2-1

Conclusions: This is the first SimSmoke model built to estimate the impact
of tobacco control policies implemented at the city level. It suggests that NYC’s
tobacco control efforts produced a substantial decline in smoking between 2002
and 2012 that will prevent more than 100,000 premature deaths over the next 50
years.

Matthew W. Johnson*, Albert Garcia-Romeu, Mary P. Cosimano, Roland R.
Griffiths, Department of Psychiatry and Behavioral Sciences, Johns Hopkins
University School of Medicine

PODIUM PRESENTATION 2: EMERGING
TREATMENTS FOR TOBACCO ADDICTION

PILOT STUDY OF THE 5-HT2AR AGONIST PSILOCYBIN IN THE
TREATMENT OF TOBACCO ADDICTION

FUNDING: No funding

Despite suggestive early findings on the therapeutic use of hallucinogens
in the treatment of substance use disorders, rigorous follow up has not been
conducted. To determine the safety and feasibility of psilocybin as an adjunct to
tobacco smoking cessation treatment we conducted an open-label pilot study
administering moderate (20mg/70kg) and high (30mg/70kg) doses of psilocybin
within a structured 15-week smoking cessation treatment protocol. Participants
were 15 psychiatrically healthy nicotine-dependent smokers (10 males; mean age
of 51 years), with a mean of 6 previous lifetime quit attempts, and smoking a mean
of 19 cigarettes per day for a mean of 31 years at intake. Biomarkers assessing
smoking status, and self-report measures of smoking behavior demonstrated that
12 of 15 participants (80%) showed seven-day point prevalence abstinence at
6-month follow-up. The observed smoking cessation rate substantially exceeds
rates commonly reported for other behavioral and/or pharmacological therapies
(typically <35%). Although the open-label design does not allow for definitive
conclusions regarding the efficacy of psilocybin, these findings suggest psilocybin
may be a potentially efficacious adjunct to current smoking cessation treatment
models.

CORRESPONDING AUTHOR: Michael Johns, NYC Dept. of Health, 42-09 28th
Street, Queens, NY 11101, USA, 347-396-4555, mjohns@health.nyc.gov

PA24-5

A SYSTEMATIC REVIEW AND RESEARCH AGENDA FOR
IMPROVING THE IMPLEMENTATION OF SMOKE-FREE LAWS
M. Justin Byron, PhD*1, Joanna E. Cohen, PhD1,2, Shannon Frattaroli, PhD3, David
H. Jernigan, PhD1, 1Department of Health, Behavior and Society, Johns Hopkins
Bloomberg School of Public Health, 2Institute for Global Tobacco Control, Johns
Hopkins Bloomberg School of Public Health, 3Department of Health Policy and
Management, Johns Hopkins Bloomberg School of Public Health.

JUSTIFICATION: The present study investigates an entirely novel approach
to smoking cessation pharmacotherapy which may hold promise for clinical
application.

Globally, exposure to secondhand tobacco smoke leads to 603,000 deaths and
10.9 million disability-adjusted life years lost annually. As part of their obligations
under the WHO Framework Convention on Tobacco Control, low- and middleincome countries (LMIC) are increasingly legislating smoke-free laws covering
public spaces. These policies have proven effective in high-income countries, but
some LMIC have struggled to implement them and attain compliance. We present
a research agenda for improving implementation of smoke-free laws in LMIC. The
agenda is informed by a systematic review of the current state of the science. A
search of 10 databases yielded 3,894 unique articles, which reduced to 1,409
after title screening, 236 after abstract screening, and 66 after full text review.
We also reviewed reports from WHO and tobacco control NGOs and citations
in sources. Of these additional 174 publications, 65 met the inclusion criteria,
bringing the total number of sources used to 131. We analyzed these materials
for common themes. We found that many of the health and economic aspects of
smoke-free laws in high-income countries carry over to LMIC, the tobacco industry
aggressively opposes smoke-free laws, there are commonalities in lessons
learned in implementing laws across various LMIC, and a number of obstacles
to successful implementation are faced in LMIC, especially in terms of resources
and political will. Based on these findings and our own experience in the field, we
suggest four central topics on which research is urgently needed (1) learning how
to effectively work with limited resources; (2) determining how to increase political
will among political leaders and enforcement officers; (3) finding methods for
increasing public compliance in settings where laws have already been passed but
not achieved success; and, (4) understanding the social and behavioral processes
underlying smoke-free laws. We suggest that investigation into these topics can
improve both the effectiveness of smoke-free laws in practice and the academic
study of policy implementation.

FUNDING: The Beckley Foundation provided initial funding for this research, with
continued funding provided by Heffter Research Institute. Support for Dr. GarciaRomeu was provided by National Institute on Drug Abuse Grant T32DA07209.
CORRESPONDING AUTHOR: Matthew Johnson, PhD, Associate Professor,
Johns Hopkins University School of Medicine, Psychiatry and Behavioral Sciences,
5510 Nathan Shock Dr., Baltimore, MD 21224, USA, 410-550-0056, mwj@jhu.edu
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Bidyut K Sarkar, MD, PhD*1, Lion Shahab, PhD1, Robert West, PhD1, Bidyut K
Sarkar, MD, PhD2, Monika Arora, PhD2, K. Srinath Reddy, MD, DM2, J.S. Ahluwalia,
MD3, 1Department of Epidemiology and Public Health, University College London,
2
Public Health Foundation of India, New Delhi, 3Centre for Health Equity, University
of Minnesota Medical School

Benoit Trojak, Vincent Meille, Emilie Blaise, Coralie Allard, Hélène Poquet,
Jean-Christophe Chauvet-Gelinier, Bernard Bonin, Department of Psychiatry and
Addictology, University Hospital of Dijon, France

A CLUSTER RANDOMIZED TRIAL OF A BRIEF TOBACCO
CESSATION INTERVENTION IN LOW-INCOME COMMUNITIES IN
INDIA

INTEREST OF REPETITIVE TRANSCRANIAL MAGNETIC
STIMULATION COMBINED WITH NICOTINE REPLACEMENT
THERAPY IN REDUCING CIGARETTE RELAPSE IN OVERNIGHT
ABSTINENT SMOKERS: RESULTS FROM A RANDOMIZED
CONTROLLED TRIAL

Introduction: The DorsoLateral PreFrontal cortex (DLPFC) plays a major role
in the craving associated with tobacco use disorders. Further evidence suggests
that stimulation of the DLPFC using repetitive Transcranial Magnetic Stimulation
(rTMS) might be an efficacious method to reduce craving among smokers.
Hypothesis: In smokers who quit smoking, Nicotine replacement therapy (NRT) is
known to attenuate withdrawal symptoms and rTMS to reduce craving. Thus, the
combination of these two treatments could reduce relapse. This hypothesis may
be of interest because relapse is common after short durations of abstinence in
smokers despite the use of NRT.

Background: Tobacco use causes 5.4 million deaths globally and one million
deaths in India every year. There is an urgent need to identify and assess the
effectiveness of low cost, scalable tobacco cessation interventions especially for
low and middle income countries like India.
Trial Design: A community based, pragmatic, cluster randomized controlled trial.
Methods: Settings and participants: 32 urban low income communities (slums)
in Delhi, India and participants were 1214 adult current tobacco users Objective
and intervention: To assess the effectiveness of a brief intervention of quit advice
including a single session of training in yogic breathing exercises (QA-YBE) in
comparison to control condition of very brief advice (VBA) delivered pro-actively
by community outreach in achieving salivary cotinine validated abstinence after
7 months.

Method: Patients with severe nicotine dependence were randomly assigned to
two treatment groups to receive either active or placebo rTMS sessions applied
on the DLPFC. The day after quitting smoking, each patient of the two groups
underwent 10 sessions of 1 Hz active or placebo rTMS for two weeks (360
pulses/session, 120% of motor threshold) and used 21-mg nicotine patches. The
rate of abstinence, the brief French version the Tobacco Craving Questionnaire
(FTCQ), and the Questionnaire of Smoking Urge (QSU) were used to assess the
therapeutic results after the 2-week stimulation period.

Randomization: Out of total 32 clusters, 16 clusters were randomly allocated
to the intervention arm and 16 were allocated to control arm with the help of a
computer generated random sequence. The participant follow-up rate at 7 months
was 95.1% and similar in both arms.

Results: Thirty-seven patients were included in the study (active=18,
placebo=19). At the end of the 2-week treatment, they were significantly more
abstinent patients in the active group (n=16) than in the placebo groups (n=9)
(Ficher’s exact test: p=0.027; 1 missing data). The FTCQ analysis revealed a
significant decrease in the compulsion factor of tobacco craving from baseline
in the active rTMS group (Wilcoxon test: p=0.011) but not in the placebo group
(p=0.115). There was no difference between the two groups for the other factors
of the FTCQ (emotionality, expectancy, and purposefulness) and for those of the
QSU (anticipation of pleasure and relief).

Primary outcome: Followed Russell standards (RS6) of self-reported abstinence
on follow up after 7 months of intervention delivery validated by salivary cotinine
estimation. Analysis: The primary analysis was by logistic regression adjusting for
clustering. An intention to treat analysis was used for computing quit rates in both
arms.
Results: All the 32 clusters, were delivered the intervention, assessed for
outcome and analyzed. The quit rate by the primary outcome measure was 2.6
percent in intervention group versus 0.5 percent in the control group (OR 5.36
CI 1.13-25.45, P=0.02) which was statistically significant. The effect size was
similar to that found in the Cochrane review of physician brief advice for smoking
cessation.

Conclusion: During tobacco secession, rTMS combined with NRT improved the
success rate of abstinence in patients with severe nicotine dependence, probably
by reducing compulsivity.
JUSTIFICATION: Using rTMS in clinical practice to improve the success rate of
abstinence in patients with severe nicotine dependence

Conclusion: The findings of this study provides a low cost, non-physician
based, scalable, effective intervention option to support low income tobacco users
in India to quit tobacco use as well as in other LMICs where tobacco users have
less access to physicians and medications.

FUDNING: Granted by University Hospital of Dijon
CORRESPONDING AUTHOR: Benoit Trojak, MD, PhD, University Hospital of
Dijon, Department of Psychiatry and Addictology, 3 rue du Faubourg Raines, BP
1519, Dijon, WI 21000, France, +33660299348, Fax: +33660293345, benoit.
trojak@chu-dijon.fr

JUSTIFICATION: This study provides evidence of a low cost, non-physician
based, scalable, effective intervention option to support low income tobacco users
in India to quit smoking and smokeless tobacco use
FUNDING: This work was supported by a Wellcome Trust Capacity Strengthening
Strategic Award to Public Health Foundation of India and a consortium of U.K
Universities (WTP grant reference no: 6936) with additional support from Cancer
Research, U.K. and NCSCT, U.K. COI:BKS was funded by a UKC-Wellcome trust
capacity strengthening strategic award to PHFI and has no conflict of interest to
declare. MA, JSA and KSR have no conflict of interest to declare. LS has received
honoraria for talk and travel expenses from manufacturers of medications for
smoking cessation to attend meetings and workshops. FL has received travel
funds and hospitality from manufacturers of medications for smoking cessation.
RW undertakes consultancy and research for and receives travel funds and
hospitality from manufacturers of medications for smoking cessation.

PA2-4

THE EFFECTS OF N-ACETYLCYSTEINE ON CORTICOSTRIATAL
CIRCUITRY FUNCTION MAY HELP SMOKERS TO REMAIN SMOKE
FREE
B. Froeliger*, N. Stankeviciute, P.A. McConnell, E.A. McClure, C.D. Gipson, K.M.
Gray, P.W. Kalivas, Departments of Neuroscience and Psychiatry, Hollings Cancer
Center, Medical University of South Carolina

CORRESPONDING AUTHOR: Bidyut Kanti Sarkar, MBBS, MD, PhD, Senior
Research Scientist, Public Health Foundation of India, Research Division, PHFI,
First Floor, ISID Campus, 4 Institutional Area, Vasant Kunj, New Delhi-110070
India, 110070, India, +91 9818196320, Fax: +91 11 49566063, bidyutk.sarkar@
gmail.com

Chronic administration of drugs of abuse, including nicotine, produces an
imbalance in corticostriatal glutamate transmission that meditates reinstatement
to drug seeking. In animal models, N-acetylcysteine (NAC) restores the balance
in corticostriatal glutamate transmission and attenuates reinstatement of drug
seeking. However, the effects of NAC on corticostriatal circuitry function and
smoking-related behavior in humans remains unknown. The present study
examined the effects of NAC on corticostriatal circuitry function, smoking
withdrawal symptoms and self-administration of cigarette smoke in a sample of
adult nicotine-dependent smokers. Participants (N=20: mean age 35.9±13.5; cigs/
day 15.3±5.9; years smoking 15.7±9.6) were randomized to receive a double-blind
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course of NAC (1200 mg in the morning and 1200 mg in the evening) or matched
placebo over the course of 3 ½ days of monetary-incentivized smoking abstinence.
Participants attended daily lab visits on each of 3 consecutive abstinence days
in order to biochemically monitor smoking (i.e., CO/ppm). On day 4, participants
were fMRI scanned and performed a laboratory-based smoking relapse analog
task. Study findings reveal that, as compared to the PBO group (n=11), smokers in
the NAC group (n=9) significantly reduced smoking (p<.01), reported less craving
(p<.05) and had stronger rsFC in the corticostriatal network (between nucleus
accumbens seed and: dACC and dlPFC [p<.005; k>100]). Moreover, the strength
of rsFC between nucleus accumbens and dACC was negatively correlated with
self-administration of nicotine (i.e., # of puffs) during the relapse analog task (r
=-.59, p<.01) and self-reported craving (r =-.42, p=.06). Findings suggest that NAC
may help treat the pathophysiology of nicotine addiction and reduce vulnerability to
relapse during a quit attempt.

ZONISAMIDE DOES NOT ENHANCE VARENICLINE-INDUCED
SMOKING CESSATION
K.E. Dunn*, T. Marcus, C. Kim, R. Vandrey, A. Umbricht, Johns Hopkins University
School of Medicine, Department of Psychiatry and Behavioral Sciences
Varenicline is the current gold-standard pharmacotherapy for smoking
cessation, yet >55% of smokers attempting to quit with varenicline fail to respond.
This pilot study evaluated whether zonisamide (Zonegran; ZON), an FDAapproved anti-epileptic medication, would enhance varenicline-induced smoking
cessation outcomes, by potentially reducing some nicotine withdrawal symptoms
(e.g., weight gain) that are not attenuated by varenicline alone. Treatment-seeking
smokers (N=74) were enrolled into a randomized, double-blind, placebo-controlled
clinical trial for a 10-week period. All participants received a 10-day induction
and recommended varenicline maintenance for smoking cessation and were
randomized to receive either ZON (300mg; N=34) or placebo (N=40) as an
adjunct agent. Participants attended the clinic once weekly, received 3 sessions
of structured behavioral smoking cessation counseling (Clearing the Air™), and
provided self-report of smoking and urine cotinine samples to verify abstinence.
The primary outcome was self-reported and cotinine-verified abstinence during
the final 4 weeks of treatment; secondary outcomes included nicotine withdrawal
symptoms and craving. Participants were 71% male, 45±6 years old, 32%
Caucasian, smoked 19+7 cigarettes/day, and had a mean FTND score of 5.4.
Results showed that varenicline produced the expected rates of abstinence
during treatment, though only 15% of ITT participants met our rigorous primary
outcome criteria. ZON did not significantly increase smoking cessation outcomes,
with 14.7% vs. 13.3% of participants in the ZON vs. placebo groups meeting
the primary outcome criteria, respectively. ZON also did not produce changes in
secondary outcome measures, though trends suggest reductions in withdrawal.
Overall, we did achieve the expected effect of varenicline on cessation, however
ZON did not enhance varenicline-induced smoking cessation, which may be
explained by lack of significant effect on nicotine withdrawal symptoms. Ultimately,
this study attempted to augment the therapeutic effects of varenicline on smoking
cessation and develops a model by which additional medications can be evaluated
for this indication.

FUNDING: This research was supported by R01DA033459B (BF) & P50DA015369
(PWK).
CORRESPONDING AUTHOR: Brett Froeliger, PhD, Assistant Professor, Medical
University of South Carolina, Neuroscience, 96 Jonathan Lucas St, CSB 301,
Charleston, SC 29425, USA, 843-792-6018, froelige@musc.edu

PA2-5

METFORMIN: A NOVEL THERAPEUTIC FOR NICOTINE
WITHDRAWAL
Bridgin G. Lee*1, Julie A. Blendy, PhD1, Sangwon Kim, PhD2, 1University of
Pennsylvania, Perelman School of Medicine, Department of Pharmacology,
2
University of Pennsylvania, Perelman School of Medicine, Department of
Psychiatry
Smoking is responsible for over 400,000 deaths a year in the United States
and is the leading cause of preventable death. However, despite the numerous
health risks, less than 10% of quit attempts result in continuous abstinence for one
year. Irritability, anger, depressed mood, and anxiety are withdrawal symptoms
that act as obstacles to a successful quit attempt. A better understanding of the
molecular mechanisms underlying nicotine addiction and withdrawal from nicotine
is needed in order to help re-tailor new pharmacotherapies or repurpose current
drugs for improved cessation rates. Studies in our lab used functional genomic
approaches (chromatin immunoprecipitation and whole genome sequencing
(ChIP-Seq)) to identify pathways altered following withdrawal from nicotine in order
to identify targets that could potentially address the negative affect associated
with withdrawal. The ChIP-Seq experiment identified the AMPK pathway as highly
dysregulated following withdrawal, with nicotine withdrawal decreasing pAMPK
activation. In this study we used pharmacological intervention with metformin, an
FDA approved oral insulin-sensitizing and antihyperglycemic to activate the AMPK
pathway in mice during withdrawal from nicotine. Chronic metformin treatment
during withdrawal increased pAMPK levels in the hippocampus. Metformin
treatment also decreased anxiety-like behavior following 24-hour withdrawal from
nicotine in the novelty induced hypophagia (NIH), and marble burying paradigms
without altering food intake or locomotion. Another specific AMPK activator, AICAR
showed similar results in the NIH paradigm. In addition to behavior metformin
also improved glucose clearance following withdrawal. Future studies will utilize
AMPKalpha1/2 floxed mice as well as viral modulation of the AMPK pathway to
evaluate the specific effect of AMPK activation on withdrawal behaviors in mice.
Together, these studies provide the first evidence of a direct effect of AMPK
modulation on behavior following withdrawal.

JUSTIFICATION: Augmenting varenicline for smoking cessation would increase
smoking cessation outcomes beyond what is achievable with the current goldstandard pharmacotherapy.
FUNDING: NIDA grant: R21DA034164
CORRESPONDING AUTHOR: Kelly Dunn, PhD, Johns Hopkins University,
Psychiatry and Behavioral Sciences, 5510 Nathan Shock Drive, Baltimore,
MD 21224, USA, 410-550-2254, kdunn9@jhmi.edu

PODIUM PRESENTATION 2: MARKETING
OF TOBACCO PRODUCTS
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50 STATE LAW APPROACHES TO REDUCING CIGARETTE TAX
AVOIDANCE AND TAXING OTP’S, 2005-2014
Camille K. Gourdet, JD, MA*, Hillary R. DeLong, JD, Colin Goodman, Jamie F.
Chriqui, PhD, MHS, Frank J. Chaloupka, PhD

JUSTIFICATION: Together, these studies provide the first preclinical evidence of a
direct effect of AMPK modulation on behavior following withdrawal.

Background: Some states have responded to the loss of cigarette tax revenue
due to tax avoidance by enacting laws that seek to reduce the incentives for tax
avoidance, while also seeking to tax to a greater extent emerging and increasingly
popular other tobacco products (OTPs).

FUNDING: This work was supported by T32 GM-008076 and CIRNA-55741
CORRESPONDING AUTHOR: Bridgin Lee, University of Pennsylvania,
Department of Pharmacology, Translational Research Laboratory, 125 S. 31st
Street, Philadelphia, PA19104, USA, 215-898-0729, bridgin@mail.med.upenn.
edu

Objective: This presentation had two primary objectives: First, to examine
states’ specific strategies to minimize cigarette tax avoidance through: (1) anticounterfeit cigarette stamp encryption technology; (2) additional, distinctive
stamps, particularly for tribal entities; (3) assessing different cigarette tax rates near
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Pro tobacco control articles were 64.8% and 35.2% were against or indifferent.
Ads appeared until 2012 and the most advertising brand was Marlboro (27.1%).
Non-ads were published in the sport section 34.8% and, noteworthy in 20.2% the
Marlboro brand was discernible, inclusive after the partial ban. Tobacco images
exceeded tobacco control messages. It is imperative to increase coverage of
them, particularly about FCTC.

a border area; and (4) penalties for wholesalers’ and retailers’ non-compliance with
cigarette tax provisions. Second, this presentation aims to assess the changing
landscape of state-level OTP taxation.
Methods: Primary legal research of statutory, administrative, case law and
relevant state agency rulings using Lexis-Nexis and Westlaw for all 50 states and
the District of Columbia for the years 2005 through 2014. Two legal researchers
double-coded all laws for one year to ensure accuracy and consistency. State law
data were validated against secondary sources including CDC STATE, NCI SCLD,
and the Tax Burden on Tobacco.

JUSTIFICATION: It is important to know the extent and content of tobacco images
and articles published in Argentinean National newspapers (as the main source of
information in our country)in order to develop a suitable media advocacy strategy
to increase pro tobacco control messages to put in agenda the ratification of the
FCTC.

Results: As of 2014, 4 states’ laws addressed encrypted cigarette stamps, 10
states’ laws required additional distinctive stamps (particularly for tribal entities),
and 26 states’ laws require floor stock taxes. One state, Arkansas, imposes
different cigarette tax rates for cigarettes sold near a bordering state. Forty-three
states’ laws suspend, and all states except South Carolina revoke one’s license for
non-compliance with cigarette tax provisions. Nearly all the states tax most OTPs
(48-50 states), except dissolvables (25 states) and e-cigarettes (1 state). OTPs
are more likely to be taxed by percentage of cost than weight. From 2005-2014,
states most often changed the tax structure and rates of moist snuff, little cigars
and roll-your-own tobacco.

FUNDING: This study was conducted while the first author was at the University of
Buenos Aires. Partially upported by “Carrillo-Oñativia” grant.
CORRESPONDING AUTHOR: Sandra Braun, MD, Coordinator Smoking
Cessation Unit, Hospital de Clínicas, Internal Medicine, ´Cordoba Av. 2351,
Buenos Aires, WI 1267, Argentina, 0541143622809, sandrabraun@fibertel.com.
ar
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Implications: State legislatures and agencies should consider the landscape
of tobacco product taxation and how it can lead to substitution to lower/non-taxed
OTPs and/or tax avoidance/evasion.

CIGARETTE BRANDS WITH FLAVOR CAPSULES IN THE FILTER:
TRENDS IN USE AND BRAND PERCEPTIONS AMONG SMOKERS
IN AUSTRALIA, MEXICO, AND THE UNITED STATES, 2012-2014

JUSTIFICATION: This study has direct relevance to public health and tobacco
control policymaking by providing information on the extent to which state laws
include mechanisms for reducing cigarette tax avoidance (e.g., encouraging use of
encrypted tax stamps) as well as raising the price of OTPs through specific taxes
on these products.

James F. Thrasher1,2*, Erika N. Abad-Vivero2, Crawford Moodie3, Richard J.
O’Connor4, David Hammond5, K. Michael Cummings6, Hie-Hua Yong7, Christine
Czoli5, Ramzi Salloum8, 1Department of Health Promotion, Education & Behavior,
Arnold School of Public Health, University of South Carolina, 2Department of
Tobacco Research, Center for Population Health Research, National Institute of
Public Health, Cuernavaca, Mexico, 3University of Stirling, Scotland, 4Roswell Park
Cancer Institute, 5 University of Waterloo, Canada, 6Medical University of South
Carolina, 7Cancer Council Victoria, Melbourne, Australia, Department of Health
Promotion, Education & Behavior, Arnold School of Public Health, University of
South Carolina

FUNDING: Funding provided by the National Cancer Institute under the State and
Community Tobacco Control Initiative, grant number 5U01CA154248, University
of Illinois (PI: Frank J. Chaloupka, PhD).
CORRESPONDING AUTHOR: Camille Gourdet, JD, MA, Research Specialist,
University of Illinois at Chicago, Institute for Health Research and Policy, 1747
West Roosevelt Road, Chicago, IL 60608, USA, 312-355-0208, cgourdet@uic.edu

Objective: To describe trends, correlates of use, and consumer perceptions
related to the product design innovation of flavor capsules in cigarette filters.

PA3-2

Methods: Quarterly surveys from 2012 to 2014 were analyzed from an
online consumer panel of adult smokers aged 18-64, living in the US (n=6865
observations; 3366 individuals); Mexico (n=5723 observations; 3366 individuals),
and Australia (n=5864 observations; 2710 individuals). Preferred brand varieties
were classified by price (i.e., premium; discount) and flavor (i.e., regular; flavored
without capsule; flavored with capsule). Participants reported their preferred brand
variety’s appeal (i.e., satisfaction; stylishness), taste (i.e., smoothness, intensity),
and harm relative to other brands and varieties. GEE models were used to
determine time trends and correlates of flavor capsule use, as well as associations
between preferred brand characteristics (price X flavor) on perceptions of relative
appeal, taste, and harm.

TOBACCO ADVERTISING AND PRESS COVERAGE OF
SMOKING AND HEALTH DURING 19 YEARS OF ARGENTINEAN
NEWSPAPERS
Sandra N. Braun, MD*1, Raúl M. Mejía, PhD1, Francisco A. Pagliuca, PhD2, Eliseo
J. Perez-Stable3, 1Hospital de Clínicas, University of Buenos Aires, 2Faculty of
Economics, University of Buenos Aires, 3Division of General Internal Medicine,
Department of Medicine, University of California, San Francisco
Argentina is the unique Latin America country without ratifying the Framework
Convention on Tobacco Control (FCTC). National newspapers are the main way
to depict pro and against tobacco related messages and sources of other media.
Thus, it is key to know the extent and content of these messages to develop an
adequate advocacy response. Media advocacy can increase news coverage of
tobacco issues and can play a central role in ratifying of the FCTC. Objective:
to describe and compare the extent and content of tobacco related images (ads
or not) and articles published in the largest Argentinean newspapers. Methods:
We developed a cross sectional study, by choosing systematically all issues of
4 month per year of the 3 national newspapers since 1995 to 2013 and recorded
the number of tobacco images (ads or not) and tobacco-focused articles. We
compared the day of publication, extension and placement within each item. To
analyze articles we collected the main theme, if the hazards of smoking were
mentioned or not and classified them as pro or against tobacco control. To analyze
non-ads we collected the section and if a cigarette brand appeared. For ads, we
recorded the cigarette brand. Results: There were identified 3804 images and
articles from 6148 issues. Non-ads were the most frequent: 72.81%, followed by
articles, 20.19% and ads 7.57%. All were published mainly on Sunday, the largest
circulation day, non-ads were the most common, 19.3%, followed by ads, 5% and
articles, 3.6% (p=0.000). Comparing the extension, non-ads occupied significantly
more space: 6.4% had one page or more and articles 3% and ads had 2.7% of
the same extension (p=0,000). Articles about legislation were 38.4% (including
FCTC, 12.5%) and health 33.7%. Only 24.9% mentioned the hazards of smoking.

Results: Preference for flavor capsules increased significantly in Mexico (6% to
14%) and Australia (1% to 3%), but not in the US (4%). 18-24 year olds were
most likely to prefer capsules in the US (10%) and Australia (4%), but not Mexico.
Smokers who preferred capsules viewed them having more positive appeal (all
countries), taste (all countries), and lesser risk (Mexico, US) than smokers who
preferred regular brands.
Conclusions: Results are consistent with industry reports on the importance of
flavor capsule innovations for industry growth. Flavor capsules appear most
attractive to youth, although both youth and more-established smokers in
Mexico preferred discount capsule varieties. This design innovation appears to
differentiate brands in ways that justify regulatory action.
JUSTIFICATION: Appeal and misunderstanding of relative risk associated with
cigarette brands that contain flavor capsules in the filter suggests that these
innovations in product design justify regulatory action to prohibit them.
FUNDING: This work was supported by the U.S. National Cancer Institute, grant
number (R01 CA167067).
CORRESPONDING AUTHOR: Jim Thrasher, PhD, Associate Professor, University
of South Carolina, Health Promotion, Education & Behavior, 915 Greene Street,
Discovery I, Columbia, SC 29208, USA, States, 803-777-4862, thrasher@sc.edu
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(n=27, $39.83 million), cigars (n=21, $8.96 million), and snus (n=8, $6.14 million).
The most frequently used rhetorical themes were pathos (ads designed to elicit
an emotional response) for cigar (57%) and moist snuff (80%) ads, and logos
(use of logic or facts as evidence for ad claims) for e-cigarette (85%) and snus
(50%) ads. Similarly, the most frequent persuasive themes were ads that extol
a high quality product, available at a good economic deal, with high consumer
satisfaction for cigar and moist snuff ads. For e-cigarette and snus ads, the most
frequent themes conveyed comparative claims portraying the advertised product
as different, better, and/or less risky than conventional cigarettes or smokeless
tobacco. These findings provide practical implications for development of media
literacy based counter-advertising interventions that aim at helping youth/young
adults (a) become more adept at identifying marketing strategies for snus and
e-cigarettes, and (b) make more critical decisions about tobacco product use.

UPTAKE OF SNUS AMONG SMOKERS GIVEN A FREE SAMPLE
Matthew J. Carpenter*1,2,3, Elizabeth Garrett-Mayer, PhD1,3, Amy E. Wahlquist3,
Kevin M. Gray2, Anthony J. Alberg1,3, K. Michael Cummings1,2, Jessica L. Burris4
1
Hollings Cancer Center, 2Department of Psychiatry and Behavioral Sciences
3
Department of Public Health Sciences Medical University of South Carolina
4
Department of Psychology, University of Kentucky
Low nitrosamine smokeless tobacco (aka, snus) is arguably safer than
conventional cigarette smoking. While uptake within the U.S. has been minimal,
snus may be a palatable alternative or complement to cigarette smoking for certain
groups of smokers. In a nationwide, prospective naturalistic trial, we randomized
smokers unmotivated to quit to receive a 6-week free supply of Camel Snus to use
ad libitum (including not at all), or not. We report data for 529 smokers within the
snus group with complete uptake data during the sampling period, categorized as:
1) Rejecters: never used snus (n=100; 19%); 2) Droppers: tried but discontinued
use (n=104; 20%); 3) Late Samplers: initially declined but later reported use (n=29;
5%); and 4) Consistent Samplers: tried and persisted in use, at least once over
repeated sampling weeks (n=296; n=56%). We herein focus on predictors of
Consistent Sampling vs. Rejection; other pairwise comparisons will be available
for conference presentation. Among the entire sample, unadjusted predictors of
consistent sampling were: a) being male (OR=3.13; p<.001), b) absence of home
smoking restrictions (OR=1.67; p=.03), c) medical comorbidity (OR=1.75; p=.03),
d) baseline smoking level (within bins of 5cpd: OR=1.19; p=.02), and d) nicotine
dependence (1 unit increase in HSI: OR=1.25; p=.02). Multivariable, adjusted
predictors of consistent sampling were male gender (OR=3.22; p<.001) and
level of dependence (OR=1.28; p=.02). Given gender differences in consistent
sampling (males: 69% vs. females: 50%), we stratified results. Among women,
adjusted predictors of consistent sampling were: absence of smoking restrictions
in the home (OR=1.49; p=.09), and medical comorbidity (OR=1.65; p=.06). Among
males, only nicotine dependence predicted consistent sampling (OR=1.26; p=.03).
With upcoming close of trial, we can report on more substantive measures of
sampling and adoption, including amount of use and downstream purchase, as
well effects on cigarette smoking. We conclude that a) a moderately high number
of smokers, including both men and women, will use snus under conditions of free
sampling, and b) predictors of snus sample use vary across gender.

JUSTIFICATION: The findings of this study not only present a comparative analysis
of persuasive strategies used in NCTP product advertising, but also provide implications for media literacy based interventions that aim at helping youth and young
adults become more adept at identifying strategies used by tobacco advertisers
in order to become critical decision makers who discourage tobacco product use.
FUNDING: Research reported in this abstract was supported by National Institute
of Drug Abuse (1R03DA035242-01) FDA Center for Tobacco Products (CTP).
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.
CORRESPONDING AUTHOR: Smita Banerjee, PhD, Assistant Attending
Behavioral Scientist, Memorial Sloan Kettering Cancer Center, Department of
Psychiatry and Behavioral Sciences, 641 Lexington Avenue, 7th floor, New York,
NY 10022, United States, Phone: 6468880011, Email: banerjes@mskcc.org

PA3-6

PRICE-RELATED PROMOTIONS FOR TOBACCO PRODUCTS
OVER TWITTER
Catherine L. Jo, MSPH*1, Rachel Kornfield, MA2, Yoonsang Kim, PhD2, Sherry
Emery, PhD2, Kurt M. Ribisl, PhD1, 1Gillings School of Global Public Health,
Lineberger Comprehensive Cancer Center, University of North Carolina at Chapel
Hill, 2Institute for Health Research and Policy, University of Illinois at Chicago

JUSTIFICATION: This nationwide, naturalistic RCT examines the short and long
term impact of providing smokers free samples of low-nitrosamine smokeless
tobacco (aka snus), offering implications for public health harm reduction.

Objectives: This cross-sectional study examined price-related promotions for
tobacco products over Twitter.

FUNDING: Funding through NCI R01CA154992 (PI: Carpenter).
CORRESPONDING AUTHOR: Matthew Carpenter, PhD, Associate Professor,
Medical University of South Carolina, Psychiatry & Behavioral Sciences, 68
President St., MSC 955, Charleston, SC 29425, USA, 843-876-2436, Fax: 873876-2433, carpente@musc.edu

Methods: Through the Twitter firehose, we obtained access to all public
tweets and metadata posted between December 6, 2012 and June 20, 2013
that contained at least one keyword related to a tobacco-related product or
behavior (e.g., smoking, cigarette, vaping) and at least one keyword related to
a price promotion (e.g., coupon, discount). From this dataset of 155,249 tweets,
we stratified by price-related keyword and then randomly sampled 5,000 tweets
(3.2%). Tweets were coded for product type and promotion type. Tweets that were
not in English or not related to a price promotion of a tobacco-related product
(including cessation products) were excluded, leaving an analytic sample of 2,847
tweets.

PA3-5

NON-CIGARETTE TOBACCO PRODUCT (NCTP) ADVERTISING:
A CONTENT ANALYSIS OF RHETORICAL AND PERSUASIVE
THEMES

Results: The majority of tweets (97%) mentioned tobacco products (including
e-cigarettes) while 3% mentioned tobacco cessation products. E-cigarettes were
the most frequently mentioned tobacco product (92.9%), followed by cigarettes
(5.5%). About 54% of tweets about cessation products involved FDA-approved
cessation products (e.g., nicotine replacement patch or gum) while 31.4%
mentioned non-FDA approved cessation methods (e.g., hypnotherapy). The most
common type of price promotion across all products was a discount (70.9%).
About 99% of tweets that included a discount code (e.g., “Get 5% Off with coupon:
disc5”) focused on e-cigarettes. Tweets offering free samples comprised less than
1% of the sample; most of these tweets mentioned e-cigarettes (81.5%).

Smita C. Banerjee* , Elyse Shuk , Kathryn Greene , Jamie S. Ostroff , Memorial
Sloan Kettering Cancer Center, 2Rutgers University
1

1

2

1 1

Tobacco control efforts have resulted in significant reduction in cigarette
smoking among U.S. adults over the past five decades, but has slowed in recent
years. Print advertisements for non-cigarette tobacco products (NCTP) coupled
with other marketing approaches such as appealing packaging, point-of-purchase
marketing, flooding of ads in magazines, and increased availability are likely to
expand the market for tobacco usage and renormalize smoking and tobacco use.
Whereas prior research has identified persuasive themes in tobacco product
ads, little research has comparatively examined the use of persuasive themes
across tobacco product marketing. We conducted a content analysis of NCTP
print advertisements in consumer magazines for persuasive and rhetorical
themes. The sample consisted of distinct NCTPs ads (for cigars/cigarillos/little
cigars, moist snuff, snus, e-cigarettes) that appeared in consumer magazines
from August 2012-August 2013, obtained from Kantar Media. The results
demonstrated that the largest number of unique ads were found for moist snuff
(n=44, with an ad expenditure of $27.14 million) followed by ads for e-cigarettes

Conclusions: The vast majority of tweets offering price promotions focused on
e-cigarettes. Some of the promotions (e.g., free samples) are banned by the Family
Smoking Prevention and Tobacco Control Act for regulated tobacco products and
may soon be banned for e-cigarettes and other currently unregulated products.
Although this study focused on tobacco products, our analysis identified a number
of cessation-related tweets, about a third of which promoted non-FDA approved
cessation methods. Future studies should investigate the extent to which nonevidence-based cessation methods are promoted through Twitter.
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JUSTIFICATION: As the U.S. Food and Drug Administration considers extending
its jurisdiction over e-cigarettes and other unregulated tobacco products, it is
useful to understand the types of price-related promotions that currently occur for
these products over Twitter.

PA1-2

FUNDING: This work was supported by grant number CA154254 from the National
Cancer Institute at the National Institutes of Health.

Olivia A. Wackowski, PhD, MPH*, Cristine D. Delnevo, PhD, MPH, Rutgers School
of Public Health, Center for Tobacco Studies

SMOKERS’ E-CIGARETTE INFORMATION SOURCES, RISK
PERCEPTIONS, POLICY ATTITUDES, AND USE INTENTIONS

CORRESPONDING AUTHOR: Catherine Jo, MSPH, University of North Carolina
at Chapel Hill, Health Behavior, Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, 308 Rosenau Hall, CB 7440, Chapel Hill,
NC 27599, USA, 202-213-1482, cjo@email.unc.edu

Background: Electronic cigarettes (“e-cigarettes”) are innovations targeted at
smokers as cigarette alternatives with the potential to impact public health if widely
adopted. This study aims to describe smokers’ e-cigarette risk perceptions, valued
information sources, policy attitudes, context of first e-cigarette use and future use
intentions.
Methods: Results are based on a 2014 e-cigarette focused survey of 500 current
smokers recruited from GfK’s Knowledge Networks nationally representative
research panel.

PODIUM PRESENTATION 3: RAPID FIRE: E-CIGARETTES

PA1-1

Results: Smokers most frequently reported seeing e-cigarettes in stores
(84%) or used by people around them (81%). Half of ever users first tried an
e-cigarette from a known person while 43% initially purchased an e-cigarette. The
majority (61%) believed e-cigarettes are less harmful than regular cigarettes, a
belief largely attributed to intuition or “common sense” (82%) but also to news
and advertisement sources. However, 33.1% rated e-cigarettes at 5 or above
on a scale of perceived harmfulness (1=not at all, to 7=extremely harmful), and
80% agreed e-cigarette safety information was important to them. Approximately
one-third said they would turn to a doctor first for information on e-cigarette safety,
though an almost equal percent said they would turn to the Internet (25.5%) or
product packaging first (24.2%). While most (62.5%) did not know that e-cigarettes
are unregulated, 83-88% agreed that e-cigarettes should be regulated by the FDA
for safety and quality, carry warning labels, and have the same legal age of sale
as other tobacco. Over half (53.5%) of former e-cigarette users and 18.5% of
never users indicated that they think they would smoke an e-cigarette in the next
year, and 20% were more interested in using an e-cigarette made by a tobacco
company.

SMOKERS’ PERCEPTIONS OF THE HEALTH RISKS OF
E-CIGARETTES AND OTHER TOBACCO PRODUCTS:
IMPLICATIONS FOR TOBACCO CONTROL
Jessica K. Pepper*1,2, Sherry L. Emery3, Kurt M. Ribisl1,2, Christine M. Rini1,2, Noel
T. Brewer1,2, 1UNC Lineberger Comprehensive Cancer, 2UNC Gillings School of
Global Public Health Center, 3University of Illinois at Chicago
Introduction: Although traditional cigarettes are the most popular tobacco
product among U.S. adults, rates of use of other nicotine and tobacco products
are increasing. Beliefs that other nicotine and tobacco products are less harmful
than cigarettes may be one driver of their increasing popularity. We sought to
understand smokers’ perceived likelihood of developing health problems from
using cigarettes and four non-cigarette tobacco products (NCTPs: e-cigarettes,
snus, dissolvable tobacco, and smokeless tobacco).
Methods: A U.S. national sample of 6,607 adult smokers completed an online
survey in March 2013 assessing their beliefs about the likelihood that use of
cigarettes and NCTPs would cause them to develop lung cancer, oral cancer, and
heart disease.

Conclusions: Though most smokers believe e-cigarettes are less harmful than
tobacco cigarettes, they do not necessarily believe that e-cigarettes are harmless,
and think that safety/risk information about e-cigarettes is important and that
e-cigarettes should be regulated. E-cigarette use will likely grow and product
regulation is warranted.

Results: Smokers viewed e-cigarettes as less likely to cause lung cancer, oral
cancer, and heart disease compared to regular cigarettes (all p<.001). Past use
of e-cigarettes and intention to quit smoking were not related to beliefs about the
riskiness of e-cigarettes. Participants viewed NCTPs other than e-cigarettes as
more likely to cause oral cancer than cigarettes but less likely to cause lung cancer.
In between-group comparisons, smokers rated e-cigarettes as less harmful than
the other NCTPs for all three health conditions.

JUSTIFICATION: This presentation can inform policy, communication and
educational activities related to electronic cigarettes.
FUNDING: This work was funded by the New Jersey Health Foundation and in
part by the National Cancer Institute and the FDA Center for Tobacco Products
(K01CA189301).
CORRESPONDING AUTHOR: Olivia A. Wackowski, PhD, MPH, Assistant
Professor, Rutgers School of Public Health, Center for Tobacco Studies, 335
George Street, Suite 2100, New Brunswick, NJ 08903, USA, 732-235-9731,
Email: wackowol@sph.rutgers.edu

Conclusions: The consistent perception that e-cigarettes were less harmful
than cigarettes could be one factor driving the dramatic increase in their use,
which has not been matched by that of snus, dissolvable tobacco, or smokeless
tobacco. Understanding smokers’ beliefs about the health risks from different
nicotine and tobacco products can inform policy (e.g., developing warning labels
that clarify or correct inaccurate harm perceptions) and programs (e.g., designing
smoking cessation interventions that build on existing beliefs about different health
outcomes).

PA1-3

ATTITUDES TOWARD E-CIGARETTES AMONG SMOKERS WHO
HAVE NEVER TRIED E-CIGARETTES

JUSTIFICATION: Understanding smokers’ beliefs about the health risks from
different nicotine and tobacco products can inform policy (e.g., developing warning
labels that clarify or correct inaccurate harm perceptions) and programs (e.g.,
designing smoking cessation interventions that build on existing beliefs about
different health outcomes).

Yue-Lin Zhuang, PhD*, Shu-Hong Zhu, PhD, University of California, San Diego
Most e-cigarettes users are smokers, and the majority of smokers have
already experimented with e-cigarettes. A 2014 population survey showed that
53.7% of U.S. smokers have tried e-cigarettes. This study focused on the rest of
the smokers: those who have never tried e-cigarettes. It examined their attitude
toward e-cigarettes and their intention to use e-cigarettes in the future. The study
is based on a national probability sample (N=1625) in the United States in 2014.
The result shows that 58.0% of smokers who have never tried e-cigarettes would
actually try e-cigarettes if offered one by a friend. The majority of these smokers,
86.2%, did not agree that e-cigarettes should be banned, and 69.8% of them
believed e-cigarettes would be helpful for quitting smoking. In contrast to smokers
who would not try e-cigarettes when offered one by a friend, these potential
e-cigarettes users held more positive attitudes toward e-cigarettes. In particular,
they were less likely to agree that e-cigarettes should be taxed like regular
cigarettes (36.9% vs. 62.5%), less likely to agree that e-cigarettes advertising

FUNDING: National Cancer Institute (Grant No. 1U01CA154254); UNC Lineberger
Cancer Control Education Program (R25 CA57726)
CORRESPONDING AUTHOR: Jessica Pepper, PhD, Postdoctoral Fellow,
University of North Carolina, Lineberger Comprehensive Cancer Center, 319D
Rosenau Hall, CB #7440, Chapel Hill, NC 27599, USA, 919-966-8650, jkadis@
unc.edu
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should be banned as regular cigarettes advertising (40.6% vs. 60.9%), more likely
to expect that e-cigarettes could help them quit smoking (69.8% vs. 49.2%), and
more likely to believe that e-cigarettes are less harmful (49.8% vs. 35.4%). These
results suggest that an even greater proportion of smokers than those who have
already tried e-cigarettes (> 53.7%) will experiment with e-cigarette in the future,
likely increasing the overall e-cigarette uptake rate in the next few years. Future
longitudinal studies can also examine how well the attitude measures described
here predict the experimentation and the regular use of e-cigarettes among adults.

THE NATURAL HISTORY OF E-CIGARETTE USE FOR SMOKING
CESSATION AFTER HOSPITALIZATION
Kathleen F. Harrington*1, Young-il Kim2, William C. Bailey1, 1The University of
Alabama at Birmingham Division of Pulmonary Medicine, 2The University of
Alabama at Birmingham Division of Preventive Medicine

JUSTIFICATION: This study enhances the understanding of the epidemiology of
e-cigarette use.

Despite prohibition on marketing e-cigarettes for smoking cessation, they are
often perceived as a quit aid, with smokers most often citing smoking cessation
or reduction as their reason for use. Studies exploring e-cigarettes have been
found they reduce cravings and assist with smoking reduction, suggesting
help with smoking cessation; however, they have not been found superior to
NRT. This 6-month follow-up study examines the use and impact on quitting of
e-cigarettes and recommended quit aids after a hospitalization, an event thaUse
t often motivates a quit attempt. 740 hospitalized smokers were recruited and
assigned to the control condition of a smoking cessation intervention. Participants
were provided bedside smoking cessation advice. Patients were over age 19,
smoked in the previous month, cognitively and physically able to participate,
and had access to email and the internet, but were not required to want to quit
smoking. Demographics, smoking history, use of e-cigarettes, motivation to quit,
and quit attempts in the previous year were assessed at baseline. Use of quit
aids (varenicline, buproprion, or NRT), e-cigarettes and 30-day point prevalence
smoking status were assessed at 6-months follow-up. 630 (85%) provided data
at 6-months post-hospitalization. Most participants reported planning to stay quit
(26%) or try to quit (57%) with the remaining unsure of plans (14%) or planning to
not quit (3%). 42% of participants reported using quit aids and/or e-cigarettes after
hospitalization with 83% of them having planned to stay quit or try to quit. Plans for
quitting were predictive of 30-day point prevalence smoking abstinence 6-months
later (p<.0001). The majority of patients chose “cold turkey” (57.8%) which had
the highest quit rate (36%). More participants opted to use e-cigarettes (20%)
than a quit aid (13.2%) or a combination of the two (8.6%) but had lower quit rates
than either (20.6% vs. 31.3% and 25.9%, respectively). These results suggest that
electronic cigarettes, while more popular than quit aids in this sample, were not as
effective for smoking cessation, and neither were as effective as “cold turkey,” the
most common method for quitting.

FUNDING: This study was supported by the National Cancer Institute of the
National Institutes of Health under the State and Community Tobacco Control
Initiative, Award Number U01CA154280. The content is solely the responsibility
of the authors and does not necessarily represent the official views of the National
Institutes of Health.
CORRESPONDING AUTHOR: Yue-Lin Zhuang, PhD, Postdoc Fellow, Moores
Cancer Center, 9500 Gilman Drive CA, 92093, USA, La Jolla, CA 92093, USA,
858-300-1027, y1zhuang@ucsd.edu

PA1-4

EXAMINING SMOKING AND VAPING BEHAVIORS OF VAPOR
STORE CUSTOMERS
Noor N. Tahirkheli, BA1,2, Alayna P. Tackett, MA1,3, Ellen M. Meier, MS1,3, Leslie
M. Driskill, MS1,2, Theodore L. Wagener, PhD1,2, 1Oklahoma Tobacco Research
Center, 2The University of Oklahoma Health Sciences Center, 3Oklahoma State
University
The prevalence of e-cigarette (EC) stores has increased dramatically in recent
years, as has the use of tank systems. The available literature explores online
vapor forums to profile the EC community, yet there is little research investigating
the vaping behaviors and preferences of EC store customers. The purpose of
the present study is to begin to address this gap in the literature. A convenience
sample of 100 vapor store customers (51% male; 76% White; Mage = 37.6,
SD = 15.1) from four Midwestern, metropolitan vapor stores completed a short
survey assessing their vaping/smoking history, current vaping/smoking behaviors,
and vaping attitudes and preferences. All participants completed exhaled
carbon monoxide testing to biochemically confirm self-reported smoking status
(CO<11ppm). Participants had been vaping for a little over a year (Mmonths=14.6,
SD=9.7), with 63.4% of EC users biochemically-verified smoking abstinent.
The majority of customers (91%) reported enjoying vaping more than smoking,
with 80% preferring non-tobacco EC flavors. However, 60% reported that they
would still vape if the only flavor available was tobacco. On a scale from 1 (not
important) to 10 (very important), participants reported that the most important
EC features were “battery life” (M=8.5, SD=2.6), “tastes good” (M=8.4, SD=2.6),
and “curbs cravings” (M=7.8, SD=3.3); the least important feature was “feels/
looks like traditional cigarette” (M=2.9, SD=3.2). A majority ‘agreed’ or ‘strongly
agreed’ that they preferred to buy EC supplies at vapor stores because of “access
to staff who can help troubleshoot EC problems” (85%), “enjoy the atmosphere”
(74%), and “because the e-liquid is fresher” (66%). No significant differences were
found between EC-only users and dual (EC & cigarette) users in terms of number
cigarettes smoked per day prior or nicotine dependence prior to initiation, length
of EC use, and use of tobacco vs. non-tobacco EC flavors. Overall, vapor store
customers demonstrated high rate of smoking abstinence and overwhelmingly
preferred vaping to smoking; however, no differences were seen between EC-only
users and dual users in terms of smoking history or vaping behaviors.

JUSTIFICATION: This presentation has implications for understanding quitting
methods and the effectiveness of e-cigarettes for quitting smoking among hospitalized smokers.
FUNDING: NIDA –U01DA031515
CORRESPONDING AUTHOR: Kathleen Harrington, PhD, MPH, Associate
Professor, University of Alabama at Birmingham, Pulmonary, 1900 University
Blvd., THT541G1, Birmigham, AL 35294, USA, 205-996-5889, kharring@uab.edu

PA1-6

E-CIGARETTE SUBSTITUTION FOR SMOKERS WITH
SCHIZOPHRENIA OR BIPOLAR DISORDER WHO PREVIOUSLY
FAILED TO QUIT
Sarah Pratt, PhD1*, Meghan Santos, MSW2, James Sargent, MD2, Nancy Gilbert,
APRN3, Mary F. Brunette, MD1, 1Department of Psychiatry, The Geisel School of
Medicine at Dartmouth, 2Department of Community and Family Medicine, The
Geisel School of Medicine at Dartmouth, 3Greater Nashua Mental Health Center
Introduction: People with schizophrenia and bipolar disorders are more likely to
smoke, less likely to quit, and suffer disparate morbidity and early tobacco-related
mortality. Although many of these smokers want to quit, most are unable to do
so for more than a few weeks, even with evidence-based cessation treatment
combinations. We conducted a pilot study to assess the short-term effect of
e-cigarette substitution on smoking among smokers with mental illness who had
previously failed to quit with treatment.

JUSTIFICATION: This study provides information that is useful in determining
public policy regarding electronic cigarette use.
FUNDING: This research was funded by the Oklahoma Tobacco Research Center
who is provided funding through the Oklahoma Tobacco Settlement Endowment
Trust.

Methods: We consented 22 daily smokers in outpatient treatment for mental
illness (54.5% schizophrenia; 45.5% bipolar disorder) who were not currently trying
to quit, and provided them with a supply of e-cigarettes (2nd generation NJOY)
and instructions on use. We followed participants with four weekly assessments

CORRESPONDING AUTHOR: Theodore Wagener, PhD, Associate Professor,
Oklahoma Tobacco Research Center, 1200 Children’s Avenue, Suite 12400,
Oklahoma City, OK 73104, USA, 405-271-4407, leslie-driskill@ouhsc.edu
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of breath CO, use of e-cigarettes, use of combustible tobacco, and satisfaction
measures. Mean age was 43±14 years. Paired t-tests assessed changes in
outcomes.

CI=-0.050,-0.008). Exposure to interpersonal discussion perceived as positive was
negatively associated with all three perceived harm outcomes. Non-advertising
media exposure was not a significant predictor of any of the three outcomes.

Results: Two participants completed a baseline evaluation only. Among the
remaining 20, baseline mean weekly combustible tobacco use was 192±159
cigarettes. Use decreased to 67±76 cigarettes/week at study end (t=3.62, df=17,
p=.005). Decrease in smoking was confirmed by a reduction in breath CO level
from a baseline mean 27ppm±17 to 15ppm±9 at study end (t=3.25, df=18, p=.004).
Two participants (10%) switched completely to e-cigarettes. Satisfaction with
e-cigarettes was high (mean satisfaction and enjoyment ratings were 4.1 and 3.8
on a scale of 1-5). No serious adverse events were reported.

Conclusions: Exposure to information about e-cigarettes perceived as positive
through advertising and interpersonal discussion could have a role in shaping
public perceptions of the harmfulness of SHV.
JUSTIFICATION: These findings may play a role in guiding public education efforts
to increase public understanding of constituents in SHV and policies to restrict
potentially misleading claims in marketing materials.
FUNDING: Data for this research was provided by the Annenberg National
Health Communication Survey, supported by the Annenberg School at the
University of Pennsylvania and the University of Southern California. Andy Tan
conducted this work while a postdoctoral fellow at the Center of Excellence in
Cancer Communication Research at the University of Pennsylvania (supported
by NIH grant P20CA095856). Cabral Bigman conducted this work while an
assistant professor at the University of Illinois at Urbana-Champaign. Susan
Mello conducted this work while an assistant professor at Northeastern University.
Ashley Sanders-Jackson conducted this work while a postdoctoral fellow at
Stanford Prevention Research Center (supported by NIH grant T32 CA8481567).
No financial disclosures were reported by the authors of this paper.

Conclusions: During one month of e-cigarette access, smokers with
schizophrenia and bipolar disorder greatly reduced combustible tobacco use,
coinciding with a 50% decrease in CO level. These pilot data suggest that a safetytested e-cigarette product could reduce harm in these vulnerable smokers while
they are unable to quit. Further research is needed to explore the safety, addiction
liability and health impact of e-cigarette combination use and switching among
people with severe mental illnesses and other vulnerable populations of smokers
who are unable to quit.
JUSTIFICATION: Outcomes of this pilot study of switching from combustible
tobacco to e-cigarettes in people with serious mental illness has potential public
health implications for other vulnerable populations of smokers who struggle to
quit.

CORRESPONDING AUTHOR: Andy Tan, PhD, MPH, MBA, MBBS, Assistant
Professor, Dana-Farber Cancer Institute, Center for Community-Based Research,
450 Brookline Avenue LW633, Boston, MA 02215, USA, 617-582-7643, andy_
tan@dfci.harvard.edu

FUNDING: No Funding.
CORRESPONDING AUTHOR: Sarah Pratt, PhD, Assistant Professor, The Geisel
School of Medicine at Dartmouth, Psychiatry, 105 Main Street, Main Building,
Concord, NH 03301, USA, 603-271-8345, sarah.i.pratt@dartmouth.edu

PA1-8

A CONTENT ANALYSIS OF ELECTRONIC CIGARETTE
PORTRAYAL IN NEWSPAPERS

PA1-7

Katherine A. Yates*, Katherine Friedman, Michael D. Slater, PhD, Electra D.
Paskett, PhD, Amy K. Ferketich, PhD, The Ohio State University

IS EXPOSURE TO E-CIGARETTE COMMUNICATIONS
ASSOCIATED WITH PERCEIVED HARMS OF E-CIGARETTE
VAPORS? RESULTS FROM A NATIONAL SURVEY OF U.S.
ADULTS

Background: Since their introduction into Untied States markets in 2007,
electronic cigarettes (e-cigarettes) have become increasingly popular. A
corresponding increase can be found in news coverage of e-cigarettes. According
to a Newsbank search, in 2008 there were only three newspaper articles published
in the United States with “electronic cigarettes” in the headline, whereas in 2013
there were 189 such articles.

Andy SL Tan*1,2, Cabral A Bigman3, Susan Mello4, Ashley Sanders-Jackson5, 1DanaFarber Cancer Institute, Population Sciences Division, Center for Community
Based Research, 2Harvard School of Public Health, Department of Social and
Behavioral Sciences, 3University of Illinois at Urbana-Champaign, Department of
Communication, 4Northeastern University, Department of Communication Studies,
5
Stanford University, Stanford Prevention Research Center

Objective: The objective of this study was to determine how e-cigarettes are
being portrayed in newspapers and how the public is responding. Methods: A
content analysis was conducted on 450 articles obtained from a Newsbank search
for newspaper articles published in the United States that contained “electronic
cigarette” in the headline. This search was then narrowed by removing pieces
that were less than 50 words as well as articles that only mentioned e-cigarettes
in passing. The articles were coded for overall frame, type of article and the
main topics addressed. Two coders were used to demonstrate reliability and
reproducibility. Descriptive statistics and Fisher’s Exact Test were utilized to
characterize the changes in newspaper articles over time and the differences
between informative and opinion pieces.

Background: Most U.S. adults have been exposed to information about
e-cigarettes through another person, advertising, or news stories. Yet, the
link between exposure to e-cigarette communications and public attitudes
toward benefits and harms of e-cigarettes is not well understood. Prior content
analyses reported that e-cigarette ads and media coverage frequently mention
that e-cigarette vapor is harmless to people around users. This study tested the
hypothesis that exposure to e-cigarette communications would be associated with
lower perceived harms of secondhand vapor (SHV).
Methods: We analyzed survey data from 1449 U.S. adults who were members
of KnowledgePanel, a nationally representative online research panel, from
October-December 2013. Perceived harm outcomes were: (1) harmfulness of
SHV to one’s health, (2) concern about health impact of breathing SHV, and (3)
whether SHV was considered more/less harmful than secondhand smoke (SHS).
Predictors were frequency of exposure in the past 30 days to: (1) advertising,
(2) media (other than advertising), and (3) interpersonal discussion about
e-cigarettes. Separately, we predicted perceived harm outcomes using exposure
to these channels weighted by whether they were perceived to be mostly positive
or negative. Multiple regression analyses controlled for demographics, tobacco
use, and e-cigarette use and were weighted to represent the general U.S. adult
population.

Results: In addition to depicting the changes in newspaper articles over
time, the analysis revealed significant differences between news articles and
opinion pieces published in newspapers throughout the United Sates. The main
topics addressed in informative articles were the description and regulation of
e-cigarettes. Editorial and opinion pieces placed more emphasis on the increasing
popularity of e-cigarettes and the perceived health benefits.

Results: Exposure to advertising perceived as positive was associated with
lower concerns about the health impact of breathing SHV (B=-0.051, 95% CI=0.098,-0.005) and perceiving SHS as less harmful than SHS (B=-0.029, 95%

JUSTIFICATION: Recognizing the information available to readers, allows for a
better understanding of their thoughts about and feelings towards e-cigarettes.

Conclusions: This content analysis indicated that there has been, and there
currently remains, much confusion surrounding the long term health effects of
e-cigarettes and their use as a smoking cessation tool. More research needs to
be conducted on e-cigarettes and the findings must be clearly communicated via
news media to the public, to support knowledgeable consumer decisions, and to
policymakers, so that informed regulations may be implemented.

FUNDING: The Ohio State University, Center of Excellence for Regulatory
Tobacco Science (OSU-CERTS), is supported by grant number P50CA180908
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between 3.0–11.9 watts. Consistent with prior studies, vaping aerosol size
distributions were bimodal in the ultrafine region; however, a previously unreported
third mode was observed around 900 nm comprising approximately 95% of aerosol
mass. Particle mass distribution shifted toward larger particle sizes at the higher
vaping power, likely due to increased kinematic coagulation. Increasing power from
3.0 and 11.9 watts resulted in an 86-fold increase in e-fluid consumption. Vaping
device power has a dramatic effect on vaping aerosol concentration and mass
distribution across particle sizes. Vaping aerosol mass spans a much wider particle
size range than previously reported, although the major portion of the mass is still
well within the respirable size range. Because e-cigarette technology continues to
evolve toward high power/ high output devices, these results demonstrate need
for further research to inform the design and regulation of e-cigarette products.

from the National Cancer Institute, National Institutes of Health and Food and Drug
Administration Center for Tobacco Products (CTP).
CORRESPONDING AUTHOR: Katherine Yates, Undergraduate Student, The
Ohio State University, 2145 Keltonshire Ave, Columbus, OH 43229, United
States, Phone: 740-972-2423, Email: yates.183@osu.edu

PA1-9

EXPLORING TWITTER DATA FOR KEY CONVERSATIONS,
TRENDS, AND PATTERNS RELATED TO E-CIGARETTES

JUSTIFICATION: Realizing that small differences in vaping power can result in
large differences in e-juice vaporized as well as shifts in aerosol size distribution
should inform public health and clinical research seeking to compare e-cigarette
devices against each other; studies should be standardized on vaping Power.

I. Stoyneva*, H. Cole-Lewis, A.E. Sanders, A. Varghese, J. Pugatch, S. Posada, C.
Yun, M. Schwarz, E. Augustson
Background: E-cigarette use has gained momentum in the United States. The
use prevalence among youths is of particular concern. There are an increasing
number of public dialogues about e-cigarettes, especially on social media–an outlet
particularly popular among youth. It is important that we attempt to discern the core
voices, message frames, and sentiment surrounding e-cigarettes. The objective
of this analysis was to explore Twitter data during a critical time in the e-cigarette
evolution by conducting a content analysis to identify key conversations, trends,
and patterns.

FUNDING: This study was conducted at the University of Oklahoma, College of
Public Health and was supported by Oklahoma Tobacco Research Center grant
# C1081507.
CORRESPONDING AUTHOR: Evan Floyd, PhD, Assistant Professor, University of
Oklahoma, Occupational and Environmental Health, 801 N.E. 13th St., Oklahoma
City, OK 73216, USA, 405-270-2070 x41162, evan-floyd@ouhsc.edu

Methods: 3.7 M tweets were supplied by the Twitter Firehose. They represented
all public tweets sent between May 1, 2013 and May 1, 2014 that were matching
strategic keywords. Metrics utilized for the purposes of this study were time, date,
geolocation, user profile link, tweet content, and tweet link. Two-stage content
analysis was performed: 1) randomly sampling tweets from the full dataset and
classifying content for e-cigarette relevance until a manageable sample of at least
10,000 relevant tweets was achieved and 2) classifying content of each relevant
tweet for sentiment, user description , genre, and theme. Bivariate associations
and correlation analysis were performed as well.

PA1-11

A RANDOMIZED, CONTROLLED, CROSSOVER, RELATIVE
BIOAVAILABILITY STUDY OF NICOTINE DELIVERED BY AN
ELECTRONIC VAPOUR PRODUCT, A NICOTINE INHALATOR, AND
A CONVENTIONAL CIGARETTE
Tanvir Walele, MSc*1,2, Josie Williams, PhD2, Girish Sharma, MD, Rebecca Savioz,
MSc4, Claire Martin, MSc4, 1Fontem Ventures, Amsterdam, Netherlands, 2Imperial
Tobacco, Science & Submissions, Bristol United Kingdom, 3Simbec Research,
United Kingdom, 4Clinopsis, Switzerland

Results: Findings show that 71% of the sample tweets were classified as
positive sentiments, while negative and neutral tweets made 12% and 17% of
the sample. Most tweets containing images (92%) were positive. The top two
categories of users who tweeted about e-cigarettes were everyday people (65%)
and E-cig community movement (16%). Personal opinion (28%) and marketing
(21%) were the two largest genres of tweets, where advertising (26%) and policy/
government (20%) were the two largest themes.

Introduction: This randomized, controlled clinical trial was designed to
investigate the pharmacokinetic (PK) profile of nicotine delivered by an electronic
vapour product (EVP) prototype in comparison with conventional cigarettes (CC)
and an inhalator used in nicotine replacement therapy (NRT).

Conclusion: Analyzing social media trends is a meaningful way to inform public
health practitioners of the current sentiments in regards to e-cigarettes, including
who is engaged in the dialogue, what they are saying, and what they are doing.
This study also provides a replicable methodology, as well as insights for how
this method can be automated using computational methods such as supervised
machine learning.

Methods: This is a randomized controlled study in two parts using a four-way
crossover study design. The first part compared an EVP device with flavoured
(COOL2.0%) and unflavoured (BL2.0%) capsules, with conventional cigarettes
(JPS Silver, King Size, 0.5mg nicotine) and a 15-milligram nicotine inhalator
(Nic15). The second part compared the non-flavoured EVP containing different
nicotine concentrations (BL0%, BL0.4%, BL0.9%, or BL2.0%). A total of 24 healthy
male subjects were included, 12 assigned to Part 1, and 12 assigned to Part 2.
The study was performed according to good clinical practice (GCP) standards and
registered in clinicaltrials.gov.

FUNDING: National Institutes of Health, National Cancer Institute
CORRESPONDING AUTHOR: Iva Stoyneva, MA, National Cancer Institute, 9609
Medical Center Drive, Room 3E230, Rockville, MD 20850, USA, 240-276-6727,
iva.stoyneva@nih.gov

Results: Part 1: The maximum plasma level of nicotine after the fourth product
administration (Cmax) was similar for the 2 EVP prototypes (3.83 ng/ml for BL2.0%
and 2.76 ng/ml for COOL2.0%) and for the Nic15 product (2.71 ng/ml). These
levels were significantly lower compared to CC (23.03 ng/ml). The time to reach
this level (Tmax) was longer for the EVPs (8.8 min for BL2.0%, 12.7 min for
COOL2.0%) and the Nic 15 (11.4 min), than for the CC (3.2 min). Part 2: Dose
proportionality was seen for the different nicotine levels of the EVP prototype. The
Cmax was 3.69 ng/ml for BL2.0%, 2.02 ng/ml for BL0.9%, 0.97 ng/ml for BL0.4%
and 0.05 ng/ml for BL0%. The mean Tmax ranged from 7.7 to 13.2 min.

PA1-10

EFFECT OF VAPING POWER ON AEROSOL SIZE DISTRIBUTION
AND E-JUICE VAPORIZED IN A TYPICAL E-CIGARETTE
Evan L. Floyd*, PhD, David L. Johnson, PhD, Jun Wang, PhD, James L. Regens,
PhD, University of Oklahoma-Health Sciences Center

Conclusions: At the maximum nicotine concentration of 2% as prescribed by the
EU Tobacco Products Directive, EVPs such as the prototypes tested in this study
have the potential to deliver nicotine with a similar PK profile as for inhalators used
in NRTs. The Cmax of all products tested was approximately one tenth of that of
the tested CC and the Tmax approximately three times longer.

E-cigarette technology has rapidly evolved toward higher powered devices that
produce more concentrated aerosol and, presumably, a more satisfying vaping
experience. This research characterizes the effect of vaping power on mass of
e-juice vaporized as well as particle size and particle mass distributions. Vaping
aerosol was produced with a tank-style e-cigarette equipped with an adjustable
voltage battery set to 3.3 and 11.2 Watts. Aerosol particle size distributions were
measured simultaneously with a Scanning Mobility Particle Sizer (SMPS) and
an Aerodynamic Particle Sizer (APS), providing a combined size measurement
range of 16 nanometers (nm) to 19.8 micrometers (µm). This instrument ensemble
was also used to characterize conventional cigarette smoke aerosol for direct
comparison. Additionally e-juice vaporization mass was measured at 9 points

JUSTIFICATION: This study provides interesting insights about where EVPs
are situated in terms of their ability as nicotine delivery devices in comparison to
conventional cigarettes and NRTs.
FUNDING: This study was funded by Fontem Ventures.
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CORRESPONDING AUTHOR: Tanvir Walele, MSc, Senior Scientist,
Fontem Ventures, Winterstoke Road, Bristol, WI BS3 2LL, United Kingdom,
+441179337589, tanvir.walele@fontemventures.com

PODIUM PRESENTATION 3: GENETICS
INITIATION THROUGH CESSATION

PA1-12

PA7-1

NICOTINE RESIDUES IN HOUSES OF ELECTRONIC CIGARETTE
USERS, TOBACCO SMOKERS, AND NON-SMOKERS IN WESTERN
NEW YORK, USA

THE CHRNA5 D398N POLYMORPHISM: EFFECTS OF THE
POLYMORPHISM ON DRUG RESPONSE AND BRAIN FUNCTION
IN A MOUSE MODEL
Jerry A. Stitzel*1, Rebecca S. Helfand2, André W. Zalud2, 1Institute for Behavioral
Genetics and Department of Integrative Physiology, University of Colorado
Boulder, 2Institute for Behavioral Genetics, University of Colorado Boulder

Derek Bush, Maciej L. Goniewicz, PharMD, PhD*, Roswell Park Cancer Institute
Purpose: Thirdhand smoke is the residue of tobacco toxicants that can persist
on surfaces after smoking has ceased. The nicotine deposited on the surfaces
can react with airborne chemicals to create carcinogens. While prior studies
have shown that there is nicotine residue in tobacco smokers’ homes, none have
examined the nicotine deposition on surfaces in electronic cigarette users’ homes.

The human polymorphism designated rs16969968 leads to an aspartic acid
(D) to asparagine (N) amino acid change at position 398 in CHRNA5, the gene
that encodes the nicotinic acetylcholine receptor (nAChR) alpha5 subunit. This
polymorphism repeatedly has been associated with risk for nicotine dependence
and other smoking-related behaviors. To appreciate the neurobiological basis for
how this genetic variant alters risk for nicotine dependence, we have generated
a knock-in mouse that possesses the “risk” variant of Chrna5 (N397). Consistent
with human data, the N397 mouse exhibited significantly elevated nicotine intake
relative to animals possessing the non-risk variant (D397). The N397 variant also
increased sensitivity to the rewarding effects of nicotine but did not alter sensitivity
to the aversive effects of nicotine. Functionally, the risk variant decreased nicotinestimulated dopamine release from synaptosomes prepared from the nucleus
accumbens. Other experiments indicated that there are few genotype-dependent
effects on neurotransmitter content in the nucleus accumbens (NA) and ventral
tegmental area (VTA) under baseline conditions. However, the N397 risk-variant
mouse exhibited a reduction in dopamine, glutamate, taurine and glycine content
in the NA following nicotine exposure as compared to the D397 mouse. In contrast,
the N397 mouse exhibited elevated levels of serotonin, glutamate, taurine and
glycine in the VTA relative to the D397N mouse after nicotine exposure. Nicotine
treatment also led to an increase in serotonin turnover in the VTA of D397 mice
but not N397 mice. These data indicate that the CHRNA5 D398N variant may
make an individual more prone to nicotine dependence due to unique alterations in
brain chemistry in response to nicotine exposure. Understanding how these gene
x nicotine exposure dependent alterations in brain chemistry influence continued
nicotine use may provide insight into the mechanism through which the CHRNA5
D398N is associated with nicotine dependence in humans.

Methods: We measured nicotine on surfaces in three groups of homes: 8
electronic cigarette users, 6 cigarette smokers, and 8 nonsmokers. The wipe
samples were taken from the homes of individuals residing in the Buffalo, NY area.
The residents needed to have smoked or vaped in their home on a regular basis.
Tobacco cigarettes had not been smoked in the homes of electronic cigarette
users for over a year. Three surface wipe samples were taken in each room from
the floor, wall and window. Nicotine was extracted from the wipes and analyzed
using gas chromatography. A Kruskal-Wallis test was performed to determine
statistical differences in the nicotine levels between the groups of homes.
Results: Half of the electronic cigarette users’ homes had detectable levels of
nicotine on surfaces whereas nicotine was found in all of the tobacco cigarette
smokers’ homes. Trace amounts of nicotine were also detected in half of the
non-smokers homes. There was no significant difference in the levels of nicotine
found upon the different surfaces in the homes (p > 0.05). Nicotine levels in
electronic cigarette users homes was significantly lower than that found in cigarette
smokers homes (average concentration 8±17 vs. 1,303±2,676 micrograms/m2;
p<0.05). There was no significant difference in the amount of nicotine in electronic
cigarette users’ and non-smokers’ homes (p>0.05).
Conclusions: Nicotine is a common contaminant found on indoor surfaces even
in non-smokers homes. Using electronic cigarettes indoors significantly reduces
thirdhand exposure to nicotine compared to smoking tobacco cigarettes.

JUSTIFICATION: Understanding the biological basis of how an genetic variant
alters risk for nicotine dependence will be informative for developing improved, or
minimally, targeted treatment strategies for smoking cessation.

JUSTIFICATION: This is a preliminary study showing reduction in thirdhand
exposure to nicotine in houses of electronic cigarette users compared to tobacco
smoking.

FUNDING: Funding support from NIH. CA089392, DA015663, DA026918AA007464
CORRESPONDING AUTHOR: Jerry Stitzel, University of Colorado Boulder,
Institute for Behavioral Genetics, UCB447, Boulder, CO 80309, USA, 303-7356173, stitzel@colorado.edu

FUNDING: This work was supported by Roswell Park Cancer Institute, National
Cancer, Institute (NCI) (P30 CA016056), and National Cancer Institute CURE
Supplement.
CORRESPONDING AUTHOR: Maciej Goniewicz, PharmD, PhD, Assistant
Professor, Roswell Park Cancer Institute, Department of Health Behavior, Elm
and Carlton Streets, Buffalo, NY 14201, USA, 716-845-8541, Fax: 716-845-1265,
maciej.goniewicz@roswellpark.org
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POLYGENE BY ENVIRONMENT INTERACTION AND ADOLESCENT
SMOKING RISK
Roseann E. Peterson*, Lindon J. Eaves, Judy L. Silberg, Daniel E. Adkins, Shaunna
L. Clark, Edwin J.C.G. van den Oord, Martin Kennedy, David M. Fergusson,
L. John Horwood, Kevin Conway, Youfang Liu, Patrick F. Sullivan, William E.
Copeland, Adrian Angold, Alaattin Erkanli, Ashwin Patkar, E. J. Costello, Hermine
H. Maes, on behalf of the GEDI Consortium, Virginia Institute for Psychiatric and
Behavioral Genetics Virginia Commonwealth University
Given that more than 80% of adult smokers initiate before the age of 18,
adolescence represents an important developmental period for studies of smoking
behavior (SB). While genetic factors have consistently been demonstrated to
influence individual differences in SB, heritability estimates from twin and family
studies of smoking initiation (SI) are typically higher for adults than adolescents.
Previously, we conducted genome-wide association studies (GWAS) of adolescent
smoking behavior in three longitudinal cohorts (n=2541), including a twin sample
(Virginia Twin Study of Adolescent Behavior Development, ABD), and two
epidemiological samples, (Great Smoky Mountain Study, and Christchurch Health
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JUSTIFICATION: Our results suggest that peer groups could share similar
sensation seeking tendencies, thereby increasing individual group members’ risks
to engage in sensation seeking behavior.

and Development Study). Despite failing to detect any single-marker associations
attaining genome-wide significance, we estimated by the GCTA approach that
genome-wide common variation in aggregate accounted for 42.0-69.7% of the
variance in SB (p<1.0x10-8). Here, we extend our previous work by examining
environmental effects on adolescent smoking using three complimentary
approaches: (1) incorporating environmental main effects, (2) assessing polygene
score by environment interaction, and (3) estimating the proportion of trait variance
due to gene by environment interactions (GxE). Preliminary analyses yielded
significant environmental main effects for socioeconomic status (OR = 1.4-2.1)
and mother smoking during pregnancy (OR = 1.5-1.9) on adolescent smoking
behavior. A genetic score comprised of 25 adult-smoking associated SNPs was
not associated with SB nor were there significant genetic score by environmental
interactions. However, the GCTA estimated proportion of variance due to genetic
by environment interaction for SB ranged 18-26% for SES and maternal smoking
during pregnancy. Future research will apply these methods to additional smoking
behaviors and compare polygene scores by alternative methods (i.e., BLUP,
p-value threshold). Albeit preliminary, these results suggest that GxE may play an
important role in adolescent smoking risk.

CORRESPONDING AUTHOR: Anna Wilkinson, PhD, Assistant Professor, UT
School of Public Health, Austin Regional Campus, 1600 Guadalupe, Austin,
TX 78759, USA, 512-391-2528, Fax: 512-482-6185, anna.v.wilkinson@uth.tmc.edu
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SMOKING INITIATION AND QUANTITY: SAME OR DIFFERENT
GENETIC AND/OR ENVIRONMENTAL RISK FACTORS?
Hermine H. Maes, PhD, Elizabeth Prom-Wormley, Lindon J. Eaves, Judy L.
Silberg, Donna Miles, Richard Schieken, Lenn Murrelle, Matt McGue, Bill Iacono,
Lisa Legrand, Di Samek, Soo Rhee, John K. Hewitt, Susan Young, Robin
Corley, Victoria White, John Hopper, Gaston P. Beunen, Martine Thomis, Dorret
Boomsma, Meike Bartels, Jacqueline Vink, Paul Lichtenstein, Jaakko Kaprio,
Dick Rose, Danielle Dick, Michael C. Neale, Virginia Institute for Psychiatric and
Behavioral Genetics Department of Human and Molecular Genetics, Psychiatry &
the Massey Cancer Center, Virginia Commonwealth University

JUSTIFICATION: Identify gene and environmental effects contributing to smoking
behavior in adolescence.
FUNDING: Grant support by NIMH (MH63970, MH63671, MH48085,
K01MH093731 and K23MH080230), NIDA (DA/MH11301, DA024413, DA025109),
NARSAD, and William T. Grant Foundation.

Previous studies have suggested a changing role for the contributions of
genetic and shared environmental factors to liability of smoking initiation from early
adolescence to young adulthood. Measures of smoking quantity typically show a
larger contribution of genetic factors. However, estimates of the overlap in risk
factors to smoking initiation and quantity have been less consistent, especially in
adolescence. Furthermore individual studies were often underpowered to estimate
these factors reliably, especially in early adolescence partly because of the rapidly
increasing prevalence of ever smoking. The current study combines data from
the major twin registries in the US (Virginia, Colorado, Minnesota) and around the
world (Europe & Australia) to jointly estimate the mean level of smoking initiation
and quantity and the causes of individual differences in smoking initiation and
progression. Sample sizes ranged from 3000 to over 10,000 individuals at any
given age between ages 12 and 19. Structural Equation Modeling was used to fit
alternative genetic models in OpenMx and test whether the liabilities to smoking
initiation and quantity are independent or correlated and whether sex differences
exist in the causes of variation. Cross-sectional twin correlations suggested that
both additive genetic and shared environmental factors influenced the liability of
smoking initiation and quantity across the adolescent and young adult age range
with their roles shifting throughout adolescence such that genetic factors gradually
explain a larger proportion of the variance. In early and middle adolescence, the
liabilities to smoking initiation and quantity were primarily independent while in
later adolescence and young adulthood, a correlated liability model fitted the data
better. Thus different factors appear to influence whether someone starts to smoke
and how much they smoke in early adolescence where at least partly the same
factors contributed to whether and how much one smokes in late adolescence/
young adulthood. These results may have important implications for prevention/
intervention efforts to decrease the consequences of smoking.

CORRESPONDING AUTHOR: Roseann Peterson, PhD, Postdoctoral Fellow,
Virginia Commonwealth University, Virginia Institute for Psychiatric and Behavioral
Genetics, 800 East Leigh Street, P.O. Box 980003, Richmond, VA 23298, USA,
612-298-9363, repeterson@vcu.edu
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SMOKING BEHAVIOR AND PEER NETWORKS: SENSATION
SEEKING PHENOTYPES AND GENOTYPES
Anna V. Wilkinson*1, Christopher S. Marcum2, Elizabeth A. Vandewater1, Galya
Bigman1, Seoung-Eun Park1, Margaret R. Spitz3, Laura M. Koehly2, 1University
of Texas School of Public Health, 2National Human Genome Institute, 3Baylor
College of Medicine
Smoking initiation, a sensation seeking behavior, occurs within a social context,
among networked peers, and peer influence on smoking behavior is assumed
to predominantly reflect an environmental influence. Yet, sensation seeking
tendencies have both genetic and non-genetic underpinnings. For example,
single nucleotide polymorphisms (SNPs) in the dopamine transporter gene
(SLC6A3) are associated with self-reported sensation seeking tendencies
and behaviors, including smoking initiation. Here we investigate whether peer
network structures might relate to genotypic (SLC6A3) and phenotypic measures
of sensation seeking (self-reported tendencies), and thereby influence smoking
behavior. Participants (n=1,132 of whom 573 were girls and all of Mexican origin)
in the current analysis are members of a cohort established to examine genetic
and non-genetic determinants of smoking initiation. Participants provided a
saliva sample, which was genotyped for SNPs identified from the literature as
associated with sensation seeking behaviors, including SLC6A3. Self-report
data on sensation seeking tendencies, cigarette use, and number of friends who
smoke were collected in 2008-09 when participants were between the ages of 12
and 17 (mean=14.3; SD=1.04). Using analysis of variance, we examined mean
differences in a) cigarette use, b) sensation seeking tendencies, and c) minor
allele frequency (MAF) of SCL6A3 by number of peers who smoke (none, one, or
more than one). Among youth who reported no friends who smoke, 16% reported
cigarette use, compared to 41% among youth who reported one friend smokes,
and 64% among youth who reported more than one friend smokes (p<0.001). We
observed a positive linear relationship between number of friends who smoke and
sensation seeking tendencies (p<0.001 for all), as well as the MAF of SCL6A3
(p=0.061). Our results suggest that with respect to smoking behavior, peer groups
share similar genotypic and phenotypic sensation seeking tendencies. . Targeting
smoking interventions to peer groups based on smoking status to address
sensation seeking tendencies could increase prevention efforts and intervention
efficacy.

JUSTIFICATION: Knowledge of overlap between risk factors for smoking initiation
and quantity has implications for where prevention/intervention efforts should be
focused.
FUNDING: R01DA025109, R37DA018673
CORRESPONDING AUTHOR: Hermine H Maes, PhD, Virginia Commonwealth
University, PO Box980003, Richmond, VA 23298, USA, 804-828-8145, hmaes@
vcu.edu

Our results suggest that peer groups could share similar sensation seeking
tendencies, thereby increasing individual group members’ risks to engage in
sensation seeking behavior. Targeting smoking interventions to peer groups based
on smoking status could increase intervention efficacy.
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NIDA Contract HHSN271200477471C; phenotypic and genotypic data are stored
in the NIDA Center for Genetic Studies (NCGS) at http://zork.wustl.edu/ under
NIDA Contract HHSN271200477451C (PIs J Tischfield and J Rice); genotyping
services were also provided by the Center for Inherited Disease Research (CIDR),
which is fully funded through a federal contract from the National Institutes of Health
(NIH) to The Johns Hopkins University, contract number HHSN268200782096. Dr.
LiShiun Chen was supported by KL2RR024994 and K08DA030398. COPDgene:
The project described was supported by Award Number U01HL089897 and
Award Number U01HL089856 from the National Heart, Lung, and Blood Institute.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Heart, Lung, And Blood Institute or
the National Institutes of Health. The COPDGene® project is also supported by
the COPD Foundation through contributions made to an Industry Advisory Board
comprised of AstraZeneca, Boehringer Ingelheim, Novartis, Pfizer, Siemens and
Sunovion. German Lung Cancer Study The HGF GWA study was made of three
independent investigations: the LUCY-study (Helmholtz ZentrumMuenchen, PIs
Wichmann, Bickeböller), the Heidelberg lung cancer case-control study (German
Cancer Research Center, PI Risch) and KORA surveys (“Cooperative health
research in the Region of Augsburg”, PI Wichmann). LUCY was partly funded by the
National Genome Research Network (NGFN), the DFG (BI 576/2-1; BI 576/2–2),
the Helmholtzgemeinschaft (HGF) and the Federal office for Radiation Protection
(BfS: STSch4454). The Heidelberg sample collection was partly supported by the
Deutsche Krebshilfe (70-2919).The KORA platform predominantly is financed by
public funds allocated to the Helmholtz ZentrumMünchen by the Federal Ministry
of Education and Research and the State of Bavaria. Germany Saarland ESTHER
Study. This study was supported in part by the Baden-Württemberg State Ministry
of Science, Research and Arts; by the German Federal Ministry of Education and
Research. Greater Toronto Area Lung Cancer study: This study is supported by
Canadian Cancer Society Research Institute (no. 020214) Hawaii Case-Control
Study: This project was supported by Grant ROI-CA-55874 and Contract NOI-CN05223 from the United Stales National Cancer Institute and by Grant EDT-78 from
the American Cancer Society. Karmanos Cancer Institute, Wayne State University:
The Karmanos Cancer Institute contribution was supported by the National Cancer
Institute (NCI; R01 Ca60691, R01 CA14176, N01 PC35145, P30 CA022453).
Mayo Study, Mayo Clinic, College of Medicine: The contribution was supported
by NIH-R01-80127/84354 and Mayo Foundation Fund NELCS: The New England
Lung Cancer Study was funded by Grant Number P20RR018787 from the National
Center for Research Resources (NCRR), a component of the National Institutes of
Health (NIH). Netherland Radboudumc: The study was funded by an investment
grant of Radboud university medical center. Northern California Lung Cancer
Study, University of California San Francisco (UCSF): The UCSFcontribution
was supported by the National Institute of Environmental Health Sciences [R01
ES06717]; and the National Cancer Institute [R01 CA 52689 to MW]. Norway:
Funding by the Norwegian Cancer Society and the Norwegian Research Council.
Nurses Health Study (NHS-BrCa, NHS-T2D, NHS-CHD). This work was supported
by 2P01CA87969-11 (the Nurses Health Study), U19 CA148065-01and U19
CA148127 (Discovery Biology and Risk of Inherited Variants in Breast Cancer
or DRIVE and Transdisciplinary Research in Cancer of the Lung or TRICL, part
of the NCI’s GAME-ON initiative). The Resource for Lung Cancer in North Trent
(ReSoLUCENT) / Sheffield: This study has been supported by Sheffield ECMC
(Experimental Cancer Medicine Centre) and Weston Park Hospital Cancer Charity.

CHRNA5 RISK VARIANT PREDICTS DELAYED SMOKING
CESSATION AND EARLIER LUNG CANCER DIAGNOSIS—A
META-ANALYSIS
Li-Shiun Chen1*, Rayjean J. Hung2, Timothy Baker3, Amy Horton1, Rob
Culverhouse4, Nancy Saccone5, Iona Cheng6, Bo Deng7, Younghun Han8, Helen
M. Hansen9, Janet Horsman10, Claire Kim11, Sharon Lutz12, Albert Rosenberger13,
Katja K. Aben14, Angeline S. Andrew15, Naomi Breslau16, Shen-Chih Chang11, Aida
Karina Dieffenbach17,18, Hendrik Dienemann19,20, Brittni Frederiksen21, Jiali Han22,23,
Dorothy K. Hatsukami24, Eric O. Johnson25, Mala Pande26, Margaret R. Wrensch9,
John McLaughlin2, Vidar Skaug27, Henricus F. van der Heijden28, Jason Wampfler7,
Angela Wenzlaff29, Penella Woll10, Shanbeh Zienolddiny27, Heike Bickeböller13,
Hermann Brenner17,18, Eric J. Duell30, Aage Haugen27, Joachim Heinrich31, John
E. Hokanson21, David J. Hunter22, Lambertus A. Kiemeney32, Philip Lazarus33,
Loic Le Marchand34, Geoffrey Liu35, Jose Mayordomo36, Angela Risch20,37, Ann G.
Schwartz29, Dawn Teare38, Xifeng Wu26, John K. Wiencke9, Ping Yang7, Zuo-Feng
Zhang11, Margaret R. Spitz39, Peter Kraft22, Christopher I. Amos8, Laura J. Bierut1
Background: Recent meta-analyses show strong evidence of associations
between genetic variants in CHRNA5 on chromosome 15q25, smoking quantity,
and lung cancer. This meta-analysis tests whether the CHRNA5 variant
rs16969968 predicts age of smoking cessation and age of lung cancer diagnosis.
Methods: Meta-analyses examined associations between rs16969968, age of
quitting smoking, and age of lung cancer diagnosis in 24 studies of European
ancestry (N=29,072).
Results: The rs16969968 allele (A) is associated with a lower likelihood of
smoking cessation (HR=0.95, 95%CI=0.92-0.98, p=0.0043), and the AA genotype
is associated with a 4-year delay in median age of quitting compared with the GG
genotype. Among smokers with lung cancer diagnoses, the rs16969968 genotype
(AA) is associated with 4 years earlier median age of diagnosis compared with the
low-risk genotype (GG) (HR=1.08. 95% CI=1.04-1.12, p=1.1*10-5).
Conclusion: These data support the clinical significance of the CHRNA5
variant rs16969968. It predicts delayed smoking cessation and an earlier age
of lung cancer diagnosis in this meta-analysis. Given the existing evidence that
this CHRNA5 variant predicts favorable response to cessation pharmacotherapy,
these findings underscore the potential clinical and public health importance of
rs16969968 in CHRNA5 in relation to smoking cessation success and lung cancer
risk.
JUSTIFICATION: These findings inform both clinical research and public health by
suggesting a genetic marker can be used to predict age of smoking cessation and
lung cancer diagnosis, both of which are important health problems.
FUNDING: International Lung Cancer Consortium (ILCCO): The data management
of ILCCO is supported by Cancer Care Ontario Research Chair awarded to R.
Hung, and NIH U19 CA148127 Transdisciplinary Research in Cancer of the
Lung (TRICL). The TRICL study was supported by a grant from the National
Institute of Health (U19CA148127). The Toronto study was also supported by
Canadian Cancer Society Research Institute (no.020214), Ontario Institute of
Cancer and Cancer Care Ontario Chair Award to RH. Sample collection for the
Heidelberg lung cancer study was in part supported by grant 70-2919 from the
Deutsche Krebshilfe. The work was additionally supported by a Helmholtz-DAAD
fellowship (A/07/97379) to MNT and by the National Institute of Health (USA)
(U19CA148127). The KORA Surveys were financed by the GSF, which is funded
by the German Federal Ministry of Education, Science, Research and Technology
and the State of Bavaria. The LUng Cancer in the Young study (LUCY) was
funded in part by the National Genome Research Network (NGFN), the DFG (BI
576/2-1; BI 576/2–2), the Helmholtzgemeinschaft (HGF) and the Federal office
for Radiation Protection (BfS: STSch4454). Genotyping was performed in the
Genome Analysis Center (GAC) of the Helmholtz ZentrumMuenchen. Funding
for the MD Anderson Cancer Study was provided by NIH grants (P50 CA70907,
R01CA121197, RO1 CA127219, U19CA148127, RO1CA55769) and CPRIT
grant (RP100443. The Harvard Lung Cancer Study was funded by Funded by
National Institutes of Health (CA074386, CA092824, CA090578. Tthe National
Key Basic Research Program Grant (2011CB503805) and the National Natural
Science Foundation of China (30730080, 30972541, 30901233 and 30872178).
MD Anderson: NCI/NIH K07CA160753 Collaborative Genetic Study of Nicotine
Dependence (COGEND): The COGEND contribution was supported by the
National Cancer Institute (NCI; P01 CA089392), The National Human Genome
Research Institute (NHGRI; U01 HG04422-01), and the National Institute on Drug
Abuse (NIDA;K02 DA021237). COGEND genotyping was in part performed under

CORRESPONDING AUTHOR: Li-Shiun Chen, Washington University, Campus
Box 8134, 660 South Euclid Ave, St. Louis, MO 63110, USA, 314-362-3932,
chenli@psychiatry.wustl.edu
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CYP2A6 GENOTYPE DIFFERENTIALLY SHAPES STRIATALCORTICAL BRAIN CIRCUITS IN SMOKERS VS. NONSMOKERS
Sufang Li, Rachel F. Tyndale, Ewa Hoffmann, Yihong Yang, Elliot A. Stein,
Neuroimaging Research Branch, NIDA-IRP, NIH, Baltimore, MD, USA Centre for
Addiction and Mental Health and Departments of Psychiatry, Pharmacology and
Toxicology, University of Toronto
Genetic variations in CYP2A6 determine the rate of nicotine metabolism and
are associated with smoking behaviors. A functional brain imaging study showed
that genetic variation in CYP2A6 modulates neural reactivity to smoking cues.
However, whether the CYP2A6 genotype directly shapes the intrinsic functional
connectivity of brain circuits and how such genotype effects, if any, interact with
smoking remains unknown. We addressed these issues using resting-state fMRI
and network analysis. 48 smokers (Normal: Slow = 25:23) and 71 non-smokers
(Normal: Slow = 28:43) were included in the analysis. Subjects underwent a 6
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min resting-state fMRI scan. Functional connectivity strength (FCS), defined as
the average functional connectivity between one voxel and all gray matter voxels
in the brain, was computed for each subject. Genomic DNA was assayed from
blood samples using standard protocols. A 2 (Genotype: Normal, Slow) × 2
(Status: Smokers, Nonsmokers) ANCOVA was performed on the FCS, including
age, gender, IQ and years of education as covariance. Significant CYP2A6
GENOTYPE × SMOKING STATUS interactions were found in the dorsal anterior
cingulate cortex (dACC), bilateral striatum, bilateral insula, dorsal lateral prefrontal
cortex, and middle frontal gyrus (p < 0.05, corrected). Post-hoc analysis revealed
that smokers with normal metabolizer genotype have higher FCS than slow
metabolizer genotype group in all regions; no CYP2A6 genotype effect was found
in nonsmokers. This is the first study to reveal interactions of the CYP2A6 genotype
and nicotine use on brain functional connectivity. The interactions were mainly
located in structures within mesocorticolimbic circuits, which have been implicated
in drug addiction. Since the rate of nicotine metabolism is slower in individuals with
the slow CYP2A6 genotype, these results suggest that a greater amplitude and/or
longer duration of nicotine may reduce the FCS in mesocorticolimbic circuits. It is
consistent with a previous study showing lower cue reactivity associated with the
slow CYP2A6 genotype in smokers and suggests that that CYP2A6 genotype can
shape brain circuits differentially in smokers and nonsmokers.

adjusting for both individual and neighborhood demographics. Neither tobacco
retailer density near schools nor the presence of a tobacco retailer within 1,000
feet was associated with ever smoking.

FUNDING: Supported by the Intramural Research Program of the National Institute
on Drug Abuse, National Institutes of Health, NIH PGRN grant DA020830, CIHR
grant TMH109787, an Endowed Chair in Addiction for the Department of Psychiatry,
CAMH and the CAMH foundation, the Canada Foundation for Innovation (#20289
and #16014) and the Ontario Ministry of Research and Innovation.

IS THERE A RELATIONSHIP BETWEEN THE CONCENTRATION OF
SAME-SEX COUPLES AND TOBACCO RETAILER DENSITY?

Conclusions: Place-based policies that restrict where tobacco can be sold
should not focus exclusively on proximity to schools. Additional policies are
needed to reduce tobacco retailer density everywhere.
JUSTIFICATION: More is known about retail availability of tobacco near schools
than homes, and this is the first studies to examine both in the US population.
FUNDING: Funded by the National Cancer Institute, grants R01-CA67850 and
U01-154821.
CORRESPONDING AUTHOR: Lisa Henriksen, PhD, Senior Research Scientist,
Stanford Prevention Research Center, 1070 Arastradero Road, suite 353, Palo
Alto, CA 94304, USA, 650-723-7053, lhenriksen@stanford.edu
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Joseph G. L. Lee, MPH*1, William K. Pan, DrPH, MPH2, Kurt M. Ribisl, PhD3,
1
UNC Gillings School of Global Public Health, 2Duke Global Health Institute, 3UNC
Gillings School of Global Public Health & UNC Lineberger Comprehensive Cancer
Center

CORRESPONDING AUTHOR: Elliot Stein, PhD, Branch Chief, National Institute
of Drug Abuse, 251 Bayview Blvd, Suite 200, Baltimore, MD 21224, USA, 443740-2650, EStein@intra.nida.nih.gov

Background: Tobacco use is markedly higher among lesbian, gay, and bisexual
(LGB) populations than among heterosexuals. While this disparity historically has
been explained as the result of coping with stress from discrimination and structural
stigma, environmental exposure to tobacco retailers is known to contribute to
tobacco use behaviors. Thus, we aimed to assess the association between the
rate of same-sex couple households and tobacco retailer density and to examine
potential explanations of the relationship.

PODIUM PRESENTATION 3: MARKETING AND RETAILERS

PA18-1

Methods: 97 U.S. counties in the lower 48 states were selected with probability
proportionate to population. Two 2012 commercial databases of tobacco retailers
were merged to create a frame of all tobacco retailers (N=91,010). Retailers were
geocoded, and we calculated the number of tobacco retailers per 1,000 residents
in each census tract (N=17,941). We calculated same-sex couple rates per 1,000
households from Census 2010. We then built sex-stratified spatial regression
models to assessing relationship, adding demographic and neighborhood
environment variables to examine confounding.

TOBACCO RETAILER DENSITY NEAR HOME AND SCHOOL:
ASSOCIATIONS WITH TEEN SMOKING IN U.S. HOUSEHOLDS
Trent Johnson, MPH*1, Nina C. Schleicher, PhD1, Lindsey Winn, MS1, Ashley
Sanders-Jackson, PhD1, Stephen P. Fortmann, MD2, Lisa Henriksen, PhD3,
1
Stanford Prevention Research Center, 2Kaiser Permanente Center for Health
Research, 3Stanford Prevention Research Center
Background: Socioecological explanations for adolescent tobacco use
emphasize the retail availability of products and marketing near schools. Less is
known about the impact of living in neighborhoods with a high concentration of
tobacco retailers and the relative influence of home and school environments on
smoking uptake.

Results: For same-sex couples, by sex, and tobacco retailer density there
was a small but significant positive relationship, as hypothesized. Controlling for
area-level racial/ethnic composition and median income explained this relationship
for female same-sex couples. Controlling for neighborhood racial/ethnic
composition, median income, the presence of interstate highways, and urbanicity
level did not fully explain the relationship between male same-sex couples and
tobacco retailer density.

Methods: Baseline survey data from 2,771 adolescents (age 13-16) were drawn
from a web panel that uses address-based sampling to construct a representative
sample of US households. Participants answered questions about cigarette
smoking, peer and parent use, and other risk factors. Using ArcGIS, we created
800-foot, roadway network buffers around each participant’s home and school.
Address data for likely tobacco retailers were purchased from two different sources,
and tobacco retailer density measured the number of retailers per square mile for
each buffer. Neighborhood demographics (percent African American, Hispanic,
and below poverty) were obtained from intercensal estimates. Logistic regressions
modeled ever smoking as a function of home and school density separately,
adding individual characteristics (age, gender, race, ethnicity, and self-reported
grades), followed by social influences and neighborhood demographics. Presence
of a tobacco retailer within 1,000 feet of schools was examined for relevance to
potential regulation of tobacco sales.

Discussion: There is a small, but potentially meaningful at the population level,
relationship between the concentration of same-sex couple households and the
density of tobacco retailers. This relationship can be explained by other physical
and demographic neighborhood characteristics for female same-sex couples;
however, the relationship for male same-sex couples remains. The significant,
positive relationship between rates of same-sex couple households and tobacco
retailer density in census tracts suggests the possibility that disparities in tobacco
use for LGB populations may have an environmental component.
JUSTIFICATION: Little is known about tobacco use disparities for LGBT
populations, and the existing literature focuses largely on the role of stress/discrimination and targeted marketing. This research suggests that a greater density
of tobacco retailers in LGB neighborhoods may help contribute to disparities in
LGB tobacco use.

Results: Prevalence of ever smoking was 18.7 percent. Tobacco retailer density
was skewed for home (median=0.0; IQR=4.7) and for school buffers (median=8.7;
IQR=14.5). Nearly half of adolescents attended a school within 1,000 feet of a
tobacco retailer. Each increase of one tobacco retailer per square mile in the home
buffer was associated with higher odds of ever smoking (OR=1.01; CI=1.01, 1.02),

FUNDING: Research reported in this publication was supported by the National
Cancer Institute of the U.S. National Institutes of Health under Award Numbers
F31CA186434 and U01CA154281.
CORRESPONDING AUTHOR: Joseph Lee, MPH, UNC Chapel Hill, CB 7595,
Chapel Hill, NC 27599, USA, 919-794-1691, jose.lee@unc.edu
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Thomas R. Kirchner, PhD*1,2,3, Andrew Anesetti-Rothermel, MPH1,4, Heather
Carlos5, Taneisha S. Scheuermann, PhD6, Lorraine R. Reitzel, PhD7, Jasjit S.
Ahluwalia, MD, MPH, MS8, 1The Steven A. Schroeder National Institute for
Tobacco Research and Policy Studies, Legacy, 2Department of Health, Behavior
and Society, Johns Hopkins School of Public Health, 3Department of Oncology,
Lombardi Comprehensive Cancer Center, Georgetown University Medical Center,
4
Department of Epidemiology, School of Public Health, West Virginia University,
5
Norris Cotton Cancer Center, Dartmouth College, 6Department of Preventive
Medicine and Public Health, University of Kansas Medical School, 7Department
of Educational Psychology, University of Houston, 8Department of Medicine and
Center for Health Equity, University of Minnesota Medical School

Joseph G.L. Lee, MPH*1, Lisa Henriksen, PhD2, Shyanika W. Rose, PhD, MA3,
Sarah Moreland-Russell, PhD, MPH4, Kurt M. Ribisl, PhD5, 1UNC Gillings School
of Global Public Health, 2Stanford Prevention Research Center, 3UNC Gillings
School of Global Public Health, Schroeder Institute for Tobacco Research and
Policy Studies, Legacy, 4Center for Public Health Systems Science, Washington
University in St. Louis, 5UNC Gillings School of Global Public Health and UNC
Lineberger Comprehensive Cancer Center

TOBACCO OUTLET DENSITY AND CONVERTED VERSUS NATIVE
NONDAILY TOBACCO USE IN A NATIONAL TRIETHNIC SAMPLE

NEIGHBORHOOD DISPARITIES IN POINT-OF-SALE TOBACCO
MARKETING: SYSTEMATIC REVIEW AND META-ANALYSIS

Objective: Tobacco industry documents show systematic targeting of minority
and low-income consumers at the point of sale (POS). We sought to systematically
review and meta-analyze extant evidence of disparities in tobacco marketing at
tobacco retailers by socio-demographic neighborhood characteristics.

Objective: Estimate the degree that tobacco outlet density affects nondaily
smoking (NDS) prevalence by examining the link between the spatial distribution
of US tobacco outlets and patterns of NDS within a national triethnic sample.

Methods: We identified 43 relevant papers from 893 unique results of a
systematic search in 10 databases on May 28, 2014. We found 126 effect sizes
for associations of price, placement, promotion, or product availability with a
neighborhood demographic of interest (socioeconomic disadvantage, race,
ethnicity, and urbanicity). We conducted a narrative review and random-effects
meta-analysis, stratified by neighborhood characteristics and randomly sampling
for one outcome per study to address dependence among effect sizes. We
used correlations as our measure of effect size. Funnel plots were examined for
evidence of asymmetry.

Participants: N=1,201 nondaily smokers, N=904 (75%) converted NDS (cNDS)
who had previously smoked every day, and N=297 (25%) native NDS (nNDS) who
have only smoked non-daily, drawn from a national online panel.
Main Outcome Measures: Kernel density estimation (KDE) was used to
generate a nationwide probability surface of tobacco outlets that was then linked to
the residential zip-code tabulation area (ZCTA) of each participant. Hierarchically
nested log-linear models were then compared to evaluate the association between
outlet density, nondaily use patterns, price sensitivity and intentions to quit.

Results: There are disparities in the marketing of tobacco products by
neighborhood demographics. Disparities in menthol marketing are starkly present,
with targeting toward urban and more African-American neighborhoods. Smokeless
tobacco products are targeted toward low income and more white communities.
Differences in store type partially but not fully explain these disparities. Metaanalysis was possible for neighborhood socioeconomic disadvantage and
provides marginally significant evidence of more tobacco marketing at retail stores
in more disadvantaged areas, rz=0.08 (95% CI: -0.02 to 0.17).

Results: cNDS were much more likely than nNDS to reside in areas with
higher outlet density (likelihood ratio test statistic=G2=421.9, p<0.001). This was
especially apparent among cNDS who tried and failed to quit completely the
previous year (G2=20.1, p<0.001), and among those with no intentions to quit
in the next 30 days (G2=50.6, p<0.001). cNDS living in high-density areas were
more likely to report that price had influenced their decision to reduce the amount
they smoke (G2=39.9, p<0.001). Those in high-density areas were also more likely
to shop around for better prices (G2=27.5, p<0.001), although neither cNDS nor
nNDS reported that the price of cigarettes affected their choice of brand.

CONCLUSIONS: Geodemographic market segmentation and targeting, a
standard marketing practice across industries, represents an issue of social and
environmental injustice for youth exposure to tobacco marketing and for smokers
whose quit attempts may be stymied by disproportionate marketing in low-income
and African-American neighborhoods.

Conclusions: Findings suggest that nondaily conversion may be a more viable
and attractive alternative to cessation for smokers residing in areas with higher
outlet density and associated lower prices. Particularly in dense urban areas,
tobacco control efforts that encourage cessation may inadvertently increase NDS
rates by driving up nondaily conversion rather than cessation among current daily
smokers.

JUSTIFICATION: Persistent tobacco-related disparities are influenced by tobacco
industry marketing. The literature regarding disparities in point-of-sale marketing
remains un-synthesized and spread across several disciplines. Systematic review
and meta-analysis could inform research on disparities and regulatory action.
FUNDING: Research reported in this abstract was supported by the National
Cancer Institute of the U.S. National Institutes of Health under Award Number
U01CA154281. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health.

JUSTIFICATION: This work could help guide efforts to craft tobacco control
policies that counteract rising nondaily smoking rates, especially in urban areas.
FUNDING: This work was funded by Pfizer’s Global Research Awards for
Nicotine Dependence (JSA). JSA is also supported by the National Institute for
Minority Health Disparities (NCMHD/NIH-1P60MD003422). TRK is supported
by the National Institute on Drug Abuse, National Cancer Institute and Office of
Behavioral and Social Science Research (NIH-R01DA034734).

CORRESPONDING AUTHOR: Joseph Lee, MPH, UNC Chapel Hill, CB 7595,
Chapel Hill, NC 27599, USA, 919-794-1691, jose.lee@unc.edu

CORRESPONDING AUTHOR: Thomas Kirchner, PhD, American Legacy
Foundation, Schroeder Institute, 1724 Massachusetts Ave. NW, Washington,
DC 20036, 202-525-6656, tkirchner@legacyforhealth.org
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A COMPARISON OF THREE POLICY APPROACHES FOR
TOBACCO RETAILER REDUCTION
Allison E. Myers, MPH*, Marissa G. Hall, MSPH, Lisa F. Isgett, MPH, Kurt M.
Ribisl, PhD, University of North Carolina at Chapel Hill
Background: The Institute of Medicine recommends that public health agencies
restrict the number and regulate the location of tobacco retailers as a means
of reducing tobacco use. However, the best policy strategy for tobacco retailer
reduction is unknown.
Purpose: The purpose of this study is to test the percent reduction in the
number and density of tobacco retailers resulting from three potential policies:
(1) prohibiting sales of tobacco products in pharmacies and stores with pharmacy
counters, (2) restricting sales of tobacco products within 1000 feet of schools, and
(3) regulating to 500 feet the minimum allowable distance between tobacco retail
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outlets. Methods. This study uses data from two lists of tobacco retailers in North
Carolina, one at the statewide level, and another “gold standard” list from three
counties. Retailers near schools were identified using point and parcel boundaries
in ArcMap. Python programming language generated a random lottery system to
remove retailers within 500 feet of each other.

practitioners and researchers of areas of immediate needs for education for the
general public and education and training for vapor store owners and staff.
FUNDING:This project was funded by the Oklahoma Tobacco Research Center
CORRESPONDING AUTHOR: Marshall Cheney, PhD, Assistant Professor,
University of Oklahoma, Dept of Health and Exercise Science, 1401 Asp Ave,
Norman, OK 73019, United States, Phone: 405 325-6322, Email: marshall@
ou.edu

Results: Data from both lists indicate that a minimum allowable distance policy
has the greatest impact if implemented singly. Further, using the gold standard
list, implementation of both a pharmacy and near-schools ban would, on average,
reduce retailer density by 29.7% (range 26.3 to 35.6%).
Conclusions: The implementation of policies restricting tobacco sales in
pharmacies, near schools or in close proximity to another tobacco retailer would
substantially reduce the number and density of tobacco retail outlets.

PODIUM PRESENTATION 4: BRAIN REACTIVITY

JUSTIFICATION: This study aims to quantify and compare the reduction in the
number and density of tobacco retailers resulting from three potential policy
solutions; tobacco control practitioners and policy makers would benefit from an
analysis of the potential impact of these three unique policy solutions.
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FUNDING: Funding for this study was provided by the University Cancer Research
Fund to UNC Lineberger Comprehensive Cancer Center at UNC Chapel Hill.
Funding was also provided by a grant from the National Cancer Institute to Dr.
Ribisl (Multi-PI)—“Maximizing state & local policies to restrict tobacco marketing at
point of sale,” 1U01CA154281.

Kelly P. Cosgrove*1,2, Shuo Wang2,3, Su Jin Kim2,3, Erin McGovern1, Evan D.
Morris1,2,3, Yale University, 1Departments of Psychiatry, 2Diagnostic Radiology, and
3
Biomedical Engineering

SEX DIFFERENCES REVEALED IN THE DOPAMINERGIC
SIGNATURE OF TOBACCO SMOKING

Background: Women have more difficulty quitting smoking than men. The
neurobiological basis for this difference is unknown. Dopamine (DA) is a critical
neurochemical that is implicated in nicotine reinforcement and smoking cessation
treatment success, with evidence supporting stronger associations for men
compared to women. A recent methodological innovation allows us to probe
the DA response to smoking in highly localized striatal regions. This is the first
investigation to examine sex differences in anatomical and temporal signatures of
smoking-induced DA release.

CORRESPONDING AUTHOR: Allison Myers, University of North Carolina at
Chapel Hill, Department of Health Behavior, 135 Dauer Drive, 302 Rosenau Hall,
CB #7440, Chapel Hill, NC 27599-7440, USA 919-593-5822, aemyers@live.unc.
edu
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Methods: Sixteen healthy smokers (8M, 8F) abstinent overnight, participated in
one [11C]raclopride positron emission tomography (PET) scan. Subjects smoked
their preferred brand of cigarette while being imaged. Brief DA responses (lasting
only minutes) were extracted from the dynamic PET data. Voxel-wise analyses
produced spatio-temporal patterns of DA release, visualized as “DA movies”.
Parametric images of magnitude and timing of DA release were compared
between groups.

THE VIEW FROM THE OTHER SIDE OF THE COUNTER:
INTERVIEWS WITH VAPOR STORE OWNERS
Marshall K. Cheney, PhD*, Mary Gowin, MPH, Taylor Wann, BS, Department of
Health and Exercise Science University of Oklahoma
Electronic cigarette use is becoming increasingly popular but little is known
about the role of the vapor store in promoting vaping behaviors and user beliefs
about vaping. Customers consider vapor store staff experts and rely on their
information in making decisions about vaping. Thirty-three vapor store owners
and managers were interviewed regarding their beliefs and knowledge about
e-cigarettes, marketing practices, motivations for selling e-cigarettes, how they
explained the safety of vaping to customers, views about teen vaping, and types of
customers who come to their store. Interviews were conducted in the vapor store
and digitally recorded. The recordings were transcribed and analyzed for themes
using NVivo software. Most owners interviewed felt that they were performing
an important health service to their customers by helping them stop smoking but
regrettably the majority were often misinformed about their products and passed
that misinformation along to customers. Owners described how they explained
the safety of nicotine and vaping products to customers, such as equating
nicotine and caffeine, as well as their beliefs about the health impacts of vaping.
Owners shared their “dosing” practices for deciding how much nicotine customers
should get in their e-liquid. The majority of owners reported getting most of their
knowledge about e-cigarettes from Google and YouTube, including how to mix
juices and the safety of their products. Owners described how they marketed their
product to different user segments, and discussed their conflicting views about
teen vaping and their beliefs about whether vaping promoted smoking. Owners
also discussed reactions from the community and local businesses to their store
and their involvement with advocacy groups. Finally, most store owners discussed
their support of some types of regulation within the industry to protect consumers.
Vapor stores are the focal point of vaping culture and increasingly are seen as a
resource for quitting smoking. Almost all store owners had a sincere interest in
helping customers quit smoking but had little access to accurate information or
training.

Results: Men were significantly more likely than women to release DA in some
fraction of the right ventral striatum in response to smoking. The male activation
pattern in right ventral striatum in response to cigarettes was characterized by a
faster and greater peak response to cigarettes than the female pattern. Additionally,
women responded faster than men in a discrete sub-region of the dorsal putamen.
Conclusions: This is the first demonstration of sex differences in the DA
response to tobacco smoking in the living human brain. We demonstrated that the
magnitude and the timing of the DA response differs between men and women.
Our finding, that men activate more ventrally than women, is consistent with the
established notion that men smoke for the reinforcing, drug effect of cigarettes.
Women smoke for other reasons, such as mood regulation and cue reactivity,
which may be more habit driven, and dorsally localized. The DA-ergic signature
of smoking may represent an important multi-dimensional biomarker of smoking
dependence and a tool for the development of new gender-sensitive medications
for smoking cessation.
JUSTIFICATION: To provide a novel methodology for testing gender-sensitive
treatments.
FUNDING: Supported by NIDA (R21DA032791, K02DA031750), and the Office of
Research on Women’s Health (P50DA033945).
CORRESPONDING AUTHOR: Kelly Cosgrove, Yale University School of
Medicine, 2 Church Street South, Suite 511, New Haven, CT, 06519, USA, 203737-6969, kelly.cosgrove@yale.edu

JUSTIFICATION: These results can be used to develop effective policies
concerning the growing electronic cigarette industry as well as inform public health
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analyses to compare activity in smokers during nicotine craving compared to their
sated state. Importantly, in line with prior findings, we found that nicotine craving
was associated with less stimulus-evoked activity in both regions when compared
to the nicotine-sated state. These findings constitute the first evidence in humans
that nicotine craving is associated with altered activity specifically within regions of
the insula supporting interoception.

INCREASED CIRCULATING PEPTIDE YY AND GHRELIN ARE
ASSOCIATED WITH EARLY SMOKING RELAPSE
Mustafa al’Absi, PhD*, Motohiro Nakajima, PhD, Andrine Lemieux, PhD, University
of Minnesota Medical School

FUNDING: The Oklahoma Tobacco Research Center (OTRC), The National
Institute of Mental Health, and The William K. Warren Foundation

Accumulating evidence suggests the involvement of appetite hormones in
regulating reward and craving for drugs. We recently found that increased peptide
YY (PYY) and ghrelin were associated with decreased reported craving and
increased positive affect, and higher ghrelin levels predicted increased risk of
smoking relapse. This study assessed PYY and ghrelin during ad libitum smoking
(session 1) and after the initial 48 hours of a smoking cessation attempt (session
2), and how changes in these hormones across sessions were associated with
smoking relapse. Data were compared smokers who were able to abstain for the
first four weeks (n=37), smokers who relapsed within this period (n=54), and a
nonsmoking comparison group (n=37). Plasma samples for the measurement
of PYY and ghrelin and subjective measures assessing craving and mood were
collected at the beginning of each session. Smoking status was verified via
self-report and biochemical measures in the two sessions and a follow-up visit
conducted four weeks after the quit day. Smoking relapse was defined as smoking
seven consecutive days. Repeated measure analyses were conducted including
smoking groups (abstainers, relapsers, nonsmokers), sex, and sessions as
predictors. Results showed that relapsers experienced greater levels of distress
than nonsmokers and abstainers (ps < .01). Across groups, women had higher
ghrelin levels than men. Relative to nonsmokers, smokers who relapsed had
higher circulating ghrelin levels, especially during the ad libitum session (p<.01).
Relapsers also exhibited higher PYY than nonsmokers particularly in the second
(abstinent) session (p<.05). These results suggest that PYY and ghrelin may be
useful markers of smoking relapse. Future work will examine actual changes
in appetite and weight after cessation and determine the extent to which these
hormones contribute to post-cessation changes in appetite and weight among
smokers.

CORRESPONDING AUTHOR: Jason Avery, PhD, Postdoctoral Associate, The
Laureate Institute for Brain Research, 6655 S. Yale Ave., Tulsa, OK 74136, USA,
918-409-2029, javery@laureateinstitute.org
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THAT’S WHERE I SMOKE: INSULA REACTIVITY PREDICTS
SMOKING BEHAVIOR IN RESPONSE TO PERSONAL SMOKING
ENVIRONMENTS
F. Joseph McClernon*1, Cynthia A. Conklin2, Rachel V. Kozink1, Matthew
Hallyburton1, Anthony DeVito1, Maggie M. Sweitzer1, Merideth A. Addicott1,
Departments of Psychiatry at 1Duke University School of Medicine, 2University of
Pittsburgh School of Medicine
Environmental contexts associated with prior smoking increase craving
and provoke smoking behavior. Whereas the neural basis of context-induced
drug seeking has been evaluated in animal models, the neural basis of context
effects has not been sufficiently explored in humans. In the current analysis,
we examined whether brain activation in response to viewing personal smoking
environments (PSEs) is correlated with craving and smoking behavior in response
to viewing these same cues outside the scanner. Participants in the study were
40 adult smokers (58% female; 65% non-white; mean age = 35±11.1; cigs/day =
14.8±6.5). Using methods validated in prior research (Conklin et al., 2010) each
participant took pictures of places in which they reliably smoke (PSEs) or abstain
from smoking (PAEs). Participants then underwent fMRI scanning following 24 h
abstinence during which they viewed personal environments (PSEs and PAEs),
standard smoking/nonsmoking environments, and smoking/nonsmoking objects.
BOLD signal associated with viewing smoking (minus nonsmoking) cues was
extracted for reward and motivation brain regions. Later, in two separate lab
sessions, participants viewed either PSEs or PAEs while self-reported craving, ad
lib smoking behavior and breath CO were assessed. Compared to PAEs, viewing
PSEs in the lab resulted in greater craving (F=37.3, p<.001), # of puffs taken
(F=5.5, p=.024) and CO boost (F=7.0, p=.013). Right insula reactivity to PSEs was
correlated (p’s<.05, 2-tailed) with lab-based PSE effects on # of cigarettes smoked
(r=.45), latency to smoke (r=-.58) and number of puffs taken (r=.46). Right insula
reactivity to smoking objects and standard environments were not correlated with
lab-based measures. These data provide novel evidence of associations between
brain and behavioral responses to environmental cues associated with smoking.
Our data broadens conceptualization of the insula in nicotine dependence to include
conditioned-context processes. Finally, our findings highlight the importance
of taking individuals’ personal smoking environments into consideration when
developing smoking cessation interventions.

JUSTIFICATION: PYY and ghrelin may be useful markers of smoking relapse and
appetite changes after cessation.
FUNDING: This research was supported in part by National Institute of Health
grants R01DA016351 and R01DA027232 (PI: al’Absi)
CORRESPONDING AUTHOR: Mustafa al’Absi, University of Minnesota Medical
School, 1035 University Dr., Duluth, MN 55812, USA, 218-726-8332, malabsi@
umn.edu

PA5-3

ABNORMAL INTEROCEPTIVE INSULA ACTIVITY ASSOCIATED
WITH NICOTINE CRAVING IN LONG-TERM SMOKERS
Jason A. Avery*1, Kaiping Burrows1, Kara L. Kerr1,2, Jennifer Dobson1, W. Kyle
Simmons1,3, 1Laureate Institute for Brain Research, 2Department of Psychology,
The University of Tulsa, 3 Faculty of Community Medicine, The University of Tulsa
Interoception constitutes the perception of metabolic and visceral signals
that collectively contribute to the subjective sense of the body’s internal state.
The physiological dysregulation associated with nicotine withdrawal promotes
an aversive interoceptive state that motivates drug-seeking behaviors aimed
at reestablishing homeostasis. The insular cortex is a cortical destination for
interoceptive signals from the body, with demonstrated involvement in neuroimaging
studies of interoception and nicotine cue-reactivity. Lesions of the insula are also
associated with the dramatic cessation of cigarette craving. This evidence points
to a direct role for the insula in manifesting the subjective interoceptive experience
of nicotine craving. However, to date there is no human neuroscience evidence
demonstrating that nicotine craving is associated with activity in the specific regions
of the insula supporting interoception. We therefore recruited long-term cigarette
smokers as well as healthy non-smokers to undergo fMRI while performing a task
requiring interoceptive attention to visceral sensations or exteroceptive attention in
a visual target detection control task. The cigarette smokers were scanned twice,
once while nicotine-sated, and once while nicotine-craving. In healthy non-smokers
we observed greater activity within both the left and right dorsal mid-insula during
attention to visceral sensations compared with the exteroceptive control task. Both
regions have previously been shown to underlie interoception, paradoxically with
less stimulus-evoked activity when subjects are under states of increased visceral
input. We next used the bilateral dorsal mid-insula clusters in region of interest

FUNDING: This research was supported by R21 DA033083 (FJM).
CORRESPONDING AUTHOR: Joseph McClernon, Duke Medicine, 2608 Erwin
Rd, Suite 300, Durham, NC 27705, USA, 919-668-3987, francis.mcclernon@
duke.edu
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of each drug reduced nicotine self-administration compared to control treatment
when given individually, with reductions of 62% and 75% with 3.0 mg/kg varenicline
and 75.0 mg/kg bupropion respectively. However, lower doses of each drug were
shown to augment the effects of the higher doses when given in combination.
The 0.3 mg/kg dose of varenicline combined with the 25.0 and 75.0 mg/kg doses
of bupropion resulted in greater reductions of nicotine self-administration than
either dose of bupropion when given alone. Likewise, a combination of 1.0 mg/
kg varenicline with 75.0 mg/kg bupropion reduced self-administration to a greater
extent than either dose alone. These results mirror human studies showing that
combination therapy with varenicline and bupropion may be more beneficial than
monotherapy with either drug, and may produce positive smoking cessation
outcomes with lower doses.

BRAIN ACTIVITY IN SELF- AND VALUE-RELATED REGIONS IN
RESPONSE TO ONLINE ANTISMOKING MESSAGES PREDICTS
SMOKING BEHAVIOR CHANGE
Nicole Cooper*1, Steven Tompson2, Matthew Brook O’Donnell1, Emily B. Falk1,
1
Annenberg School for Communication, University of Pennsylvania, 2Department
of Psychology, University of Michigan
Background: Recent work has shown that the success of antismoking messages
can be predicted by neural activity during exposure. An improved understanding
of this effect would allow for more efficient utilization of neuroimaging in message
design and selection. Growing evidence suggests that this brain activity reflects
cognitive processes that are not captured otherwise (e.g., in self-report surveys).
We explore whether activity in brain regions involved in processing the selfrelevance and importance, or value, of information in response to anti-smoking
messages predicts behavior change, as a first step towards the goal of more
efficient design and selection of anti-tobacco messaging.

JUSTIFICATION: Developing combination treatments for smoking cessation
FUNDING: This research was supported by P50 grant DA027840 from NIDA.
CORRESPONDING AUTHOR: Edward Levin, Professor, Duke University,
Psychiatry, Box 104790 , DUMC, Durham, NC 27710, USA, 919-681-6273,
edlevin@duke.edu

Methods: Forty-six adult smokers (M age=32, 59% male) underwent functional
magnetic resonance imaging (fMRI) while watching 23 antismoking ads (M
duration=18s). The ads were professionally developed and nationally distributed.
Participants also completed self-report metrics including cigarettes smoked per
day, intentions to quit and self-efficacy. A month later, participants completed
follow-up surveys via telephone.

PODIUM PRESENTATION 4: ELECTRONIC
CIGARETTES AMONG ADOLESCENTS
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Results: Reported cigarettes smoked per day decreased significantly after the
fMRI session (M=13 cigs/day to M=9; p<0.001). Activity during video exposure
in neural regions (in medial prefrontal cortex) hypothesized to compute selfrelevance and value was significantly related to behavior change, such that higher
activity predicted a larger reduction in smoking over the follow-up period (all p’s
<0.05). Activity in these regions predicted variance independent of theory-driven
self-report metrics such as intentions, self-efficacy, and risk perceptions.

TOBACCO MARKETING EXPOSURE AND EXPERIMENTATION
WITH ELECTRONIC CIGARETTES AMONG U.S. ADOLESCENTS
Julia Cen Chen*, James Butler III, Department of Behavioral and Community
Health, School of Public Health, University of Maryland
Background: Electronic cigarettes (e-cigs) have increasingly become the
first tobacco product tried by adolescents ages 12-19 years. The tobacco
industry targets adolescents using various marketing strategies. However, few
studies have examined the relationship between tobacco marketing exposure
and experimenting with e-cigs among adolescents. The goal of this study was
to examine this association between traditional and online marketing exposure
among adolescents.

Conclusions: The finding that the self-relevance and personal value of messages
may contribute to behavior change has inspired the addition of items in an ongoing
survey of exposure to tobacco-related media. Converging evidence from multiple
research areas, such as neuroimaging and large-scale surveys, has the potential
to greatly improve future message design. We will present an integrative view
of how neural data may elucidate mechanisms underlying effective anti-tobacco
messaging and inform future campaign design.

Methods: A secondary data analysis of the 2012 National Youth Tobacco
Survey was conducted. Multivariate logistic regression was used to determine
associations between tobacco marketing exposure and e-cigs experimentation.
The binary outcome was whether the participants had tried e-cigs before. Tobacco
marketing exposure was assessed by two index measures describing participants’
experiences of seeing and receiving traditional (mail/newspapers/magazines)
and online (emails/websites) tobacco advertisements and promotion with 0=no
exposure, 1=low exposure, 2=high exposure.

JUSTIFICATION: This study discusses an example of how neuroimaging may
be able to inform anti-tobacco message design and selection, demonstrating its
potential for significantly contributing to future anti-smoking campaigns.
FUNDING: This work was supported in part by grants from The Michigan Center
of Excellence in Cancer Communication Research/ NIH-P50 CA101451 (PI
Strecher), and an NIH New Innovator Award/NIH 1DP2DA03515601 (PI Falk).
CORRESPONDING AUTHOR: Nicole Cooper, Dr, Postdoctoral fellow, University
of Pennsylvania, 3620 Walnut St, Philadelphia, PA 19104, USA, 215-573-8900,
ncooper@asc.upenn.edu

Results: Overall, 37,798 (6.4%) of 21,531 participants had experimented with
e-cigs. Older participants (OR=1.3; CI=1.2-1.3), Non-Hispanic Whites (OR=1.6;
CI=1.4-1.8), males (OR=1.3; CI=1.2-1.5), and participants who smoked more
cigarettes (OR=4.0; CI=3.7-4.2) were more likely to become an e-cig experimenter
than females, younger participants, racial and ethnic minorities, and participants
who smoked less cigarettes (p<.001). Tobacco marketing exposure was highly
associated with e-cig experimentation. Traditional tobacco marketing exposure at
low (OR=2.1, CI=1.5-3.1) and high (OR=2.8, CI=1.9-4.1) levels (p<.001; p<.001)
had stronger and higher linkage to experimenting with e-cigs than Internet tobacco
marketing exposure at low (OR=1.1; CI=1.5-3.1) and high (OR=1.6; CI=1.3-1.9)
levels (p=0.3; p<.001), respectively.

PA5-6

BUPROPION-VARENICLINE INTERACTIONS ON NICOTINE
SELF-ADMINISTRATION IN RATS
Brandon J Hall*, Corinne Wells, Susan Slade, Jed E. Rose, Edward D. Levin,
Department of Psychiatry and Behavioral Sciences, Duke University Medical
Center

Conclusions: Prevention strategies aimed at curbing adolescents’ use of e-cigs
should focus on reducing both traditional and online tobacco marketing exposure.
Although the Internet increasingly impacts exposure, traditional marketing
strategies, however, remain a dominant means of targeting adolescents.

There has been increased interest in recent years in the strategy of employing
varenicline and bupropion together as a combination drug therapy for the
treatment of tobacco addiction in humans. However, this treatment strategy has
not been evaluated in preclinical animal models of nicotine addiction. In this study,
we examined the effect of combining varenicline and bupropion in a rat model
of nicotine self-administration. Young-adult female Sprague-Dawley rats were
allowed to self-administer nicotine in 1.0 hr sessions under an FR1 schedule
of reinforcement. Drugs were administered 15 min before each session, both
individually and in combination. The doses for each compound (varenicline: 0.3,
1.0, 3.0 mg/kg; bupropion: 8.33, 25.0, 75.0 mg/kg) were chosen based on current
knowledge of their individual effects on nicotine self-administration. Higher doses

JUSTIFICATION: This article could be used to inform health policy makers and
legislators on the decision making of curbing tobacco related marketing efforts in
the U.S., especially the marketing strategies targeting adolescents.
FUNDING: No Funding
CORRESPONDING AUTHOR: Julia Cen Chen, University of Maryland College
Park, 5012 Fox St, College Park, MD 20740, USA, 443-310-7665, juliacenchen@
gmail.com
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only users (n=134, 56%). Bivariate analysis compared self-reported smoking
status and past 30-day use of other tobacco products. Overall, 26% of other
tobacco product users self-identified as non-smokers. Among the non-smokers,
past 30-day use of flavored products (vs. non-flavored products) was higher for
little cigars or cigarillos (10.5% vs 2.3%), hookah (42.1% vs 7.0%) and e-cigarettes
(36.8% vs 16.3%). Additionally, nearly 20% of respondents who reported using
only non-flavored tobacco products and self-identified as a smoker reported past
30 day use of cigars. Among these non-smokers who have used flavored products
in the past month, almost half report using hookah and nearly 40% report using
e-cigarettes. The discordance in self-identified smoking status and actual product
use highlights the need to collect data using self-identification items as well as
actual tobacco use behavior to help ensure accurate categorization of tobacco
use behavior.

EXPOSURE TO ADVERTISING FOR E-CIGARETTES AND
PRODUCT TRIAL AMONG U.S. ADOLESCENTS
Nina Parikh, MPH*1, Trent Johnson, MPH1, Nina C. Schleicher, PhD1, Ashley
Sanders-Jackson, PhD1, Stephen P. Fortmann, MD2, Lisa Henriksen, PhD1,
1
Stanford Prevention Research Center, 2Kaiser Permanente Center for Health
Research
Background: Adolescents’ exposure to e-cigarette advertising on television
increased more than 250% between 2011-2013, but less is known about their
exposure to advertising in other channels. This cross-sectional survey measured
adolescents’ self-reported exposure to e-cigarette advertising on television/
internet and at the point of sale to examine its association with product trial as well
as future intentions among never users.

JUSTIFICATION: The discordance in self-identified smoking status and actual
product use highlights the need to collect data using self-identification items as
well as actual tobacco use behavior to help ensure accurate categorization of
tobacco use behavior.

Methods: Data were gathered in a follow-up wave of a longitudinal survey of
adolescents (age 13-20, n=1,386) from a web panel that is representative of US
households. Multiple logistic regressions modeled product trial and intention to
use e-cigarettes in the future (susceptibility) as a function of advertising exposure,
adjusting for prior smoking, household income, sensation seeking and other
socio-demographics.

FUNDING: Funded by Legacy.
CORRESPONDING AUTHOR: Jessica Rath, PhD, MPH, CHES, Director, Legacy,
Research and Evaluation, 1724 Massachusetts Ave., Washington, DC 20036,
USA,202-454-5772, jrath@legacyforhealth.org

Results: The prevalence of trying e-cigarettes was 7.6%, and 34% of those
who tried them had never smoked combustible cigarettes. Among adolescents
who report never trying either combustible cigarettes or e-cigarettes (n=1,002),
more were susceptible to using e-cigarettes (30.1%) than to smoking (22.0%), and
17.9% were susceptible to both. Approximately half of adolescents reported seeing
e-cigarette advertisements on TV/Internet in the past month – 30.8% saw them
occasionally and 19.4% saw them frequently or almost always. At point of sale,
27.3% of adolescents reported seeing e-cigarette advertisements occasionally
and 12.5% saw them frequently or almost always. In adjusted models, frequent
exposure to point-of-sale advertising was associated with higher odds of trying
e-cigarettes (OR=2.05, 95% CI=1.06, 3.97), and frequent exposure to TV/Internet
advertising was associated with higher odds of intention to use e-cigarettes among
never users (OR=1.52, 95% CI=1.05, 2.20).

PA6-4

ELECTRONIC-CIGARETTE USE AND RESPIRATORY SYMPTOMS
IN ADOLESCENTS
Rob McConnell, MD*, Jessica L. Barrington-Trimis, PhD, Robert Urman, MS, Kejia
Wang, BS, Tess Cruz, PhD, Jimi Huh, PhD, MPH, Jennifer Unger, PhD, Chih-Ping
Chou, PhD, Adam M. Leventhal, PhD, Tamika D. Gilreath, PhD, Kiros Berhane,
PhD, The University of Southern California
Background: A widely held opinion is that electronic cigarettes (e-cigs) and other
electronic nicotine delivery devices (ENDS) are likely to be less harmful to users
than combustible tobacco products. However, there has been very limited study
of either the toxicology or epidemiology of ENDS, although flavors in ENDS have
known pulmonary toxicity. We examined the association e-cig use with chronic
bronchitic symptoms among adolescents.

Conclusions: Adolescents are exposed to unregulated advertising for
e-cigarettes in multiple channels, and approximately half had tried e-cigarettes
or intend to try them in the future. Achieving parity in regulations that govern
advertising for combustible cigarettes and e-cigarettes could be necessary to deter
adolescents’ use of these products.

Methods: Questionnaire data were obtained for 2100 grade 11-12 adolescents
participating in the Children’s Health Study in schools in 12 Southern California
communities. The risk of chronic cough and phlegm associated with e-cig use was
assessed in models adjusted for gender, ethnicity, community, and current or ever
cigarette smoking.

FUNDING: Funded by the National Cancer Institute, grants R01-CA67850 and
U01-154821.
CORRESPONDING AUTHOR: Trent Johnson, MPH, Project Manager, Stanford
University, Stanford Prevention Research Center, 1070 Arastradero Road, Suite
300, Palo Alto, CA 94304, USA,650-723-0057, trentj@stanford.edu

Results: 502 participants (24.1%) reported ever having used an e-cig, and
196 (9.4%) reported having used an e-cig during the last 30 days (current users).
Among ever and current e-cig users, 212 (42.2%) and 78 (39.8%), respectively,
reported no history of combustible cigarette use. Risk of bronchitic symptoms
was increased by 2-fold among ever e-cig users (odds ratio (OR) 2.0 [95% CI
1.6,2.6]; 1.7 [95% CI 1.2,2.5]) among current users. Risk increased with frequency
of current e-cig use (OR 1.5 [95% CI 0.91,2.5]) for 1-2 days and 2.0 [95% CI
2.5,3.4]) for 3 or more days in previous month) compared with never users. This
frequency-response relationship was attenuated by adjustment for lifetime or
current cigarette smoking dose. However, risk of bronchitic symptoms among e-cig
users was also increased in analyses restricted to never smokers (OR 1.6 [95%
CI 1.2,2.2]).

PA6-3

FLAVORED OTHER TOBACCO USE AMONG YOUNG ADULT
“NON-SMOKERS” IN THE U.S.
Jessica M. Rath, PhD, MPH, CHES*1,2, Andrea C. Villanti, PhD, MPH2,3, Valerie
Williams, MA, MS1, Alexandria A. Smith, MSPH1, Elizabeth C. Hair, PhD1, Donna
M. Vallone, PhD, MPH1,2, 1Department of Research and Evaluation, Legacy,
2
Department of Health, Behavior and Society, Johns Hopkins Bloomberg School of
Public Health, 3The Schroeder Institute for Tobacco Research and Policy Studies,
Legacy

Conclusions: Adolescent e-cig users had increased rates of bronchitic
symptoms. Further investigation is needed to determine the long-term effects of
ENDS on lung health.

Studies have shown that self-report of cigarette use under reports actual use
when compared with cotinine samples. Self-identification measures can also
produce inaccurate results because respondents may not include use of other
tobacco products. Additionally, flavors, such as candy and fruit, are featured in noncigarette other tobacco products including large cigars, little cigars or cigarillos,
pipes, hookah, chew, dip or snuff, snus, dissolvables and e-cigarettes. This study
examined the use of flavored and non-flavored other tobacco products among
young adults who identify as non-smokers, yet report past 30 day use of these
products. Data is used from wave 6 of the Legacy Young Adult Cohort Study, a
nationally representative sample of young adults (n=4,301). Other tobacco product
users were categorized as flavored (n=107; 44%) or non-flavored other tobacco

FUNDING: The study was conducted while the first author was at the University of
Southern California. This research was supported by grant number P50CA180905
from the National Cancer Institute and FDA Center for Tobacco Products (CTP).
CORRESPONDING AUTHOR: Rob McConnell, MD, USC, 2001 N. Soto Street,
Los Angeles, CA 90089, USA, 323-442-1096, rmcconne@usc.ed
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.012; SLT: OR = 3.29, p = .026) and/or poly user (cigarettes only: OR = 2.49; p =
.051) compared to those who first tried a MRTP. Of those who first tried cigarettes,
7.1% (12 of 168) became daily smokers and 23.2% (39 of 168) non-daily smokers;
no student who first tried ECs reported being a daily smoker, but 6.5% (2 of 31)
did report non-daily smoking. MTRP experimentation continues to increase, but
the likelihood of these products serving as a gateway product continues to appear
minimal. However, continued surveillance, especially in longitudinal designs, is
warranted in light of the rapid technological advancements with these products.

RESEARCH INFORMING THE REGULATION OF E-CIGARETTES
TO RESTRICT ACCESS TO YOUTH
Grace Kong, PhD*, Dana A. Cavallo, PhD, Meghan E. Morean, PhD, Deepa R.
Camenga, MD, Suchitra Krishnan-Sarin, PhD, Yale University School of Medicine
The Food and Drug Administration (FDA) proposes to regulate e-cigarettes,
with a specific focus on protecting vulnerable populations, such as youth. To better
inform the regulatory authority, understanding how adolescents obtain e-cigarettes,
where they use e-cigarettes, and how they view e-cigarettes, is imperative. Thus,
we conducted a school wide-survey in five high schools and two middle schools in
CT (N = 5152) in Spring 2014 to assess these important issues. The sample was
50.5% females and 15.3 (SD=1.9) years old. Among adolescent lifetime-cigarette
users (23.3%, 45.8% females, 15.9 [SD=1.78] years old), top sources for obtaining
e-cigarettes were friends (36.5%), tobacco shops (12.8%), gas stations (8.7%),
and online stores (6.9%). Among adolescents <18 years old who tried to purchase
an e-cigarette from a store (n=429) or an online store (n=367), 76.5% and 88.6%,
respectively, reported that they were not denied from purchasing e-cigarettes.
Among lifetime e-cigarette users, top locations in which they used e-cigarettes
were in their homes (50.5%), schools (24.6%), and public places where smoking is
not allowed (24.1%). Among the total sample (N=5152), the availability of different
flavors (17.1%), ability to do smoke tricks (13.9%), and the ability to customize
flavors (8.5%) were the top appealing components of e-cigarettes. Logistic
regression analyses showed that lifetime e-cigarette users were more likely than
never-users to view the availability of different flavors (OR=94.07), the ability to
do smoke tricks (OR=218.74), and the availability of odorless vapors (OR=4.25)
as appealing; whereas, never-users were more likely than lifetime users to view
external features of e-cigarettes, such as its shape (OR=5.11) and the ability to
“light up” (OR=4.38) as appealing. The findings underscore the need to regulate
e-cigarette sales to minors, including online purchases, and prohibit e-cigarette
use indoors at schools and public locations where cigarette smoking is prohibited.
Furthermore, restricting various flavors, eliminating visible vapors, and reducing
the appeal of the e-cigarette design may lessen youth interest.

JUSTIFICATION: The present investigation helps to identify the gateway potential
of various tobacco products in a rapidly expanding tobacco market.
FUNDING: This research was supported in part by the Oklahoma Tobacco
Research Center.
CORRESPONDING AUTHOR: Ellen Meier, MS, Clinical Psychology, Pre-Doctoral
Psychology Intern (MUSC), University of Oklahoma Health Sciences Center, 1100
N Lindsay Ave, Oklahoma City, OK 73104, USA, 952-486-2525, ellen.meier@
okstate.edu
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WATERPIPE USE AMONG CANADIAN YOUTH: INCREASING
PREVALENCE, PATTERNS OF USE, AND PERCEPTIONS
Leia M. Minaker, PhD*, Nghia Ngyuen, PhD, Steve R. Manske, PhD, Propel
Centre for Population Health Impact
Few national surveys currently assess waterpipe smoking among youth. This
is an important gap in tobacco use surveillance systems, given that waterpipe
tobacco smoking is associated with lung cancer and respiratory disease. This
study relies on data from the 2012/2013 cycle of the Youth Smoking Survey (YSS)
cycle, which was administered to 47,203 Canadian youths in grades 6 through
12 attending schools from 9 (of 10) Canadian provinces. Relevant dichotomous
outcomes included “ever use”, “use in the last 30 days”, and students’ reporting
the belief that hookah use is less harmful than cigarette smoking. Covariates
included sex, grade, province of residence, race/ethnicity, and amount of weekly
spending money. Differences in prevalence rates between YSS 2010/2011 and
YSS 2012/2013 were also assessed. Logistic regression models were fitted to
examine: covariates related to the odds of ever and last-30-day waterpipe use;
whether beliefs about harms associated with waterpipe smoking were associated
with odds of waterpipe use; whether survey year was associated with waterpipe
use. We found that in Canada, 5.3% of students in grades 9-12 currently use
hookah. Waterpipe use among grades 9 to 12 students increased since 2010,
with students at 36% higher odds of current waterpipe use in 2012/2013 than in
2010/2011 (OR=1.36, 95%CI:1.07, 1.73). There is significant provincial variation
in waterpipe use, ranging from 11.7% of students in British Columbia to 17.7% of
students in Alberta ever trying waterpipe. Students who believed that waterpipe
use was less harmful than cigarette smoking had higher odds of using waterpipe
in the last 30 days (OR=2.6, 95% CI: 1.9, 3.5). Compared to non-smokers, current
smokers had higher odds of ever use (OR=8.1, 95% CI: 6.1, 10.7), last-30-day use
(OR=7.6, 95% CI: 5.8, 9.9), and believing that waterpipe use is less harmful than
cigarette smoking (OR=1.5, 95% CI: 1.2, 1.8). This study suggests that waterpipe
use among youth is of growing concern in Canada. Provincial legislation to ban
waterpipe smoking in public places has been enacted in Alberta and is being
considered by other Canadian provinces. This study can be used to inform policy
development related to waterpipe smoking in Canada.

JUSTIFICATION: This research examines adolescent e-cigarette use behaviors
and provides specific regulation recommendations to reduce access of e-cigarettes
to youth.
FUNDING: P50DA009241; P50DA036151
CORRESPONDING AUTHOR: Grace Kong, Yale School of Medicine, 34 Park St.,
New Haven, CT 06511, USA, 203 974-7601, grace.kong@yale.edu
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ARE E-CIGARETTES AND OTHER MODIFIED RISK TOBACCO
PRODUCTS GATEWAYS TO HARMFUL TOBACCO USE?
Ellen Meier, MS*1, Alayna P. Tackett, MS2, Mary Beth Miller, MS3, DeMond M.
Grant, PhD3, Theodore L. Wagener, PhD4, 1Oklahoma Tobacco Research Center,
2
Oklahoma Tobacco Research Center, Oklahoma State University, 3Oklahoma
State University, 4Oklahoma Tobacco Research Center, University of Oklahoma
Health Sciences Center
Debate continues as to whether modified risk tobacco products (MRTPs)
like e-cigarettes (EC) will serve as gateways to more harmful tobacco use (i.e.,
cigarettes). Previous research from our lab suggests that very few students who
first tried ECs transitioned to daily tobacco use (1.7%), compared to 10% and
21% of those who first tried cigarettes and traditional smokeless tobacco (SLT),
respectively. The present study examines the gateway hypothesis with a second
wave of college students. Undergraduate students (N = 792; Mage = 19.6; 75.5%
= Caucasian) completed an online survey of past/current use of cigarettes, SLT,
hookah, dissolvables, snus, ECs, and nicotine replacement therapy (NRT),
between October 2013 and May 2014. Descriptive statistics and multinomial
regressions were used to determine whether first tobacco product tried predicted
current use. Given the small number of participants who first tried dissolvables,
snus, and ECs, these three tobacco products were summed into a MRTP category
for inferential analyses. Overall, 51.5% of participants reported trying a tobacco
product with an average age of first use of 16.6 years (SD = 8.23). Hookah was the
most frequently tried tobacco product (39.4%), but cigarettes were most often the
first product tried (21.2%), followed by Hookah (13.9%), SLT (10.0%), ECs (3.9%),
Snus (1.6%) and dissolvables (0.1%). Participants who first tried cigarettes or SLT
were significantly more likely to be a current single (cigarettes: OR = 3.46, p =

JUSTIFICATION: Decreasing cigarette smoking prevalence among youth requires
public health surveillance efforts to monitor the prevalence of use of other tobacco
products, including hookah.
FUNDING: The Youth Smoking Survey is a product of the pan-Canadian capacity
building project funded through a contract between Health Canada and the Propel
Centre for Population Health Impact from 2008 through 2011. The YSS consortium
includes Canadian tobacco control researchers from all provinces and provided
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training opportunities for university students at all levels. The views expressed
herein do not necessarily represent the views of Health Canada.

PARTICULATE MATTER MEASUREMENTS IN TEN HOOKAH
BARS: AN OCCUPATIONAL HAZARD

CORRESPONDING AUTHOR: Leia Minaker, PhD, Scientist, University of
Waterloo, Propel Centre for Population Health Impact, 200 University Ave W,
Waterloo, ON N2L2T5, Canada, 519-888-4567 X 32756, lminaker@uwaterloo.ca

Mary Martinasek*, Allison Calvanese, Michael LaMacchia, The University of
Tampa, Department of Health Sciences and Human Performance, Public Health
Program

PA8-2

Background: Hookah smoking has been highlighted as a public health problem.
Many of the harmful constituents of hookah smoke are formed primarily from the
incomplete combustion of the burning charcoal. The greatest concern is the fine
particulate matter less than 2.5 micrometers in diameter, which permeates to the
level of the lung alveoli and could potentially result in respiratory dysfunction.

HOOKED ON HOOKAH: NICOTINE LEVELS IN SHISHA
Mark J. Travers, PhD, MS*1, Maciej L. Goniewicz, PhD1, Maria Mazurchuk2,
1
Roswell Park Cancer Institute, 2Clarence Central High School

Methods: Indoor air quality of environmental tobacco smoke (ETS) was
assessed within ten hookah bars. Fine particulate matter was measured by a TSI
SidePak AM510 Aerosol Monitor and converted into micrograms per cubic meter.
The sampling time among the ten bars consisted of a mean (standard deviation) of
4.2 (0.7) hours. Characteristics of the bars that were recorded included the number
of ventilation sources, presence of cigarette smoking inside the bar, amount of
time that entry doors remained open, and occupancy of patron who were active
hookah smokers.

Purpose: Hookah is a water pipe used to smoke shisha or ma’assel: a mixture
of tobacco, sweetener (e.g. molasses), glycerol (humectant), and flavorings.
Hookah’s have been a traditional part of the Middle East for centuries and have
recently emerged in the United States culture among the younger population.
Currently there is little regulation of this product in the U.S. in terms of the labeling
or content of the shisha. The aim of our study is to determine the accuracy of the
marketed nicotine content in shisha.
Materials/Methods: Twenty-one shisha packages, from 6 brands, with varying
advertised levels of nicotine were purchased from both online and local vendors.
Packages were examined and cataloged for health warning and content labeling.
The shisha was diluted in solvents (NaOH and MTBE) and then spiked with an
internal standard (quinoline). We then used gas chromatographic analysis to
determine the nicotine content of the various shishas (modified CORESTA method
62).

Results: Over the duration of air sampling in all of the bars, the mean
(standard deviation) was 1,638 (1945) micrograms per cubic meter and the
median (interquartile range) was 2078 (272-2,350) micrograms per cubic meter.
There were four venues that had a mean particulate matter value higher than the
cumulative mean ranging between 1,900 – 4,052 micrograms per cubic meter.
The highest recorded measurement for the mean (standard deviation) particulate
matter was 4,052 (1790) micrograms per cubic meter and median (interquartile
range) was 2,631 (2,867-5,498) micrograms per cubic meter.

Results: The determined nicotine results ranged from untraceable amounts to
3.0 mg/g. The samples labeled tobacco free were found to have no detectable
nicotine. Packages had misleading, vague, or nonexistent health warnings and
half had labeled nicotine concentrations. For samples marketed as 0.05% nicotine,
we found a mean nicotine concentration of 0.12% (SD=.06), 143% higher than the
label. The samples marketed 0.5% nicotine had a mean nicotine concentration of
0.16% (SD=.07), 69 % lower than the labeled amount. Of the products containing
tobacco, labeled nicotine content did not predict the actual nicotine content.
Shisha brand was a significant predictor of nicotine content however, with Tangiers
having the highest nicotine content followed by Starbuzz, Al Fakher, Nakhla and
Fumari respectively.

Conclusion: Fine particulate matter can contribute to respiratory inflammation
and irritation for the patrons and workers within the hookah bars. The Environmental
Protection Agency has set acceptable levels for particulate matter as a 24-hour
standard and 3-year average of 35 micrograms per cubic meter. High levels of
particulate matter pollute the air within hookah bars and perpetuate the need for
protective measures for workers within these occupations.
JUSTIFICATION: This study will inform occupational safety standards for hookah
bars.
FUNDING: This study was funded by the American Lung Association.

Conclusion: Erroneous shisha labeling poses a problem to consumers who are
unaware of the actual nicotine content of the product. In light of the rapid increase
in waterpipe smoking among youth in the U.S. there is a dire need for regulation of
this product to provide accurate content labeling and health warnings.

CORRESPONDING AUTHOR: Mary Martinasek, PhD, Assistant Professor,
University of Tampa, Health Sciences and Human Performance, 401 W. Kennedy
Blvd., Box F, Tampa, FL 33606, USA, 813-257-5037, mmartinasek@ut.edu

JUSTIFICATION: This study demonstrates the need for regulation of the
constituent labeling of shisha products.
FUNDING: Funding for study materials was provided by JP Morgan Chase contributions to the Roswell Park Cancer Institute Summer Internship Program.
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CORRESPONDING AUTHOR: Mark Travers, PhD, MS, Roswell Park Cancer
Institute, Health Behavior and Air Pollution Exposure Research Laboratory, Elm
and Carlton Sts, CH-316, Buffalo, NY 14263, USA,716-845-5881, Fax: 716-8451265, mark.travers@roswellpark.org

Kymberle L. Sterling, DrPH*1, Craig S. Fryer, DrPH2, Pebbles Fagan, PhD3,
1
Georgia State University, 2University of Maryland, 3University of Hawaii at Manoa

UNDERSTANDING LITTLE CIGAR/CIGARILLO RISK
PERCEPTIONS AMONG YOUNG ADULT SMOKERS

Little cigar/cigarillo (LCC) smoking is increasingly prevalent among young
adults. Early indicators suggest that these smokers endorse low perceived risks
(i.e. LCCs are less harmful than cigarettes) of LCC smoking. Very little is known
about how young adults form LCC risk perceptions, which researchers believe
are determinants to smoking behavior and key to understanding how to inform
regulatory policy and prevention methods. This study used focus groups to
explore young adult smokers’ LCC smoking knowledge and comprehension of
risks associated with LCCs. A convenience sample (n=97) of African American,
Hispanic, and white young adults who self-identified as dual (smoked ≥1 LCC and
cigarette in past 30 days) and cigarette-only (≥1 cigarette in past 30 days) smokers
participated in 13 audiotaped focus groups conducted in the Southeastern United
States. Topics discussed included experiences smoking LCCs, affect for LCCs,
and perceived health risks of smoking LCCs relative to smoking cigarettes. A brief
survey, used to characterize participants, was administered prior to the focus
groups. The participants had a mean age of 25.1 years (SD=4.5), were majority
male (53.1%), and 60.0% identified as African American, 29.5% as white, and
17.5% as Hispanic. Though self-identified at enrollment as dual or cigarette-only
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smokers, 59.8% of participants reported LCC-only smoking, 25.8% reported dual
smoking, and 7.2% reported cigarette-only smoking in the past 30-days prior to the
focus groups. The participants viewed LCCs along a continuum of risks, comparing
its risks to cigarette, premium cigar, and blunt (tobacco + marijuana) smoking.
Perceptions of risk were shaped by many factors, including participants’ personal
experiences with the product (i.e. experiencing adverse health effects); intended
use of the product (smoke LCCs with tobacco or smoke them as blunts); LCC
smoking practices (amount smoked, duration smoked, and inhalation); presence
of warning labels; quality of tobacco inside the LCC; flavor of the LCC; and brand
of LCC smoked. Health communication messages that accurately convey the risks
of LCCs to targeted groups of young adults need to address factors that shape
reasoning about risk perceptions.

COMPREHENSIVE CHEMICAL ANALYSIS OF SNUS PRODUCTS
FROM THE U.S. AND WESTERN EUROPE
Tameka S. Lawler1*, Hang T. Tran2, Grace E. Lee3, Patrick X. Chen1, Stephen
B. Stanfill1, Joseph G. Lisko3, Jacob B. Kimbrell1, Clifford H. Watson1, 1Centers
for Disease Control and Prevention, National Center for Environmental Health,
Division of Laboratory Sciences, Tobacco and Volatiles Branch, Atlanta, 2Battelle
Memorial Institute Columbus, 3Oak Ridge Institute for Science and Education,
Tennessee
Native to northern Scandinavia, snus are oral tobacco products, similar
to moist snuff, that are placed between the gum and upper lip. These loose or
portioned (pouch) products are sometimes marketed for smoking cessation or as
an alternative to cigarettes. They have been touted as a less harmful form of oral
tobacco. Although sold in various countries, it is not known whether the composition
of snus is consistent across manufacturers. This study examined moisture, pH and
concentrations of nicotine, flavors, alkaloids, and tobacco-specific N’-nitrosamines
(TSNAs) in 64 snus products from four different countries (Sweden, Norway,
Denmark and the United States). Total moisture content varied from 27.6% to
59.5% and pH ranged from 5.9 to 9.0. Total nicotine levels, which determines the
strength of the snus (e.g., strong, extra strong) ranged from 6.8 to 20.6 mg/g, wet.
Based on the pH measurements, the corresponding percentage of nicotine in the
unprotonated form ranged from 0.74-91.4% which results in unprotonated nicotine
concentrations from 0.09 to 15.4 mg/g. The levels of 4-(methylnitrosamino)-1-(3pyridyl)-1-butanone (NNK) and N’-nitrosonornicotine (NNN) (NNN+NNK) from
the U.S. are approximately 2.1 times higher than those made in the Western
European countries. Menthol was the most abundant flavor compound detected,
in 43% of the European products, followed by camphor (38%), eucalyptol (25%)
and pulegone (23%). Five tobacco alkaloids (nornicotine, myosmine, anabasine,
anatabine and isonicoteine) were also tested in this study. Our findings will aid
public health professionals and policymakers in understanding exposure levels
and negative health effects associated with snus.

FUNDING: This study was conducted by the first author at Georgia State
University. Supported by FDA/NIH/NCI 1R21CA180934-01 (PI: Sterling)
CORRESPONDING AUTHOR: Kymberle Sterling, DrPH, MPH, Associate
Professor, Georgia State University, 1 Park Place, Suite 630 E, Atlanta, GA 30302,
USA, 404-413-1129, ksterling@gsu.edu

PA8-5

RACIAL/ETHNIC DISPARITIES IN FREQUENCY OF CIGAR
SMOKING AMONG U.S. HIGH SCHOOL STUDENTS
Maria Cooper, MA*, Seoung Eun Park, PhD, Kacey Hanson, MPH, Kathleen Case,
MPH, MeLisa Creamer, PhD, Steven Kelder, PhD, Shelton Brown, PhD, University
of Texas Health Science Center, School of Public Health, Austin Regional Campus
Background: Several sources have documented a rising prevalence of current
cigar/little cigar/cigarillo use among Black high school students. According to
estimates from the National Youth Tobacco Survey (NYTS), in 2012, 16.7% had
used cigars in the past 30 days, a rate that has doubled since 2009. Few studies,
however, have previously examined demographic differences in frequency of
cigar use, that is, the number of days during the past 30 days that cigars were
used, among high school students. The current study examines racial and ethnic
differences in frequency of cigar use, and is the first to do so using a nationally
representative sample of U.S. high school students.

FUNDING: All research was supported by internal funds of the Centers for Disease
Control and Prevention (CDC).
CORRESPONDING AUTHOR: Tameka Lawler, CDC, 4770 Buford Hwy, Atlanta,
GA 30341, USA, 770-488-0187, tlawler@cdc.gov

Methods: This study uses weighted survey data from CDC’s 2013 Youth Risk
Behavior Surveillance System (YRBSS) with a sample of 13,035 students. We
examined the relationship between cigar/little cigar/cigarillo use and four race/
ethnicity groups (White, Black, Hispanic and Other). Cigar use was modeled
as count data, and the mean number of days for each response category was
assigned. Zero-inflated negative binomial regression, which is appropriate for
overdispersed count data with excess zeros, was used.
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Results: Findings revealed racial disparities in frequency of cigar use. As
compared to White students, Black students had an almost twofold increase in risk
of smoking cigars on more days in the past 30 days (IRR=1.90, 95% CI, 1.49-2.41,
p-value=0.00). No differences were found for Hispanic and Other groups as
compared to White students.

ASSOCIATIONS OF CANNABIS AND CIGARETTE USE WITH
DEPRESSION: FINDINGS FROM AVON LONGITUDINAL STUDY OF
PARENTS AND CHILDREN
S.H. Gage*1, M. Hickman1, J. Heron1, M. Munafò1, G. Lewis2, J. Macleod1, S.
Zammit3, 1Bristol, 2UCL, 3Cardiff

Discussion: This study found that Black students are significantly more likely to
smoke cigars on more days than their White counterparts. There are a number of
factors that may contribute to disparities in frequency of cigar use. For example,
there exists a price disparity between cigarettes and cigar products, and cigars are
available in a variety of flavors, unlike conventional cigarettes. Future research
should explore cultural factors behind reasons for cigar smoking among diverse
populations, especially in terms of occasional or “celebratory” use versus daily use
to inform youth tobacco prevention programs.

Introduction: Substance use is associated with common mental health
disorders, but the causal effect of specific substances is uncertain. We investigate
whether adolescent cannabis and cigarette use is associated with incident
depression and anxiety, while attempting to account for effects of confounding and
reverse causation.
Methods: We used data from ALSPAC, a UK birth cohort study, to investigate
associations between cannabis or cigarettes (measured at age 16) and
depression or anxiety (measured at age 18), before and after adjustment for
pre-birth, childhood and adolescent confounders. Our imputed sample size was
4561 participants.

JUSTIFICATION: The findings of this study highlight the need to understand
differences in patterns of use of tobacco products among vulnerable populations
in order to inform culturally-appropriate public health messaging and prevention
programs.
FUNDING: No Funding.

Results: Both cannabis (unadjusted OR 1.50, 95% CI 1.26, 1.80) and cigarette
use (OR 1.37, 95% CI 1.16, 1.61) increased the odds of developing depression.
Adjustment for pre-birth and childhood confounders partly attenuated these
relationships though strong evidence of association persisted for cannabis use.
There was weak evidence of association for cannabis (fully adjusted OR 1.30,
95% CI 0.98, 1.72) and insufficient evidence for association for cigarette use (fully

CORRESPONDING AUTHOR: Maria Cooper, University of Texas Health Science
Center, 1616 Guadalupe Street, Suite 6.300, Austin, TX 78701, 512-636-4001,
Maria.e.rascati@uth.tmc.edu
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adjusted OR = 0.97, 95% CI 0.75, 1.24) after mutually adjusting for each other,
or for alcohol or other substance use. Neither cannabis nor cigarette use were
associated with anxiety after adjustment for pre-birth and childhood confounders.

ASSESSING THE OVERLAP BETWEEN TOBACCO AND
MARIJUANA: TRENDS IN PATTERNS OF DUAL TOBACCO AND
MARIJUANA USE IN ADULTS FROM 2003-2012

Conclusions: Whilst evidence of association between cannabis use and
depression persisted after adjusting for pre-term and childhood confounders,
our results highlight the difficulties in trying to estimate and interpret independent
effects of cannabis and tobacco on psychopathology. Complementary methods are
required to robustly examine effects of cannabis and tobacco on psychopathology.

Gillian L. Schauer*1, Carla J. Berg1, Michelle C. Kegler1, Dennis M. Donovan2,
Michael Windle1, 1Department of Behavioral Sciences & Health Education, Emory
University, 2Alcohol & Drug Abuse Institute, University of Washington, Seattle

JUSTIFICATION: Understanding the effect of substance use on mental health is of
vital importance as cigarette use is much higher in these groups than the general
population.

Recently, a number of states have enacted policies making marijuana legal
for recreational or medicinal use; these policies are expected to increase in the
coming years. Previous research suggests that tobacco use and use of other
substances, including marijuana, go hand in hand. Assessing how trends in dual
marijuana and tobacco use have changed over the past decade, overall and
by sex, age and race, is vital to understanding how marijuana legalization may
impact tobacco use. Data were obtained from 560,500 adults who participated
in the 2003-2012 National Survey on Drug Use and Health, a cross-sectional,
household interview survey conducted annually. Data from the three most recent
years (2010-2012) were used to characterize dual marijuana and tobacco users
vs. marijuana-only and tobacco-only users. Data from all years were used to
compute trends in dual use, by age, race, and sex. Orthogonal polynomials were
used to assess linearity and trend significance. From 2010-2012, 23.8% of the
sample were past month tobacco-only users, 2.2% were marijuana-only users,
and 5.0% were dual marijuana and tobacco users. Compared to marijuana-only
and tobacco-only users, a significantly higher percentage of dual users were male,
ages 18-24 or 25-34 years, of lower education and income, and with past month
heavy drinking or other illicit substance use. From 2003 to 2012, the percent of
dual use increased among both males and females (p<.001, p<.05), those ages
35-49 years (p<.001), and whites (p<.01), blacks (p<.05), and Hispanics (p<.01);
dual use decreased among those ages 18-24 years (p<.0001). Dual use was
higher at each time increment among blacks (vs. whites), males (vs. females),
and those ages 25-35 years (vs. ages 18-24). Dual use of tobacco and marijuana
has increased over the past decade, with increases occurring disproportionately
among individuals who are middle-aged and non-White. Increased surveillance of
tobacco use patterns is needed as marijuana legalization policies expand.

FUNDING: MRC PhD studentship. ALSPAc is funded by MRC and Wellcome Trust
CORRESPONDING AUTHOR: Suzi Gage, MSc, PhD student, University of
Bristol, Oakfield House, Bristol, WI BS8 2BN, United Kingdom, 1173310151, suzi.
gage@bristol.ac.uk

PA9-2

“SMOKE WHAT?”: THE COMPLEXITIES OF SMOKING IDENTITY
AND SMOKING BEHAVIOR AMONG YOUTH
Craig S. Fryer, DrPH, MPH*1, Kymberle L. Sterling, DrPH, MPH2, Elizabeth L.
Seaman, MHS1, Pebbles Fagan, PhD, MPH3, 1University of Maryland, School of
Public Health, 2Georgia State University, School of Public Health, 3University of
Hawai’i at Manoa
Tobacco control investigators often rely on established categories (e.g., never,
current, and ex-smoker) to categorize young people’s smoking behavior. These
categories may fail to accurately reflect their smoking self-identity or actual
smoking behavior, despite evidence acknowledging discrepancies between these
two pertinent factors. The preponderance of this work has mainly focused on
cigarette use; less studied are tobacco products such as little cigars and cigarillos.
As a result, investigators often misclassify or exclude youth from research who
may be most at risk of the deleterious effects of smoking, specifically dependence.
In an effort to better understand factors that shape “smoking identities,” this mixed
methods study explored the smoking experiences of urban youth. Employing
surveys and focus groups, we assessed factors such as: smoking patterns; life
stressors; and peer social dynamics. A convenience sample (N=58) of young
adults was recruited using flyers, street outreach, and collaboration with a
community-based organization. The 53-item survey contained questions about
smoking identity, physical activity, and tobacco and other drug use. Additionally,
five focus groups were conducted to examine the roles smoking played in young
people’s lives. The age range was 13-20 years with a mean age of 17.3 years. The
sample was 43.1% female and the majority identified as African American/black
(81%). Most respondents lived with a smoker (62.1%) and had close friends who
smoked (63.8%). More than half had their first smoking experience with blunts/
marijuana (51.2%), cigarettes (33.3%) or both (12.1%). The qualitative data further
explicated our quantitative findings. Many youth who used tobacco or marijuana in
the past 30 days did not self-identify as a smoker. Notably, participants discussed
marijuana use as a precursor to cigarette use, with the belief that smoking a
cigarette after a blunt “boosts the high.” This work provides a basis for future
research to address the increased risks of young tobacco users who do not
identify as “smokers” and the development of effective interventions for this often
misunderstood and unaddressed subgroup.

JUSTIFICATION: As marijuana legalization policies increase, increased surveillance of dual use of tobacco and marijuana is needed, particularly among specific
sex, age, and racial/ethnic groups.
FUNDING: No funding
CORRESPONDING AUTHOR: Gillian L. Schauer, MPH, Emory University,
Behavioral Sciences & Health Education, 1518 Clifton Road, GCR 430, Atlanta,
GA 30322, USA, 206-819-9391, gillian.schauer@emory.edu

PA9-4

PILOT STUDY EVALUATING AN INTERVENTION FOR TOBACCO
USE DURING TREATMENT FOR CANNABIS USE DISORDER
Dustin C. Lee, PhD*1, Alan J. Budney, PhD1, Mary F. Brunette, MD1, John R.
Hughes, MD2, Jean-Francois Etter, PhD3, Catherine Stanger, PhD1, 1Department
of Psychiatry, Geisel School of Medicine at Dartmouth, 2Department of Psychiatry,
University of Vermont, 3Institute of Social and Preventive Medicine, University of
Geneva
Background: Cannabis users frequently report concurrent tobacco use, and
tobacco smoking is a predictor of poor outcomes during treatment for cannabis
use disorders (CUD). Interventions targeting tobacco during treatment for other
substances are effective at decreasing tobacco use while not adversely impacting
outcomes for the other substance; this combined approach may be effective
for targeting tobacco and cannabis use. This study evaluated an intervention
simultaneously targeting tobacco and cannabis to determine whether targeting
tobacco would engender tobacco quit attempts or reductions while maintaining
positive cannabis outcomes.

FUNDING: Funding for this research was provided by the National Institute on
Minority Health and Health Disparities (P20MD006737). Additional funding was
provided by the National Cancer Institute Research Scientist Development Award
to Promote Diversity (K01CA148789). It contents are solely the responsibility of
the authors and do not necessarily represent the official views of the sponsoring
organizations.
CORRESPONDING AUTHOR: Craig S. Fryer, DrPH, MPH, Assistant Professor,
University of Maryland, College Park, Behavioral and Community Health, School
of Public Health, 2358 SPH Building 255, College Park, MD 20742, USA, 301405-0818, csfryer@umd.edu

Method: Twenty-eight participants meeting diagnostic criteria for CUD and
reporting regular tobacco use with some interest in quitting in the next six months
(i.e. >2 on a 5-point scale; M=4.8) were enrolled in an ongoing 12-week treatment
for CUD that includes computer-assisted delivery of motivational enhancement
therapy, cognitive-behavioral therapy, and abstinence-based contingency
management. Participants are also encouraged to complete an optional tobacco
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JUSTIFICATION: These results may have implications for quit smoking interventions among opioid-maintained smokers and a potential unique pharmacological
interaction between nicotine and opioids.

intervention consisting of a behavioral treatment tailored for tobacco and cannabis
users and nicotine-replacement therapy (NRT). Cannabis abstinence and tobacco
quit attempts were biologically verified during clinic visits.

FUNDING: Supported in part by NIDA R01DA019550 (Sigmon) and NIH/FDA
P50DA036114 (Higgins).

Results: Cannabis outcomes were similar to those achieved in previous studies
using this CUD intervention, with a mean of 4.1 weeks of cannabis abstinence.
22 out of 28 participants engaged in the tobacco intervention; 22 completed at
least one tobacco computer module and 15 initiated NRT. Four participants set
a tobacco quit date, 16 made >1 quit attempt lasting > 24 hrs, 8 made >1 quit
attempt lasting > 2 wks, and 3 achieved sustained abstinence during the last 4 wks
of treatment. Reductions in cigarettes per day were observed (baseline: M=10.9,
SD=6.9; last week of treatment: M=5.8, SD=5.2).

CORRESPONDING AUTHOR: Joanna Streck, BA, Predoctoral Fellow, University
of Vermont, 1 S. Prospect St., UHC-SATC 1415, Burlington, VT 05401, USA, 617416-5398, joanna.streck@gmail.com

PA9-6

Summary: Results indicate that targeting tobacco during treatment for CUD
engenders increased tobacco quit and reduction attempts without adversely
impacting cannabis outcomes and supports the safety and feasibility of targeting
tobacco during treatment for CUD.

CRAVING, WITHDRAWAL, AND SUBSTANCE USE AS MEDIATORS
OF TREATMENT EFFECT ON SMOKING CESSATION IN COCAINEAND METHAMPHETAMINE-DEPENDENT PATIENTS

JUSTIFICATION: This study provides preliminary evidence that supports the
safety and feasibility of targeting tobacco use during treatment for CUD, which
may improve clinical research and practice aimed at treating tobacco and cannabis
co-users.

Theresa Winhusen, PhD*, Joshua C. Magee, PhD, Daniel F. Lewis, BA, University
of Cincinnati College of Medicine
Background: Smoking cessation treatment (SCT) is effective among illicit
stimulant users, with substance use disorder (SUD) treatment being unaffected
or even aided by smoking cessation. However, the mechanisms underlying
successful smoking cessation among stimulant users are not well established.
Research has found that nicotine craving mediates successful smoking cessation
in smokers with co-occurring disorders; this study predicted that nicotine craving
would mediate smoking cessation in stimulant users, unlike other possible
mediators such as nicotine withdrawal symptoms and non-nicotine substance use.

FUNDING: Funding for this study was provided by NIH/NIDA grants: R01DA032243 and T32-DA037202.
CORRESPONDING AUTHOR: Dustin Lee, PhD, Postdoctoral Research Fellow,
Geisel School of Medicine at Dartmouth, Psychiatry, 2B Old County Road,
Plainfield, NH 03781, USA, 603-653-1818, dustin.c.lee@dartmouth.edu

Methods: Secondary analysis of a randomized, 10-week trial conducted at 12
SUD treatment programs. Five hundred and thirty eight adults meeting DSM-IV-TR
criteria for cocaine and/or methamphetamine-dependence and interested in
quitting smoking were randomized to SUD treatment as usual (TAU) or to TAU
plus SCT, consisting of counseling, bupropion, nicotine inhaler, and contingency
management. Smoking abstinence was assessed via self-report and carbon
monoxide levels. Possible mediators were assessed in week 4, immediately after
the TAU+SCT group began a uniform attempt to quit smoking. Nicotine craving
was assessed by a single item from the 8-item Minnesota Nicotine Withdrawal
Scale, “desire to smoke”. Withdrawal was assessed by the other 7 scale items,
and substance use was assessed by self-reported number of stimulant-free and
drug-free days during week 4.

PA9-5

CHARACTERIZING NICOTINE WITHDRAWAL AMONG OPIOIDMAINTAINED SMOKERS
J.M. Streck*, A.C. Meyer, S.C. Sigmon, University of Vermont Department of
Psychiatry
Aim: Withdrawal is a central component of nicotine dependence and its severity
may influence risk of relapse. While withdrawal typically peaks within the first two
days following a quit attempt and gradually diminishes thereafter, less is known
about its pattern in vulnerable groups of smokers with disproportionate rates of
smoking. One such group is opioid-dependent individuals, in whom smoking
rates are high and treatment response notoriously poor. We have developed an
intervention which produces initial abstinence among opioid-maintained smokers
(Dunn et al., 2008, 2010; Sigmon et al., in prep). Here we characterize nicotine
withdrawal in these participants and contrast it with withdrawal seen previously in
a general population of smokers (Hughes, 1992).

Results: Bootstrapped regressions indicated that, as expected, nicotine craving
significantly mediated the relationship between SCT and cigarette point prevalence
abstinence at the end of treatment (mediation effect=.09, 95% CI=.05-.15, p<.05).
Withdrawal symptoms (mediation effect=.007, 95% CI=-.008-.07, p>.05), stimulant
free days (mediation effect=.000, 95% CI=-.001-.001, p>.05), and drug free days
(mediation effect=.000, 95% CI=-.002-.003, p>.05) were not significant mediators.
Conclusions: These results highlight craving as a critical factor for understanding
smoking cessation among stimulant users, and suggest further examinations of
the factors related to nicotine craving in polysubstance users.

Methods: Fifty-three opioid-maintained patients completed a 2-week smoking
intervention and were biochemically-verified to be abstinent. Withdrawal was
assessed daily using the Minnesota Nicotine Withdrawal Subscale (Hughes &
Hatsukami, 1998).

FUNDING: This research was supported by the following grants from the
National Institute on Drug Abuse: U10-DA013732 to University of Cincinnati (Dr.
Winhusen); U10-DA020036 to University of Pittsburgh (Dr. Daley), U10-DA013720
to University of Miami School of Medicine (Drs. Szapocznik and Metsch); U10DA013045 to University of California Los Angeles (Dr. Ling); U10-DA013727 to
Medical University of South Carolina (Dr. Brady); U10-DA020024 to University of
Texas Southwestern Medical Center (Dr. Trivedi); U10-DA015815 to University of
California San Francisco (Drs. Sorensen and McCarty).

Results: At intake, participants smoked on average 18 cigs/day, had cotinine
levels of 1208 ng/ml and moderate nicotine dependence. Nicotine withdrawal
was mild at intake (M=1.86 out of a possible range of 0-4), comparable to scores
seen in non-substance abusing smokers. Withdrawal then steadily decreased
over the 14-day study, which stands in contrast to the peak typically seen at Day
2 in prior studies. Specifically, at Day 2 participants’ withdrawal had declined to
73% of baseline levels (M=1.36), compared to 142% of baseline (M=2.33) in a
general population of smokers. By Day 14, participants withdrawal reached 47% of
baseline (M=.87), compared to 104% (M=1.71) in the general population.

CORRESPONDING AUTHOR: Theresa Winhusen, University of Cincinnati, 3131
Harvey Ave, Suite 104, Cincinnati, OH 45229, USA, 513-585-8292, winhust@
uc.edu

Conclusion: The pattern of nicotine withdrawal in opioid-dependent patients
may depart from that typically seen among the general population of smokers. How
this pattern may influence patients’ success with quitting smoking remains unclear.
The mechanism underlying this difference, such as a unique pharmacological
interaction whereby opioids may attenuate nicotine withdrawal, also warrants
further study.
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RANDOMIZED CONTROLLED TRIAL OF TWEET2QUIT FOR
SMOKING CESSATION

PODIUM PRESENTATION 4: TECHNOLOGY
FOR TOBACCO TREATMENT

PA21-1

Judith J. Prochaska, PhD, MPH*1, Cornelia Pechmann, PhD, MS, MBA2, Cynthia
Lakon, PhD2, Kevin Delucchi, PhD3, 1Stanford University, Department of Medicine,
2
University of California, Irvine, The Paul Merage School of Business, 3University
of California, San Francisco, Department of Psychiatry

Glen Szczypka*, Sherry Emery

Background: Smoking cessation interventions to bolster social support from
family, friends, and co-workers outside of treatment programs (i.e., extra-treatment)
have been largely ineffective at enhancing abstinence. Social media like Twitter,
which can provide social support beyond one’s personal networks, have not been
examined for quitting smoking.

DO FEAR APPEALS WORK? USING TWITTER TO EVALUATE
EMOTION IN CDC’S TIPS FROM FORMER SMOKERS
CAMPAIGN—2013

Theoretical Background and Research Question: The CDC began a national
media campaign “Tips from Former Smokers” (Tips) that used real-life stories
from smokers suffering from the long-term health consequences of smoking,
including amputation, tracheotomy, paralysis, and heart surgery. The campaign’s
graphic and emotional approach was based on evidence that anti-tobacco ads
with negative emotional appeals are associated with higher recall, and are
more effective at promoting cessation than humorous or non-emotive ads. The
combination of graphic images, fear appeals, and personal testimony in the Tips
ads was expected to elicit a negative reaction to smoking or to the thought of
smoking. This study presents an analysis of the emotional content of Twitter
messages collected from the CDC Tips 2013 campaign. The main objective is
to determine whether the Twitter conversation contained messages that reflect
negative emotion such as fear and disgust and if so which ad characteristics
elicited a negative emotional response.

Purpose: We evaluated the efficacy of a Twitter-based quit-smoking
intervention, Tweet2Quit and examined predictors of tweeting and how tweeting
affected abstinence.
Design: 2-group RCT Conditions: Control participants received 8-weeks
of nicotine patch, referral to a web-based quit guide (www.smokefree.gov),
and instruction to set a quit date within a week of study start. Treatment added
participation in a 20-person Tweet2Quit private support group that ran for 100 days
with two daily auto-messages: (1) a group discussion topic, and (2) individualized
feedback on prior day tweeting.
Participants: N=160 smokers, all intending to quit, recruited on Google when
searching for cessation information. The sample was 73% female, 36% partnered,
81% Caucasian, 21% college-degreed, and averaged 36 years of age, 16
cigarettes/day, and 17 years smoking.

Methods: Data were obtained from a vendor, GNIP, licensed to provide access
to the entire corpus of Twitter data, using a data streaming process referred to as
the “Firehose.” Concept clusters for emotions such as fear, disgust, sadness and
humor were derived using SPSS Text Analytics.

Main Outcome: Self-reported sustained abstinence at 7-, 30-, and 60-days
post-quit-date

Results: Of the 80,733 tweets categorized with an emotional response, the
largest categories were fear, disapproval, and disgust. 29,564 tweets (36.6%)
contained a fear response; 19,433 tweets (24.1%) contained a disapproval
response; and 16,472 tweets (20.4%) contained a disgust response. Of the
51,580 tweets categorized as specific CDC Tips ads, Terrie ads contained the
most references with 41,597 tweets (79.7%). General reference to the CDC Tips
campaign was the second most frequent category with 7,304 tweets (14%).

Results: Sustained abstinence out to 60-days was 20% for control and 40% for
Twitter participants, p=.012. Tweeting volume related positively and significantly
to abstinence (r =.15, p=.003). The 4 groups, with 20 participants each, averaged
1,143 tweets per group, with 73% of members tweeting, and averaging 57 tweets
over an average of 47 days. Participants’ tweet volume positively related to: need
(more withdrawal symptoms), chronicity of smoking (years), convenience (tweeted
using mobile texting), personalization (photo ID on their Twitter account), and
reported willingness to use quit-smoking aids (all p<.05).

Discussion: Our qualitative analysis offers insight into the intermediate thought
processes by which the audience interpreted and reacted to the ads in a natural
setting via Twitter. These results, in addition to the increase in call volume to
1-800-QUIT-NOW during the campaign, offer support for Tips’ hard-hitting graphic
messaging approach.

Conclusions: Tweet2Quit appears to be a feasible, largely automated,
efficacious and inexpensive intervention for smoking cessation. Engagement was
high and related to abstinence. Future research aims include longer-term follow-up
with biological confirmation of abstinence.

JUSTIFICATION: This qualitative evaluation of how people naturalistically processed and reacted to CDC Tips messages provides additional evidence
supporting the use of graphic, hard-hitting and emotionally evocative messaging
strategies for public health campaigns; given the controversy surrounding such
graphic imagery.

JUSTIFICATION: This RCT evaluates the use of social media combined with NRT
for treating tobacco addiction. Highly automated and scalable, the treatment has
great potential for broad scale dissemination.
FUNDING: NIH R34 DA030538

FUNDING: Funded by the National Institutes of Health (NIH). Part of the NCI State
and Community Tobacco Control Research Initiative. See more at: http://www.
healthmediacollaboratory.org/who-we-are/vision/#sthash.IqYUeqp9.dpuf

CORRESPONDING AUTHOR: Judith Prochaska, PhD, MPH, Associate
Professor of Medicine, Stanford University, Medicine, 1265 Welch Rd, Stanford,
CA 94305-5411, USA, 650-724-3608, jpro@stanford.edu

CORRESPONDING AUTHOR: Glen Szczypka, MA, Senior Research Specialist,
University of Illinois at Chicago, Health Media Collaboratory, 1747 W Roosevelt
Rd, 5th Floor (MC 275), Chicago, IL 60608, USA, 312-996-1388, szczypka@uic.
edu
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PROACTIVE TEXT MESSAGING FOR SMOKERS IN PRIMARY
CARE

USE OF AUTOMATED TECHNOLOGY TO PREVENT SMOKING
RELAPSE AMONG RECENTLY QUIT SMOKERS ENROLLED IN
EMPLOYER AND HEALTH PLAN SPONSORED QUITLINES

Gina R. Kruse, MD, MPH*, Khinlei Myint-U, MBA, Jennifer H.K. Kelley, RN,
MA, Troy Keyser, MA, Nancy A. Rigotti, MD, Tobacco Research and Treatment
Center, Massachusetts General Hospital, Harvard Medical School, and Center for
Connected Health, Partners Health Care Inc.

Anna M. McDaniel, PhD1, Katrina Vickerman, PhD2*, Susan M. Zbikowski, PhD2,
Mark Campbell, PMP2, Patrick O. Monahan, PhD3, Timothy E. Stump, MS3, Michael
T. Weaver, PhD3, Beatriz H. Carlini, PhD4, Jeffrey L. Fellows, PhD5, 1University of
Florida, 2Alere Wellbeing 3Indiana University, 4University of Washington, 5Kaiser
Permanente Center for Health Research

Background: Few smokers receive evidence-based cessation services during
primary care visits. Federal initiatives to promote smoking status documentation
in electronic health records (EHR) now enable health systems to offer population
health interventions to smokers outside an office visit. We pilot-tested a proactive
method for connecting primary care patients who smoke with smoking cessation
intervention delivered by text message.

Background: Although many cost-effective smoking cessation options exist,
little is known about how to best intervene with smokers during the time of greatest
risk for relapse after quitting. This study tested an automated risk assessment and
transfer protocol to reduce relapse rates compared to a standard quitline protocol.

Methods: We used the EHR to identify smokers who were seen at 2
Massachusetts community health centers in the 12 months prior to 2/1/2014 and
had a mobile phone number listed. Primary care providers reviewed and allowed
us to contact their patients. These patients were sent a proactive text message
inviting them to enroll by texting back. The program included messages from
the QuitNow text library and newly-developed motivational advice messages for
smokers who were not ready to quit. We calculate program uptake as proportion
of smokers who opt-in after proactive recruitment and program engagement as
number of text messages sent and received by smokers.

Methods: We randomized 1,785 smokers who were enrolled in the Quit For
Life® program through one of 19 employers or health plans and who reported being
quit for at least 24 hours into one of three groups: standard quitline; Technology
Enhanced Quitline, with 10 assessments (TEQ-10); Technology Enhanced
Quitline, with 20 assessments (TEQ-20). The standard quitline included 5 calls,
medications, a quit guide, and an online program. The TEQ interventions added
interactive voice recognition (IVR) delivered relapse risk assessments over the
first 8 weeks post-quit with automated transfer to a Quit Coach for those exceeding
risk thresholds. We assessed self-reported quit rates at 6- and 12-months postenrollment. Missing outcome data were imputed. Logistic regression models were
used to analyze quit outcomes.

Results: Uptake: 28 of 284 (10%) smokers sent the proactive text enrolled.
Enrollees were 91% (n=26) white, 61% (n=17) female, mean age was 45 yrs
(range 25-69), 39% (n=11) had ≥1 comorbid illness (diabetes, coronary artery
disease, depression, hypertension or chronic kidney disease), 71% (n=20) had
private insurance, 18% (n=5) had Medicaid, and 11% (n=3) had Medicare. We
assessed readiness to quit: 9 (32%) reported a plan to quit in ≤ 30 days, 6 (21%)
planned to quit > 30 days, 2 (7%) disenrolled, 2 (7%) already quit, and 9 (32%)
did not reply. The mean no. of cigarettes was 17/day and 42% smoked within 5
min. of waking engagement. On average, enrollees received 14 messages and
sent 5 messages to the program in answer to program queries or to request help
for cravings or slips.

Results: There were no significant differences in imputed 30-day quit rates
between the three study groups at 6 months (59% for standard, 62% for TEQ-10,
59% for TEQ-20) or 12 months (61% for standard, 61% for TEQ-10, 55% for
TEQ-20). Nearly three quarters (73.3%) of TEQ-10 or TEQ-20 participants
were identified as at risk by the IVR assessments and this resulted in 0.41 IVRtransferred counseling calls in addition to the average of 3.7 completed program
calls. Participants without a positive screen were more likely to be quit at 6-months
(OR=1.8, p<.001).
Conclusions: Although the TEQ protocol successfully identified quitters at risk
for relapse, adding IVR relapse prevention calls did not lead to higher quit rates.
This is likely due to the highly effective standard quitline program (61% were still
quit at 1 year) and that few counseling calls after a positive screen were completed.
Future research should explore alternative intervention protocols different timing
of IVR assessments.

Conclusions: One in 10 smokers enrolled in a text messaging program for
cessation after proactive text recruitment, and 20% of these were smokers not
ready to quit. A proactively delivered text messaging program deserves testing as
a way to deliver services to motivated and unmotivated smokers in primary care.
JUSTIFICATION: Text messaging is a promising method for increasing the reach
of tobacco treatment services in primary care populations.

JUSTIFICATION: IVR-delivered assessments can be used identify quitters more
likely to return to smoking, suggesting a relapse reduction protocol involving
IVR assessments holds promise if future research can identify the best way to
intervene with callers at the time of need.

FUNDING: This study was supported by Partners HealthCare Systems, Inc. and
the Center for Connected Health at Massachusetts General Hospital. Dr. Kruse
was supported by a post-doctoral fellowship from funded by the National Cancer
Institute 5R25 CA057711-20.

FUNDING: This study was supported by Award Number R01CA138936 from the
National Cancer Institute, Technology-Enhanced Quitline Services to Prevent
Smoking Relapse. The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Cancer Institute or the
National Institutes of Health.

CORRESPONDING AUTHOR: Gina Kruse, MD, MS, MPH, Instructor in Medicine,
Massachusetts General Hospital, Division of General Internal Medicine, 50
Staniford Street, #1, Boston, MA 02114, USA, 617-724-3157, gkruse@partners.org

CORRESPONDING AUTHOR: Anna McDaniel, PhD, Dean, University of Florida,
College of Nursing, PO Box 100197, Gainesville, FL 32610-0197, United States,
Phone: 352-273-6324, Email: annammcdaniel@ufl.edu

83

363

2015 Paper Sessions
PA21-5

PA21-6

A SMARTPHONE GAME FOR TOBACCO ADDICTION TARGETING
ROUTINE AND MANUAL WORKERS; A NOVEL ADDITION TO
SMOKING CESSATION SERVICES

EVALUATION OF NICOTINE LOZENGES AS AN ADJUNCT FOR
WEB-BASED SMOKELESS TOBACCO CESSATION
Herb Severson, Brian Danaher, Ryann Crowley, Ed Lichtenstein, Nora Van Meter,
Oregon Research Institute

E.A. Edwards*1, C. Rivas1, K. Jablonski2, J. Meuross2, N. Phillips2, L. Steed1, H.
Patel3, R. Sohanpal1, A. Goldstein4, H. Caton2, R. Walton1, 1Centre for Primary
Care and Public Health, Bart’s and The London School of Medicine and Dentistry,
2
Department of Computing and Information Systems, Kingston University, UK,
3
North East London Pharmaceutical Society, 4Department of Cancer Prevention
and Control, University of North Carolina

Introduction: Promising Web-based interventions for smokeless tobacco (ST)
cessation have emerged and recent studies have reported on the efficacy of
nicotine lozenges for smokeless tobacco cessation. We describe our Randomized
Controlled Trial (RCT) that tested the relative benefits of adding Nicotine
Lozenges as adjuncts to our fully-automated, MyLastDip Web-based ST cessation
intervention.

Background: Smoking prevalence in routine and manual workers (RM) is
double that of professional and managerial groups in both the UK and US. RM
workers smoke more heavily, initiate smoking at a younger age, and are less likely
to quit compared to other occupational groups. Both UK and US Governments
have made this group a priority for smoking cessation to reduce health inequality.
RM workers require quick and easy access to stop smoking services at times
and locations that suit them. Smoking cessation health apps on smartphones
could offer an effective platform for health promotion in this group. Over 400
smoking cessation apps are currently available, however most are not developed
in collaboration with public health practitioners or with users and few incorporate
validated behaviour change techniques. ‘Gamification’ is effective in promoting
healthy behaviour and delivering health promotion advice however, there is as yet
no dedicated smartphone game for smoking cessation. Aims: To use gamification
techniques to develop a novel smoking cessation game implementing validated
behaviour change methods to target heavy smokers in RM occupational groups.

Methods: 407 adult daily ST users who wanted to quit were recruited and
screened online and then randomly assigned to one of two conditions: (a) the
Web-only (N= 202), or (b) the Web+Lozenges (N= 205).
Results: Assessment completion rates at 3 months, 6 months, and for both 3 and
6 months were 71.4%, 72.9%, and 65.0%, respectively. No significant differences
were found between conditions. Using complete case analysis for repeated point
prevalence (3 and 6 month assessments), all tobacco abstinence was 52.8% for
participants in the Web Only Condition and 66.4% in the Web+Lozenge Condition.
Using Intent-to-treat analysis abstinence rates were 32.7% vs. 45.4%. Similar
results were obtained for ST abstinence. Participants reported being satisfied with
their programs and participants in the Web+Lozenge condition were relatively
more engaged with the web program. Program engagement was positively related
to tobacco abstinence at 6 months.

Methods: The app has been developed iteratively and collaboratively with public
health practitioners, game designers and health psychologists. Smokers were
invited through patient participation groups to try the game. The fourth iteration of
the game has been tested in RM workers. Qualitative analysis of feedback used
a framework approach.

Conclusions: Both Web-based ST cessation programs encouraged important
long-term levels of absolute tobacco and ST abstinence. We will present data on
the relationship between reported lozenge use and cessation as well as other
predictors of cessation. The absence of between-group differences is discussed
in terms of composition of the control condition and implications for policies of
distributing lozenges to ST cessation participants.

Results: Players found the game engaging and motivating and it provided
effective distraction from smoking. Those with higher tobacco dependence were
more engaged. Over 70% of RM workers would recommend this app to a friend
and play again.

JUSTIFICATION: The results of this study can guide policy for providing free
nicotine lozenges for ST users that use web based programs for cessation.
FUNDING: This work was supported by the National Cancer Institute of the
National Institutes of Health (R01-CA142952).

Conclusions: A dedicated game to promote smoking cessation has the potential
to distract smokers during cravings and to deliver effective smoking cessation
advice. Large-scale uptake of this app could have an enormous public health
impact and by targeting RM workers could reduce health inequalities. We plan to
conduct further beta testing in RM workers and evaluate the game formally in a
multi-centre randomized controlled trial.

CORRESPONDING AUTHOR: Herb Severson, PhD, Senior Research Scientist,
Oregon Research Institute, 1776 Millrace Dr., Eugene, OR 97403, USA, 541-4842123, Fax: 541-484-1108, herb@ori.org

JUSTIFICATION: If the App developed for this study proves to be successful
upon trial, the app could be made commercially available and could change how
smoking cessation services are provided.

PODIUM PRESENTATION 5: LOW-INCOME
SMOKERS AND CESSATION

FUNDING: National Institute For Health Research Programme grant
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CORRESPONDING AUTHOR: Elizabeth Edwards, MBBS, Academic Clinical
Fellow, Barts and The London School of Medicine and Dentistry, Centre for
Primary Care and Public Health, Blizard Institute, 58 Turner Street, Whitechapel,
London, WI E12AB, United Kingdom, +44 (0) 7752099030, elizabethedwards@
doctors.org.uk

SNIPING AND OTHER HIGH-RISK SMOKING PRACTICES AMONG
HOMELESS YOUTH
Joan S. Tucker, PhD*, William G. Shadel, PhD, Daniela Golinelli, PhD, Leslie
Mullins, MCP, Brett Ewing, MS, RAND Corporation
Background: Approximately 70% of homeless youth are current cigarette
smokers. However, little is known about their engagement in high-risk smoking
practices that may increase their exposure to toxins and susceptibility to infectious
diseases, such as sniping (i.e., smoking discarded butts or filters), sharing the
same cigarette with others, and blocking filter vents while smoking. This is the first
study to examine the prevalence of different high-risk smoking practices among
homeless youth smokers, and includes a mixed-methods investigation of sniping
behavior in particular.
Methods: A structured survey was administered to a probability sample of 292
homeless youth who had smoked in the past 30 days and at least 100 cigarettes in
lifetime to examine the prevalence and correlates of high-risk smoking practices. In
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addition, four focus groups were conducted with a total of 27 homeless youth who
had a history of smoking to obtain narratives on the context of sniping behavior
and the cognitions of homeless youth regarding this high-risk smoking practice.

group, employment, presence of another smoker in the home, presence of a child
in the home, and perceived drawbacks of NRT were also associated with treatment
use. In the older group, income and education were associated with treatment use.

Results: Nearly all youth engaged in at least one high-risk smoking practice,
with 72% having sniped cigarettes in the past 30 days. Results from multivariable
linear regression analyses found that sniping behavior was significantly more
frequent among homeless youth with less negative smoking attitudes, greater
nicotine dependence, lower income, and more severe drug abuse (p<.05). Focus
group data identified specific sniping strategies used by homeless youth, including
those to mitigate the perceived health risks of sniping.

Conclusion: Interest in quitting is high among low-income smokers, although
rates of treatment use are lower in younger smokers than older smokers. Our
results suggest that attitudes and intentions may help predict treatment use in
low-income smokers. Furthermore, social environment characteristics may be
useful in predicting treatment use among young low-income smokers. These
results help inform future cessation treatment interventions for low-income
smokers.
JUSTIFICATION: The present study helps inform future strategies aimed at
increasing smoking cessation treatment utilization among demographically diverse
populations of smokers.

Conclusions: High-risk smoking practices are widespread among homeless
youth smokers. Sniping behavior in particular appears to be more common among
those homeless youth who may already be facing greater health threats due
to their nicotine dependence, lower income, and drug abuse. Evidence-based
programs are urgently needed to reduce tobacco use among homeless youth.
Such programs should include a focus on non-conventional smoking practices that
can exacerbate the health risks associated with smoking.

FUNDING: This study is funded by the National Cancer Institute (1R01CA14152701), National Institutes of Health. This material is the result of work supported
with resources and the use of facilities at the Minneapolis VA Health Care System
Center for Chronic Disease Outcomes Research. The views expressed in this
article are those of the authors and do not necessarily reflect the position or policy
of the Department of Veterans Affairs or the United States government.

JUSTIFICATION: Findings from this study can inform efforts to reduce high-risk
smoking practices among homeless youth.

CORRESPONDING AUTHOR: Patrick Hammett, MA, University of Minnesota,
Department of Epidemiology and Community Health, 1123 Chatsworth St. N., Apt.
2, Saint Paul, MN 55103, USA, 651-235-9544, hamm0311@umn.edu

FUNDING: This research was supported by funds from the California TobaccoRelated Disease Research Grants Program Office of the University of California,
Grant Number 21RT-0118 (PI: Tucker).
CORRESPONDING AUTHOR: Joan Tucker, PhD, RAND Corporation, 1776 Main
Street, Santa Monica, CA 90045, United States, Phone: 310-428-8103, Email:
jtucker@rand.org

PA4-3

MINORITY STRESS, SMOKING, AND CESSATION ATTEMPTS:
FINDINGS FROM A COMMUNITY SAMPLE OF TRANSGENDER
WOMEN IN THE SAN FRANCISCO BAY AREA

PA4-2

USE OF TOBACCO CESSATION TREATMENT AMONG YOUNGER
AND OLDER LOW-INCOME ADULT SMOKERS: THE ROLE OF
ATTITUDES, INTENTIONS, AND SOCIAL ENVIRONMENT

Kristi E. Gamarel, PhD*1, Ethan Mereish, PhD2, Tooru Nemoto, PhD3, Don
Operario, PhD4, 1Alpert Medical School of Brown University, 2Center for Alcohol
and Addiction Studies, Brown University, 3Public Health Institute, 4Brown University
School of Public Health

Patrick J. Hammett, MA*1,3, Steven S. Fu, MD, MSCE1,2, Diana J. Burgess, PhD1,2,
David Nelson, PhD1,2, Barbara Clothier, MS1, Jessie E. Saul, PhD4, Michelle
Van Ryn, PhD, MPH5, John A. Nyman, PhD6, Rachel Widome, PhD3, Anne M.
Joseph, MD, MPH2, 1VA HSR&D Center for Chronic Disease Outcomes Research,
Minneapolis VA Health Care System, 2Department of Medicine, University of
Minnesota Medical School, 3Division of Epidemiology and Community Health,
University of Minnesota, 4North American Quitline Consortium, Phoenix, 5Mayo
Clinic, Division of Health Care Policy & Research, Rochester, MN, 6Division of
Health Policy and Management, University of Minnesota School of Public Health

High rates of smoking have been observed in samples of LGBT populations.
Research has demonstrated associations between reports of minority stressors
and smoking behaviors among lesbian, gay, and bisexual populations. An emerging
body of research has shown a high prevalence of stressful life conditions, including
high prevalence of trauma, among transgender women. Critical questions remain
unanswered in regards to how minority stressors are related to smoking behaviors
and cessation attempts among transgender women. The purpose of this study
was two-fold: 1) to examine associations between minority stressors and heavy
smoking (i.e., 20 or more cigarettes per day); and 2) to examine the association
between minority stressors and unsuccessful cessation attempts. A community
sample of 241 transgender women completed a one-time survey. Participants’
mean age was 35 years; 51% identified as a racial/ethnic minority, and 63%
earned <$1000 per month. Logistic regression models examined associations
between minority stressors and (1) smoking behaviors; (2) unsuccessful cessation
attempts. Both models adjusted for age, income, education, race/ethnicity, HIV
status, depression, alcohol use, and current hormone use. Overall, 83% of
participants indicating that they had smoked a cigarette in the last month. Of
these women, 40% indicated that they smoked 20 or more cigarettes per day
and 60% had unsuccessfully attempted to quit. Physical assault (AOR = 3.30,
95%CI: 1.57, 6.94) and discrimination (AOR = 1.04, 95% CI: 1.00, 1.08) were each
independently associated with heavy smoking. Physical assault (AOR = 3.10, 95%
CI: 1.47, 6.50) and discrimination (AOR = 1.11, 95%CI: 1.04, 1.18) were each
independently associated with unsuccessful cessation attempts. Heavy smoking
and unsuccessful cessation attempts may be driven by traumatic early life and
adult experiences. Future research is warranted to address unique stigmatizing
contexts in understanding and providing tailored intervention to address smoking
among transgender women.

Background: Smoking rates in low-income populations are unacceptably high.
Low rates of cessation treatment use may contribute to high rates of smoking
in these populations. We assessed whether individual attitudes and intentions
as well as social environment characteristics predict cessation treatment use in
a low-income population of smokers and whether the influence of these factors
differs by age. Our objective was to help inform interventions aimed at increasing
cessation treatment use in demographically diverse populations.
Methods: We analyzed baseline survey data from 2406 participants enrolled
in a randomized controlled trial evaluating the effectiveness of proactive care in
a population-based sample of smokers enrolled in two publicly-subsidized health
care assistance programs: Medicaid and MinnesotaCare. Stepwise multivariate
logistic regression models identified predictors of past year treatment utilization
at baseline among younger smokers (18-34) and older smokers (35-64). Income,
employment, education, social environment, attitudes toward cessation, and
attitudes toward Nicotine Replacement Therapy (NRT) were included in the
models depending on significance.
Results: Past year quit attempts were high in both younger (59%) and older
smokers (49%), however, younger smokers were less likely to use treatment than
older smokers (27% vs 36%). In both groups, quitting self-efficacy, readiness to
quit, and intent to use NRT were associated with treatment use. In the younger

JUSTIFICATION: This project illustrates the importance of intervening upon
minority stressors to guide future public health research, policy, and practice
among transgender women to alleviate high rates of smoking.
FUNDING: This study was supported by the NIH grant # U24AA022000-03; PI:
Operario.
CORRESPONDING AUTHOR: Kristi Gamarel, PhD, Postdoctoral Fellow, Brown
University, Psychiatry and Human Behavior, 121 South Main Street, Room 417,
Providence, RI 02912, USA, 415-297-8586, kristi_gamarel@brown.edu
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prevalent abstinence (PPA) at 3-month follow-up. We conducted intent-to-treat
and as-treated analyses using logistic GEE models to account for the cluster
randomization by public housing site.

PHONE-BASED POSTPARTUM CONTINUING CARE:
COMPARISON OF POSTPARTUM OUTCOMES AMONG
PREGNANT SMOKERS

Results: Participants followed-up at 3-months (n=259) were mostly female
(71.0%) and Black (57.1%). Quit rates were 13.8% for 7-day PPA and 12.9% for
30-day PPA in the TTA-MI group and 9.1% for 7-day PPA and 6.3% for 30-day
PPA in the TTA-SC group. The TTA-MI group was significantly more likely to
achieve 7-day (OR=1.93, 95%CI: 1.01–3.69) and 30-day PPA (OR=2.73, 95%CI:
1.20–6.21) than the TTA-SC group. When stratified by number of TTA visits, TTA-MI
participants who had one TTA visit were not more likely than TTA-SC participants
to have higher quit rates. However, TTA-MI participants with two or more visits
were significantly more likely to have 7-day (OR=2.62, 95%CI: 1.27–5.41) and
30-day PPA (OR=3.67, 95%CI: 1.47–9.16).

Victoria H. Coleman-Cowger, PhD,* Battelle
Tobacco use among pregnant and postpartum women is the leading
preventable cause of poor pregnancy outcomes and a major public health issue.
Women who have low income and who are African American are more likely to
smoke during and after childbirth and, after initial cessation, more likely to relapse.
This pilot study compares the 3-month postpartum smoking, mental health, and
birth outcomes of women who were recruited from a low-income, primarily AfricanAmerican obstetrics clinic at their first prenatal visit and randomly assigned to a
control group (standard in-clinic care) or Intervention group (standard in-clinic care
+ Phone-based Postpartum Continuing Care) in week 26 of their pregnancy. One
hundred thirty women were enrolled into the study at their first prenatal visit (i.e.,
first or early second trimester). The large majority of participants were AfricanAmerican, never married, with a mean age of 26 years. Upon enrollment, 68.5%
were current smokers and 31.5% had recently quit smoking. The current smokers
reported smoking 66 of the past 90 days and 11 times per day. Scores on the
Edinburgh Postnatal Depression Scale (EPDS) and Perceived Stress Scale (PSS)
were 8.9 and 17.3, respectively, for the full sample. At week 26, participants were
randomized to either the Control or Intervention group using urn randomization
balanced on presenting self-reported tobacco use, mental health symptoms, and
race. As expected, birth weight of babies whose mothers were assigned to the
Control group (3000g) was not statistically different than birth weight of Intervention
group babies (2997g) since the Intervention did not begin until postpartum. At 3
months postpartum, with a 76% follow-up rate, the Intervention group reported
lower EPDS (6.8 v 8) and PSS (13.2 v 14.9) scores, fewer days of smoking of
the past 90 (40.7 v 53), and slightly fewer times smoked per day (5.6 v 5.8) when
compared with the Control group but none of these differences were statistically
significant. A possible reason for these findings was low compliance with PPCC
protocol. Fewer than 20% of Intervention participants completed all calls at the
time of 3 month postpartum assessment.

Conclusion: More intensive intervention was associated with higher quit
rates among our low-income, ethnically-diverse population. The study provides
evidence that lay providers from the target community can be trained to deliver
effective MI Interventions. Future analyses will investigate quit rates at 7-month
and 12-month follow-up.
FUNDING: National Institutes of Health, National Cancer Institute, 1RO1CA14158705 and 3RO1CA141587-04S2
CORRESPONDING AUTHOR: Joanna Burtner, MPH, Research Assistant, Boston
University School of Public Health, Epidemiology, 715 Albany St, T413E, Boston,
MA 02118, USA, 916-835-6183, jburtner@bu.edu

PA4-6

EFFECTIVENESS OF A CLIENT-CENTRED CASE-WORKER
DELIVERED SMOKING CESSATION INTERVENTION FOR
SOCIALLY DISADVANTAGED SMOKERS: A RANDOMIZED
CONTROLLED TRIAL

FUNDING: Supported by a grant from the National Institute on Drug Abuse
(7R34DA032683)

L. Twyman*1, B. Bonevski1, C. Paul1,2, J. Bryant1,2, C. D’Este3, R. West4, M.
Siahpush5, C. Oldmeadow6, K. Palazzi6, 1School of Medicine and Public Health,
Faculty of Health, University of Newcastle & Hunter Medical Research Institute,
Australia,,2Priority Research Centre for Health Behaviour and Health Behaviour
Research Group, University of Newcastle & Hunter Medical Research Institute,
3
National Centre for Epidemiology and Population Health, Australian National
University, 4Health Behaviour Research Centre Department of Epidemiology and
Public Health, University College London, 5Department of Health Promotion,
Social and Behavioral Health, College of Public Health, University of Nebraska
Medical Center, 6Hunter Medical Research Institute, Australia

CORRESPONDING AUTHOR: Victoria Coleman-Cowger, Ph.D., Principal
Research Scientist, Battelle, Health & Analytics, 6115 Falls Road, Suite 200,
Baltimore, MD 21209, USA, 410-372-2748, Fax: 410-377-6802, colemancowger@
battelle.org

PA4-5

THREE-MONTH EFFECTS OF A COMMUNITY HEALTH
ADVOCATE-LED SMOKING CESSATION INTERVENTION IN
PUBLIC HOUSING

Introduction: The prevalence of smoking within disadvantaged groups remains
higher than the prevalence of smoking in the general population. However, few
RCTs examining the effectiveness of smoking cessation programs have been
carried out in disadvantaged groups. This RCT aimed to evaluate the effectiveness
of a case-worker delivered smoking cessation intervention at increasing smoking
cessation rates amongst socially disadvantaged smokers.

Joanna Burtner*1, Jonathan Greenbaum1, Matthew Scarpaci1, Alan C. Geller2,
Tegan Evans1, Belinda Borrelli3, Jessica Davine2, Timothy C. Heeren4, Daniel R.
Brooks1, 1Boston University School of Public Health, Department of Epidemiology,
2
Harvard School of Public Health, Department of Social and Behavioral Sciences,
3
Boston University Henry M. Goldman School of Dental Medicine, Department of
Health Policy and Health Services Research, 4Boston University School of Public
Health, Department of Biostatistics

Methods: The intervention group received brief advice and motivational
interviewing during 15 minute counselling sessions (both face to face and via
telephone) once per week for a period of eight weeks, free Nicotine Replacement
Therapy, telephone quitline referrals and peer buddy support. The control
group received advice to quit smoking and the NSW Quitline phone number.
All participants were followed up at one and six months post baseline. Primary
outcome was expired CO-confirmed continuous abstinence at six months.

Background: We conducted a cluster randomized trial among Boston public
housing residents, a group that is low-income, ethnically diverse, and which has
high smoking rates. We hypothesized that an intervention based on Motivational
Interviewing (MI) delivered by a tobacco treatment advocate (TTA-MI) would be
associated with higher rates of smoking cessation vs. a Standard control delivered
by a tobacco treatment advocate (TTA-SC). TTAs were residents of public housing.

Results: 919 people were screened, 435 people consented and were
randomised into intervention (n = 193) and control groups (n = 242) with a
60% follow up rate at six months. Demographic and smoking related variables
were similar across the intervention and control group. Based on complete
case analysis, in the intervention and control groups, no statistically significant
differences were detected in expired CO-confirmed continuous abstinence (3.2%
versus 2.1%, OR = 1.07, 95% CI = 0.18, 6.51), or seven day point prevalence
(2.1% versus 3.5%, OR = 0.39, 95% CI = 0.04, 3.57) based on complete case
analysis. Adjusted analyses found a statistically significant difference between

Methods: 330 participants were randomized to TTA-MI or TTA-SC. SC
participants had one visit with a TTA who discussed strategies for quitting and
information on treatment programs. TTA-MI participants were eligible for up
to 9 visits over 6 months with the TTA; sessions focused on initiating and
maintaining cessation treatment. Smoking status was assessed at 3, 7, and 12
months. This analysis focuses on biochemically-verified 7-day and 30-day point
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intervention and control groups in number of cigarettes smoked per day (8 versus
13, p<0.001). Process measures including intervention compliance and NRT use
will be presented.

PODIUM PRESENTATION 5: CESSATION BEHAVIOR

Conclusions: This RCT was not effective at increasing smoking cessation rates
amongst a sample of socially disadvantaged individuals, although a statistically
significant reduction in the number of cigarettes smoked was observed.

PA10-1

CIGARETTE SMOKING CESSATION AMONG U.S. SMOKERS WHO
ALSO USE SMOKELESS TOBACCO

JUSTIFICATION: The results of this study have the potential to influence future
smoking cessation trials targeted at highly disadvantaged individuals, from
recruitment and retention methods, to intervention components, and assumptions
used when assessing primary outcome measures.

Karen Messer, PhD1, Maya Vijayaraghavan, MD1, Martha M. White, MS1, Yuyan
Shi, PhD*1, Cindy Chang, PhD2, Kevin P. Conway, PhD3, Anne Hartman, MS4,
Megan J. Schroeder, PhD2, Wilson M. Compton, MD, MPE3, John P. Pierce, PhD1,
1
Cancer Prevention and Control Division, Moores UCSD Cancer Center, University
of California, 2US Food and Drug Administration, Center for Tobacco Products,
3
National Institute on Drug Abuse, National Institutes of Health, 4National Institutes
of Health, National Cancer Institute, Division of Cancer Control and Population
Sciences

FUNDING: This research has been funded by a grant from the National Health and
Medical Research Council (NHMRC) of Australia. Scholarship funding provided by
the University of Newcastle and Cancer Institute NSW.
CORRESPONDING AUTHOR: Laura Twyman, University of Newcastle, Room
5015 Level 5 McAuley Centre, Calvary Mater Hospital, Waratah, WI New South
Wales 2298, Australia, 61407337776, Laura.Twyman@newcastle.edu.au

Introduction: Concurrent use of cigarettes and smokeless tobacco, or dual use,
is common. It is unknown whether dual use is associated with increased cigarette
smoking cessation. Cigarette consumption level may also play a role.

PA4-7

Methods: The 2010-2011 Tobacco Use Supplement to the Current Population
Survey included 26,760 current smokers, with 675 dual users. We compared rates
of attempted smoking cessation, relapse, and 30-day abstinence between dual
users and exclusive smokers, using multivariate regression models.

TOWARDS A SCALABLE MODEL OF INTERNET-BASED
CONTINGENCY MANAGEMENT TO PROMOTE SMOKING
CESSATION
Bethany R. Raiff*1, Jesse Dallery2, 1Rowan University, 2University of Florida

Results: More dual users (45%) than exclusive smokers (37%) attempted to
quit smoking during the previous year (p<0.01), and this difference remained
significant in a logistic regression model adjusted for demographic and cigarette
dependence measures (ORadj 1.33, 95% CI 1.15-1.53). 48% of dual users who
made a quit attempt reported “trying to quit smoking by switching to smokeless
tobacco”. However, once in a quit attempt, dual users showed a 13% higher
adjusted hazard of relapse to smoking, as compared to exclusive smokers in a
Cox regression model (HRadj 1.13, 95% CI 1.02-1.26). There was no difference
between dual users and exclusive smokers in attainment of 30-day abstinence on
the most recent quit attempt (ORadj 1.09, 95% CI 0.88-1.37). The pattern of more
quit attempts but faster relapse among dual users was more pronounced at higher
cigarette dependence levels.

Internet-based contingency management (CM) for smoking cessation reduces
the need for frequent in-person visits to collect carbon monoxide (CO) samples
and has been shown to be feasible, acceptable, and effective among smokers
who wish to quit (e.g., Dallery et al., 2007; Raiff et al., 2013; Dallery et al.,
2013). In the present trial we captilized on the reach of the Internet by recruiting
smokers nationwide, and we incorporated a deposit contract to offset the costs of
incentives. The current, randomized controlled trial investigated the effectiveness
of Internet-based CM, as well as the savings associated with requiring a nationally
recruited sample of smokers to provide a $50 deposit before enrolling in the
intervention. Participants, recruited from 26 states in the continental U.S., were
randomly assigned to either an abstinence contingent treatment group (AC, n =
48) or a submission contingent control group (SC, n = 46). The $50 deposit could
be recouped based on either submitting CO levels meeting abstinence goals (AC
group, CO < 4 parts per million) or for submitting CO videos regardless of meeting
abstinence goals (SC group). Participants in both groups had the opportunity to
earn additional monetary vouchers, beyond the deposit, that were transferred to
a PayPal. Participants were 55% female, 80% White, 36 years old on average,
smoked an average 18 cigarettes per day for 17 years, and had average FTND
scores of 4.8. Participants in the AC group provided significantly more negative
CO samples than participants in the SC group during the intervention (median
= 57% vs 14%; Mann-Whitney U = 630, Z = -3.6, p < 0.05) and a significantly
greater number of AC participants were continuously abstinent at both 3- and
6-month follow-ups (23% vs 7%; X2 (1, N = 94) = 4.981, p < 0.05). In addition,
the total amount of earnings in the AC group was $10,505, and subtracting the
$2400 in deposits means that the average cost per individual in incentives was
$168.85. Overall, the current intervention represents a powerful, cost-effective,
and sustainable treatment delivery model, and it has the potential to be appealing
and feasible for widespread dissemination.

Conclusion: Prospective studies at the population level are needed. Cigarette
smokers who also use smokeless tobacco are more likely to try to quit, but relapse
more quickly than exclusive smokers, and have no apparent cessation advantage.
FUNDING: This project has been funded in whole or in part with Federal funds
from the National Institute on Drug Abuse, National Institutes of Health, and the
Food and Drug Administration, Department of Health and Human Services, under
Contract No. HHSN271201100027C; UC Tobacco-Related Disease Research
Program grants 21RT-0135, 21XT-0076 and 22XT-0020; and National Cancer
Institute grant No. 1R01CA172058-01.
CORRESPONDING AUTHOR: Yuyan Shi, PhD, Assistant Professor, University
of California, San Diego, Family Medicine and Public Health, 9500 Gilman Dr, La
Jolla, CA 92093-0622, USA, 858-534-4273, yus001@ucsd.edu

PA10-2

FUNDING: National Institutes of Health (NIDA) R01DA023469

DOES CULTURAL SPECIFICITY LEAD TO GREATER SMOKING
CESSATION AMONG AFRICAN AMERICANS? A RANDOMIZED
TRIAL

CORRESPONDING AUTHOR: Bethany Raiff, PhD, Assistant Professor, Rowan
University, Psychology, 201 Mullica Hill Road, Robinson Hall 115D, Glassboro,
NJ 08028, USA, 856-256-4500 ext 3782, raiff@rowan.edu

Monica Webb Hooper, PhD*1, Noella A. Dietz, PhD1, Tulay Koru-Sengal, PhD1,
Michael H. Antoni, PhD1, Kolawole Okuyemi, MD2, 1Sylvester Comprehensive
Cancer Center, University of Miami, 2University of Minnesota
African Americans experience greater difficulty quitting smoking compared to
Whites. Targeted interventions addressing the unique concerns of ethnic groups
(i.e., culturally specific) may potentially reduce health disparities; however,
the evidence for cultural specificity is equivocal. This study tested the efficacy
of a culturally specific smoking cessation intervention. We hypothesized that
the culturally specific condition would produce greater cessation compared to
the control condition. A 2-arm randomized controlled trial compared culturally
specific group cognitive behavioral therapy (CS-CBT) to standard group CBT
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for improving public health related to parental success for cessation and thus
decreasing children’s secondhand smoke exposure in the home.

in a community sample. Participants in both conditions received 8 sessions
and transdermal nicotine patches (TNP) for 8-weeks. Evidence-based smoking
cessation and relapse prevention models guided CBT in both conditions. The
difference between conditions was the inclusion of culturally specific components
(e.g., race and smoking, race-matched clinicians, emphasis on religion/spirituality).
The primary outcome variable was cotinine-verified 7-day point prevalence
abstinence (7-day ppa), at the end-of-counseling (EOC), and 3, 6, and 12-month
follow-ups. Participants (N=342) were mostly middle aged (49.5 years), male
(57%), single (64%), at least high school educated (82%), with annual household
incomes under $10k. They averaged 18 daily cigarettes for 26 years, and were
moderately nicotine dependent. Within-time analyses demonstrated that 7-day
ppa was significantly greater in the CS-CBT condition compared to standard CBT
at the EOC (72% vs. 61%, p=.046), and at the 3-month (38% vs. 26%, p=.024)
follow-up. The differences were not significant at 6 (28% vs. 25%) or 12-months
(26% vs. 24%). Secondary analyses revealed significant condition by attendance
and condition by time interaction effects, indicating benefits of greater intervention
adherence in the CS-CBT condition on 7-day ppa at 6-months. Culturally specific
group CBT led to short-term efficacy over an established CBT. The longer-term
effect of CS-CBT was evident among those with better adherence. This study has
implications for interventions to prevent relapse among African Americans.

FUNDING: This study was supported by the National Institutes of Health, National
Cancer Institute, R01 CA118066;PI: Martha S. Tingen, PhD
CORRESPONDING AUTHOR: Martha Tingen, PhD, Professor & Endowed
Chair, Medical College of Georgia; Georgia Regents University, Pediatrics, Ga.
Prevention Institute, 1120 Fifteenth Street, HS-1755, Augusta, GA 30912, USA,
706-721-0471, Fax: 7067215492, mtingen@gru.edu
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THE RELATIONSHIPS OF ABSTINENCE-RELATED
EXPECTANCIES TO SMOKING CESSATION TREATMENT
OUTCOME
Peter S. Hendricks, PhD*1, Gary L. Humfleet, PhD2, Sharon M. Hall, PhD2,
1
University of Alabama at Birmingham, 2University of California, San Francisco

JUSTIFICATION: Findings from this study have the potential to inform smoking
cessation intervention approaches among African Americans.

Introduction: Smokers’ abstinence-related expectancies demonstrate robust
relations with several smoking-related constructs including dependence, mediate
the associations of race and gender with motivation to quit and abstinence selfefficacy, and prospectively predict abstinence-induced withdrawal symptoms. The
associations of abstinence-related expectancies with smoking cessation treatment
outcome, however, have not been investigated.

FUNDING: National Cancer Institute, 1R01CA151614-01A1
CORRESPONDING AUTHOR: Monica Hooper, University of Miami, 5665 Ponce
de Leon Blvd, Coral Gables, FL 33146, USA,305-284-4290, mwebb@miami.edu

Methods: Smokers enrolled in a clinical trial of smoking cessation treatment (N
= 216) received a standard 12-week intervention including behavioral counseling
and pharmacotherapy. The Smoking Abstinence Questionnaire (Hendricks et al.,
2011), a measure of smokers’ abstinence-related expectancies, was administered
at pre-treatment baseline and Week 12.

PA10-3

TAILORED PARENTAL CESSATION DELIVERED IN URBAN AND
RURAL ELEMENTARY SCHOOLS
Martha S. Tingen, PhD, RN, FAAN*1, Jeannette O. Andrews, PhD, RN, FAAN2,
Janie Heath, PhD, RN, FAAN3, Jennifer L. Waller, PhD1, Frank A. Treiber, PhD4,
1
Medical College of Georgia, Georgia Regents University, 2College of Nursing,
University of South Carolina, 3College of Nursing, University of Kentucky, 4Colleges
of Nursing & Medicine, Medical University of South Carolina

Results: Controlling for a range of covariates (e.g., cigarette dependence,
motivation to quit, abstinence self-efficacy, demographic characteristics), greater
baseline expectancies for smoking-specific social support (OR = 1.64, p = .04)
and weaker expectancies that one’s experience with coffee would be altered upon
quitting (OR = .81, p = .04) were associated with a greater likelihood of abstinence
at Week 12. Expectancies for withdrawal effects (mean change = -.35, p = .006)
and smoking-specific social support (mean change = -.29, p = .002) decreased
from pre-treatment baseline to Week 12. Greater decreases in expectancies for
withdrawal (OR = 2.5, p = .003) and adverse effects (OR = 3.17, p = .002) from
pre-treatment baseline to Week 12 were independently associated with a greater
likelihood of abstinence at Week 12.

Purpose: Tobacco use among low socio-economically disadvantaged results
in more adverse health outcomes. The effectiveness of tailored interventions for
cessation delivered within an elementary school setting to parents/caregivers (PC)
of children has been minimally explored.
Methods: During a RCT that included children and a PC/child, PC were offered
cessation in years 1 and 2 (if relapsed/refused in year 1) at their child’s school.
Tailored cessation included 8 individual face-to-face motivational interviewing
sessions with a matched gender and/or racial/ethnically similar counselor and 8
weeks of NRT. Children received a tobacco prevention curriculum in years 1 & 2.
This study reports on the effectiveness of the P/C cessation intervention including
outcomes of self-reported quitting (percentages) and salivary cotinine (ng/ml),
both obtained at baseline, end of treatment (EOT)/year 2, and year 4.

Conclusion: Smoking cessation treatment outcome is predicted, and may
be mediated, by abstinence-related expectancies. These findings highlight the
importance of the abstinence-related expectancy construct and suggest unique
targets for boosting the efficacy of tobacco dependence interventions.
JUSTIFICATION: This study presents novel targets for augmenting the effectiveness of smoking cessation treatments.
FUNDING: This project was funded by the National Institute of Drug Abuse grant
R01 DA002538.

Results: Parent smokers (n=110) were 24.6% of the totally enrolled (n=447)
PC sample. 81% female, mean age 37.2 yrs.(SD 11.1); 37% Black; 54% had < a
high school education; 54% earned < $20,000 annually; and 61% had Medicaid
and/or Medicare as healthcare. Using repeated measures, mixed models and
binomial generalized estimating equations, differences over time between
PC in the intervention and control groups were found for quitting smoking and
cotinine levels. PC in the intervention group [EOT: 6.5%(SE=5.7%), Yr.4:
40.6%(SE=5.7%)] showed a larger increase in quitting smoking over time than the
control group [EOT: 0.0%(SE=6.5%), Yr.4: 13.2%(SE=6.4%)] (F=4.82, p=0.0306).
For cotinine (F=5.72, p=0.0039), the intervention group showed a decrease from
baseline (239.9,[SE=1.3]) to EOT (99.3,[SE=1.4]) and then maintenance through
Yr.4 (109.6,[SE=1.4]) while the control group showed increases from baseline
(221.1,[SE=1.4]) to EOT (239.0,[SE=1.4]) to Yr.4 (325.8,[SE=14]).

CORRESPONDING AUTHOR: Peter Hendricks, PhD, Assistant Professor,
University of Alabama at Birmingham, 227L Ryals Public Health Building, 1665
University Blvd., Birmingham, AL, USA, 205-202-1387, phendricks@uab.edu

Conclusions: This study provides beginning evidence that cessation offered to
PC in their child’s school setting may be an avenue for more robust success for
improving public health related to P/C success and maintenance for cessation,
thus decreasing children’s secondhand smoke exposure in the home.
JUSTIFICATION: This study provides beginning evidence that cessation offered to
parents in their child’s school setting may be an avenue for more robust success
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mailed over 12 months. The Intensive Repeated Mailings (IRM) group received
10 booklets and additional supplemental written materials designed to enhance
perceived social support, mailed monthly over 18 months (greater frequency
and duration of intervention). Groups were comparable on baseline measures.
Follow-up assessments were completed at 6, 12, 18, and 24 months. The primary
outcome was self-reported 7-day point-prevalence abstinence. Multiple imputation
was used to manage missing data. The IRM condition was significantly superior
to UC at every follow-up, with increasing abstinent rates over time. At 24 months,
abstinence rates were 30.0% and 18.9%, respectively (p <.0001). Abstinent rates
for the SRM group fell between the others at all follow-ups. In summary, extended
self-help booklets delivered over time increased abstinence rates through at least
24 months, with much greater effect sizes than typically associated with self-help.
These initial findings provide renewed support for the efficacy of intensive, multicontact self-help interventions for smoking cessation. Such interventions can
be extremely cost-effective, widely disseminated, and amenable to a variety of
delivery modalities.

ATTACHMENT ANXIETY AS A TARGET FOR SMOKING
CESSATION IN WOMEN
Thao Lan Le*1, Robert Levitan2, Cleo Haber3, Yves Talbot3, Robert Mann4, Robert
Maunder1,1Psychiatry, Mount Sinai Hospital, University of Toronto, 2Psychiatry and
Physiology, Centre for Addiction and Mental Health, Toronto, 3Family Medicine,
Mount Sinai Hospital, Toronto, 4Dalla Lana School of Public Health, University of
Toronto and Centre for Addiction and Mental Health
Background: Smoking cessation is especially difficult for women. Women
have more trouble quitting and are more likely to relapse than men. Also, the
relationship between childhood adversity and substance use is stronger in women
than in men. Smoking has been linked to both childhood adversity and attachment
insecurity. Adult attachment describes biological and psychological processes in
close relationships.

JUSTIFICATION: This validated cessation intervention is low cost and easy to
disseminate via multiple modalities.

Hypothesis: We hypothesized that attachment insecurity mediates the
relationships between childhood adversity and starting and continuing to smoke
in both men and women.

FUNDING: This research was funded by National Cancer Institute grants
R01CA134347, P30CA076292, and R25CA090314.
CORRESPONDING AUTHOR: Thomas Brandon, PhD, Chair, Moffitt Cancer
Center, Health Outcomes and Behavior, 4115 E. Fowler Ave., Tampa, FL 33617,
USA, 813-745-1750, Fax: 813-449-8247, thomas.brandon@moffitt.org

Methods: Primary care patients aged 25-65 were surveyed in a cross-sectional
study using validated measures of smoking behaviour, attachment anxiety,
attachment avoidance, and childhood adversity. Regression analyses and the
Sobel test were used to determine the significance of the indirect effect of childhood
adversity on starting smoking or continuing to smoke through attachment anxiety
or attachment avoidance.

PODIUM PRESENTATION 5: TOBACCORELATED DISEASES

Results: Among 356 subjects, 60% had experienced childhood abuse, neglect
or adversity, 49% started smoking and 20% were current smokers. Gender,
education and self-rated health were not related to the main variables. In women,
childhood adversity was associated with quitting smoking (beta=1.52, p=.01). The
relationship between childhood adversity and attachment anxiety was significant
(beta =.65, p=.046). Lower attachment anxiety was associated with quitting
smoking (beta= .33, p=.04). The Sobel test indicated that attachment anxiety
was not a mediator between childhood adversity and quitting smoking in women
(z’=1.45, p=.15). In men, neither childhood adversity nor attachment insecurity
was associated with starting or continuing to smoke.

PA22-1

LONG-TERM PROJECTIONS OF SMOKING-ATTRIBUTABLE LUNG
CANCER BY GENDER
Dana S. Mowls, MPH*, C. Larry Hill, Jr., MS, Laura A. Beebe, PhD, Oklahoma
Tobacco Research Center, Department of Biostatistics and Epidemiology, College
of Public Health, University of Oklahoma Health Sciences Center

Conclusion: Neither attachment anxiety or attachment avoidance were
mediators between childhood adversity and smoking in either men or women.
However, attachment anxiety was associated with continuing to smoke in
women. These findings suggest that women with high insecurity may benefit from
strategies that focus on decreasing attachment insecurity through psychotherapy
and supplementing treatments to complement insecure attachment patterns.

Trends in lung cancer reflect past prevalences of cigarette smoking, which
have been historically higher among males than females. Projecting smokingattributable (SA) lung cancer rates can aid in understanding the impact of antitobacco efforts and identifying potentially disparate populations. The purpose of
this research was to project SA lung cancer incidence rates in the US by gender
and to explore differences in projections based on a 5 or 10-year period of case
selection. Data on incident cases of lung and bronchus cancer (2001-2010) for
adults 35 years or older were obtained from CDC WONDER. To calculate the
SA fraction, sex- and age-specific cigarette smoking prevalence estimates were
obtained from the 2013 BRFSS. SA lung cancer incidence rates were calculated by
multiplying age-adjusted rates by the SA risk percentage from SAMMEC. Annual
percent change (APC) was estimated by Poisson linear regression to project rates
of lung cancer incidence from 2011 to 2050 and were calculated by gender based
on a 5 (2006-2010) and 10-year (2001-2010) period of case selection. Statistical
significance was considered at alpha <0.05. SA lung cancer incidence rates were
higher among US males (125.4 per 100,000) than females (74.9 per 100,000) in
2010. In 2050, predicted SA lung cancer incidence rates are 64.3 per 100,000
females and 57.7 per 100,000 males. These estimates are based on a 10-year
period of case selection, and represent a 2.0% (p<0.0001) and 0.3% (p=0.1965)
annual decline among males and females, respectively. Based on a 5-year period
of case selection, predicted SA lung cancer incidence rates are at 35.3 per
100,000 females and 33.9 per 100,000 males in 2050. These estimates represent
an annual decline of 3.3% (p=0.0094) among males and 1.8% (p=0.0420) among
females. Projected SA lung cancer incidence rates declined more rapidly among

JUSTIFICATION: Identifying gendered determinants of relapse may lead to new
therapies to help women quit smoking
FUNDING: No Funding
CORRESPONDING AUTHOR: Thao Lan Le, Mount Sinai Hospital, Psychiatry,
600 University Ave., Room 915, Toronto, ON M5G1X5, Canada, 416-586-4800
ext. 7412, thaolan.le@utoronto.ca

PA10-6

A RANDOMIZED CONTROLLED TRIAL OF A SELF-HELP
INTERVENTION FOR TOBACCO DEPENDENCE
Thomas H. Brandon, PhD*, Vani N. Simmons, PhD, Marina Unrod, PhD, Steven K.
Sutton, PhD, Lauren R. Meltzer, BA, Cathy D. Meade, RN, PhD, Ji-Hyun Lee, PhD,
Paul T. Harrell, PhD, Moffitt Cancer Center, Tampa, FL
Self-help has several advantages over more intensive counseling, including
greater acceptability, lower cost, and greater reach; however, efficacy to date
has been poor. In contrast to cessation, self-help booklets have shown efficacy
for preventing smoking relapse. This study developed and assessed the efficacy
of a series of smoking cessation booklets adapted from the successful “Forever
Free” relapse-prevention series (Brandon et al., 2000, 2004, 2012). Daily smokers
(N=1874), recruited nationally via multimedia advertisements, were randomized
to one of three conditions. The Usual Care (UC) group received the National
Cancer Institute booklet, “Clearing the Air: Quit Smoking Today.” The Standard
Repeated Mailings (SRM) group received eight “Quit Smoking for Good” booklets
89
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US males than females, based on either period of case selection. If trajectories
continue, the present-day gender disparity in SA lung cancer incidence rates will
be narrower and reversed by 2050.

LONG-TERM FOLLOW-UP OF TOBACCO USE AMONG A
POPULATION-BASED COHORT OF LUNG AND COLORECTAL
CANCER SURVIVORS

JUSTIFICATION: The results of this research can assist in understanding the
impact of anti-tobacco efforts and identifying potentially disparate populations.

Elyse R. Park, PhD, MPH*1, Pallavi Kumar, MD1, Kelly Hyland, BA1, Nancy
Rigotti, MD1, Robert Wallace, MD2, Nancy Keating, MD3, 1Massachusetts General
Hospital, 2Holden Comprehensive Cancer Center, University of Iowa, 3Brigham
and Women’s Hospital

FUNDING: Tobacco Settlement Endowment Trust
CORRESPONDING AUTHOR: Dana Mowls, MPH, Graduate Student, OUHSC,
Biostatistics and Epidemiology, 801 NE 13th Street, Oklahoma City, OK 73104,
USA, 405-271-2229, dana-mowls@ouhsc.edu

Background: Cigarette use is the main risk factor for lung cancer (LC) and a
risk factor for colorectal cancer (CRC). Continued smoking after diagnosis may
adversely affect treatment effectiveness, risks of subsequent cancers, survival,
and quality of life. Research conducted with 2455 LC and 3047 CRC patients
from the Cancer Care Outcomes Research and Surveillance multiregional cohort
(CanCORS) found that 14% of LC patients and 9% of CRC patients reported
smoking at enrollment (5 months post-diagnosis). We explored tobacco use
among CanCORS survivors who were disease free at long-term follow-up.

PA22-2

DOES A RECENT CANCER DIAGNOSIS PREDICT SMOKING
CESSATION? AN ANALYSIS FROM A LARGE PROSPECTIVE U.S.
COHORT

Methods: In 2011-2012, we surveyed survivors of the CanCORS cohort
(enrolled in 2003-2005) who had not recurred with advanced disease (n=198 LC;
n=558 CRC). The cohort was 52.8% male, median age=65.6 yrs; 76.3% white nonhispanic and 12.3% black; and 70.6% Stage I/II at diagnosis. We assessed past
12 month tobacco use and used logistic regression to identify factors associated
with tobacco use.

J. Lee Westmaas, PhD*, Christina C. Newton, PhD, Victoria L. Stevens, PhD,
W. Dana Flanders, PhD, Susan M. Gapstur, PhD, Eric J. Jacobs, PhD, American
Cancer Society and Emory University, Atlanta
Purpose: Quitting smoking provides important health benefits to cancer patients.
A cancer diagnosis may motivate quitting—potentially providing a “teachable
moment” for oncologists and other health care providers to encourage and assist
quitting—but little is known about whether individuals recently diagnosed with
cancer quit at higher rates than those without cancer.

Results: Six to eight years following diagnosis, 16.2% of LC survivors and
11.1% of CRC survivors reported tobacco use in the past 12 months. Among LC
and CRC survivors, 77.9% of current smokers at enrollment and 9.1% of former
smokers at enrollment reported tobacco use in the past 12 months. Factors
independently associated with a higher likelihood of tobacco use included
younger age, male gender, non-partnered, higher daily smoking rate history, and
depression symptoms. Among smokers, 3.1% of LC survivors and 27.4% of CRC
survivors endorsed regular use of alternative forms of tobacco (cigar, pipe, snus,
chew). Only 6.4% of survivors who reported tobacco use in the past 12 months
reported participating in a smoking cessation program in the past 12 months.

Methods: This analysis included 13,198 smokers who enrolled in the Cancer
Prevention Study-II Nutrition Cohort in 1992 or 1993 and reported smoking
status biennially through 2009. Quit rates of smokers first diagnosed with cancer
during two- and four-year intervals were compared to quit rates of smokers not
diagnosed with cancer. Cancer diagnoses likely to cause physical limitations or
symptoms that could influence smoking behavior (cancers of the lung, head and
neck, esophagus, or any metastatic cancer) were excluded. Logistic regressions
calculated quit rates controlling for age, sex, survey year, cardiovascular disease,
and chronic obstructive pulmonary disease.

Conclusions: Six to eight years following diagnosis, LC and CRC survivors
continue to use tobacco and sought little smoking cessation support. Alternative
tobacco use was endorsed by one-quarter of CRC survivors who smoked, which
underscores the importance of assessing, and intervening upon, all forms of
tobacco use among survivors. Tobacco treatment interventions are needed for
both cancer LC and CRC survivor groups.

Results: The two-year quit rate was higher among the 772 smokers diagnosed
with cancer [31.3%; 95% confidence interval (CI) 28.0%-34.5%] than among
smokers not diagnosed with cancer (19.5%; 95% CI, 19.0%-19.9%). A similar
difference was observed in four-year quit rates (43.0% vs. 33.4%). Results were
similar by cancer site and stage.

JUSTIFICATION: To highlight the need for development of smoking cessation
interventions for long term lung and colorectal cancer survivors.

Conclusion: A cancer diagnosis, even one with a relatively good prognosis that
is not strongly related to smoking, may be associated with increased quitting that
is sustained well after diagnosis. Results support the hypothesis that a cancer
diagnosis is a “teachable moment” that can be capitalized on to promote cessation.

FUNDING: The work of the CanCORS Consortium was supported by grants
from the NCI to the Statistical Coordinating Center (U01 CA093344) and the NCI
supported Primary Data Collection and Research Centers (U01 CA093332, U01
CA093324, U01 CA093348, U01 CA093329, U01 CA093339, U01 CA093326,
CRS 02-164) and the ACS (Park MSRG 005–05-CPPB).

JUSTIFICATION: Results suggest that a cancer diagnosis is a “teachable moment”
that can be capitalized on to promote cessation.

CORRESPONDING AUTHOR: Elyse Park, PhD, MPH, Clinical Health
Psychologist, MGH, Mongan Institute for Health Policy, 50 Staniford St, 9th Floor,
Boston, MA 02114, United States, Phone: 617-724-6836, Email: epark@partners.
org

FUNDING: No funding.
CORRESPONDING AUTHOR: J. Lee Westmaas, PHD, Director, Tobacco
Research, American Cancer Society, Behavioral Research Center, 250 Williams
St. NW, Atlanta, GA 30303, USA, 404-329-7730, lee.westmaas@cancer.org

PA22-4

VALIDATION OF A RESPIRATORY SYMPTOM QUESTIONNAIRE IN
ADOLESCENT SMOKERS
Rachel N. Cassidy, PhD*1, Megan E. Roberts, PhD2, Suzanne M. Colby, PhD1,
1
Brown University, 2The Ohio State University
Adolescent smokers experience decreased lung function and negative
respiratory symptoms, and tracking these symptoms is important for determining
the effects of smoking and smoking cessation on adolescent health. Furthermore,
these symptoms may be differentially impacted by novel harm-reduction products
such as very low nicotine content cigarettes and e-cigarettes. However, to date a
reliable measure of respiratory symptoms has not been thoroughly validated for
use with adolescents. Thus, we sought to validate the American Thoracic Society
Questionnaire (ATSQ), an 8-item measure querying coughing, wheezing, phlegm
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TC/HDL ratio levels (29%), and adult educational attainment (40%). For carotid
plaque, this association was partially mediated by adult smoking (26%) and TC/
HDL ratio (21%) but not by adult BMI or adult educational attainment.

production, shortness of breath and other symptoms, in two samples of adolescents.
The first sample (N= 161) consisted of adolescent daily smokers between the ages
of 14 and 19. The second sample (N= 260) consisted of adolescents; half of the
participants were smokers and the other half were not. The ATSQ showed high
internal consistency in both samples (Cronbach’s alpha = .8). ATSQ symptoms
were significantly higher among adolescents with asthma in both samples (t = -4.0,
p <. 001 in the first sample; t = -3.8, p < .001 in the second sample); therefore, we
excluded asthmatic adolescents from the remaining analyses. Among adolescent
smokers in the first sample, ATSQ scores were positively correlated with nicotine
dependence in the first sample (N = 118; r = .32, p < .001); and carbon monoxide
levels (r = .43, p < .001), cotinine levels (r = .37, p < .001) and number of hours
spent smoking (r = .54, p < .001) in the second sample (N = 216). Results from
the second sample showed that respiratory symptoms were significantly greater
adolescent smokers compared to non-smokers (t = 10.9, p < .001). Overall, the
ATSQ shows strong internal consistency and construct validity in adolescent
smokers. A psychometrically validated measure will allow respiratory symptoms in
adolescent smokers to be tracked and compared with other indicators of exposure
to form a fuller picture of the effects of cigarettes, including of reduced-harm
products, on adolescent health.

Conclusions: Childhood SEI is associated with adult subclinical atherosclerosis,
and this relationship is partially mediated by adult smoking status, adult BMI, TC/
HDL ratio and educational attainment. These results highlight the importance of
smoking prevention and early interventions for childhood overweight and obesity
in the prevention of adult CVD.
JUSTIFICATION: Our findings confirming that tobacco smoking and other lifestyle
factors mediate the relationship between low childhood socioeconomic status and
adult cardiovascular disease highlight the importance of smoking prevention in
disadvantaged youth, which may reduce risk of later-life cardiovascular disease
in this population.
FUNDING: This work was supported by the National Institutes on Aging (grant
RC2AG036666) and the National Heart, Lung, and Blood Institute (grant
T32HL076134-04 to JZJM while at Brown University). Dr. Maccani is now at the
Penn State College of Medicine Tobacco Center of Regulatory Science (TCORS)
and is funded by grant P50-DA-036107-01 from the National Institutes of Health.

JUSTIFICATION: A psychometrically validated measure will allow respiratory
symptoms in adolescent smokers to be tracked and compared with other indicators
of exposure to form a fuller picture of the effects of cigarettes, including of reducedharm products, on adolescent health.

CORRESPONDING AUTHOR: Jennifer Maccani, PhD, Post-Doctoral Scholar,
Pennsylvania State University College of Medicine, Tobacco Center of Regulatory
Science (TCORS), Department of Public Health Sciences, Pennsylvania State
Milton S. Hershey Medical Center, 500 University Drive, PO Box 850, Hershey,
PA 17033, USA, 401-824-6559, jmaccani@phs.psu.edu

FUNDING: Research supported by NIDA grant R01 DA16737 (Colby). Abstract
preparation supported by NIDA Grant T32 DA016184 (Cassidy) and by (Roberts).
CORRESPONDING AUTHOR: Rachel Cassidy, PhD, Assistant Professor, Brown
University, 121 S. Main Box S-121-4, Providence, RI 02912, USA, 401-863-6621,
Rachel_cassidy@brown.edu

PA22-7

CARDIOVASCULAR RISK PARAMETERS IN MALE SMOKELESS
TOBACCO USERS

PA22-5

Nasir Mushtaq, MBBS, PhD*, Laura A. Beebe, PhD, Mary B. Williams, PhD,
Oklahoma Tobacco Research Center, University of Oklahoma Health Sciences
Center

DOES SMOKING MEDIATE THE RELATIONSHIP BETWEEN
CHILDHOOD SOCIOECONOMIC POSITION AND CAROTID
ATHEROSCLEROSIS IN MIDLIFE?

Despite considerable decreases in smoking, smokeless tobacco (ST) use
prevalence in the US has not significantly changed in the past several years. Due
to aggressive marketing and promotion of ST products and increasing use of ST
by current smokers, it is important to evaluate ill health effects of ST use. Cigarette
smoking is a well-documented major risk factor for cardiovascular disease (CVD);
however, there is inadequate evidence of such an association for ST use.The aim
of this study was to evaluate cardiovascular risk parameters in male ST users.
ST users were compared to cigarette smokers and non-tobacco users. Data
from 11,614 male adults who participated in the National Health and Nutrition
Examination Survey (NHANES) 2003–2010 were used. Tobacco use was defined
on the basis of current smoking and recent use of ST products (chewing tobacco
or snuff). Associations were examined using univariate and multiple logistic
regression with odds ratios (OR) and 95% confidence intervals (CI) reported.
Taylor Series linearization approach was used to account for the complex sample
design and to perform weighted analysis of the aggregate data. The prevalence of
exclusive ST use in the study sample was 4.5%; whereas, 25.4% were exclusive
smokers. The majority of ST users were Non-Hispanic White (92%). 38.1% of ST
users were hypertensive and 26.3% had high cholesterol levels. Most (82.5%)
were overweight (32.9%) or obese (49.5%). Multiple logistic regression analysis
indicated that ST users were 1.68 (95%CI: 1.15–2.45) times more likely to have
hypertension compared to smokers when adjusted for other covariates. Similarly,
the odds were significantly higher when ST users were compared to non-tobacco
users (aOR=1.59, 95%CI: 1.12–2.24). ST users were almost twice as likely to be
obese compared to non-tobacco users (aOR=1.98, 95%CI: 1.23–3.18) and their
adjusted odds of being obese were increased more than four-fold compared to
smokers (aOR=4.25, 95%CI: 2.66–6.77). ST users had significantly higher uptake
of nicotine and NNK compared to smokers. Study findings indicate substantial
association of ST use with hypertension and obesity which are independent risk
factors of CVD.

Jennifer Z.J. Maccani, PhD*1, Charles B. Eaton, MD, MS2, Golareh Agha, PhD3,
Matthew Allison, MD, MPH4, Mary Roberts, MS5, Eric Loucks, PhD6, Stephen Buka,
PhD6, 1Penn State College of Medicine, Tobacco Center of Regulatory Science,
Department of Public Health Sciences, 2Department of Family Medicine, Alpert
Medical School of Brown University, USA Department of Epidemiology, School of
Public Health, Brown University, Center for Primary Care and Prevention, Memorial
Hospital of Rhode Island, 3Department of Environmental Health, Harvard School
of Public Health, 4Department of Family and Preventative Medicine, University of
California San Diego, 5Center for Primary Care and Prevention, Memorial Hospital
of Rhode Island, 6Department of Epidemiology, School of Public Health, Brown
University
Objective: Low socioeconomic status in childhood is associated with higher
rates of cardiovascular disease (CVD) in adulthood in some, but not all, studies.
We were interested in the extent that low socioeconomic index (SEI) at birth and
childhood would affect subclinical atherosclerosis as a measure of adult CVD risk.
We were further interested in the extent that adult smoking status, adult body mass
index (BMI), total cholesterol/HDL ratio (TC/HDL) and adult educational attainment
might mediate these effects, if found. Approach and
Results: In this prospective study, we analyzed perinatal and age 7 SEI
determined during childhood as predictors of carotid intima-media thickness
(cIMT) measured at 44-50 years of age in a sample of 349 men and women
from the New England Family Study. We observed that age 7 SEI is significantly
associated with adult cIMT (beta=-0.02, p<0.05) and the presence of carotid
plaque (odds ratio=0.72, p=0.02) after controlling for potential confounding by age,
gender, and race, whereas perinatal SEI was not. For cIMT, these associations
are partially mediated (p<0.05) by adult smoking (20%), adult BMI (20%), adult

FUNDING: Oklahoma Tobacco Research Center
CORRESPONDING AUTHOR: Nasir Mushtaq, MBBS, PhD, Assistant Professor,
Univesity of Oklahoma Health Sciences Center, Biostatistics and Epidemiology,
4502 East 41st Street, Tulsa, OK 74135, USA, 918-660-3680, Fax: 918-6603671, Nasir-Mushtaq@ouhsc.edu
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DOES TREATMENT OF TOBACCO USE IN HOSPITALS VARY BY
IMMIGRANT STATUS?

PODIUM PRESENTATION 6: SMOKING
CESSATION IN HEALTHCARE SETTINGS

Jenny Chen, BA1, Ellie Grossman, MD MPH1,2, Alissa Link, MPH1, Binhuan Wang,
PhD1, Scott Sherman, MD1,2, 1NYU School of Medicine, Department of Population
Health, 2 NYU School of Medicine, Division of General Internal Medicine

PA11-1

IS IT STILL NECESSARY TO VERIFY SMOKING STATUS IN
CESSATION TRIALS? FINDINGS FROM THE CONSORTIUM OF
HOSPITALS ADVANCING RESEARCH ON TOBACCO (CHART)

Background: Despite the efficacy of Nicotine Replacement Therapy (NRT) in
promoting smoking cessation, no studies have been done to ensure adequate
NRT prescribing rates among immigrants, a vulnerable minority population in the
US. The aim of this study is to explore for differences in NRT prescribing behavior
by immigrant status.

Taneisha S. Scheuermann, PhD*1, Kimber P. Richter, MPH, PhD1, Kathleen
F. Harrington, PhD, MPH2, Nancy A. Rigotti, MD3, Scott E. Sherman, MD,
MPH4, Shu-Hong Zhu, PhD5, Niaman Nazir, MBBS, MPH6, Laura Mussulman,
MA, MPH6, 1University of Kansas School of Medicine, 2University of Alabama at
Birmingham, 3Massachusetts General Hospital and Harvard Medical School, 4New
York University, 5University of California San Diego, 6University of Kansas School
of Medicine; and the Consortium for Hospitals Advancing Research on Tobacco
(CHART).

Methods: Participants were enrolled in a smoking cessation trial for hospitalized
patients between July 2011 and April 2014 at two safety-net hospitals in NYC.
Patients were eligible for study inclusion if they were 18 years or older; had
smoked at least one puff of a cigarette in the last 30 days; spoke English, Spanish,
or Mandarin; had a working US telephone number; were not incarcerated; and
were not pregnant or breastfeeding. For this analysis, we used baseline data from
patient surveys and medical-record reviews. We performed descriptive analysis
and logistic regression to examine associations between immigrant status and
prescription of NRT in-hospital and on discharge, as well as acceptance of NRT
in-hospital. We included age, gender, education, health literacy, insurance status,
ethnicity, and preferred language in the models as potential confounders.

Verification of self-reported smoking abstinence is the gold standard for
outcomes in randomized controlled trials and is often achieved by testing salivary
cotinine. Due to reduced population exposure to environmental tobacco smoke
(ETS), recent recommendations are that researchers use a lower threshold (3 ng/
ml) for cotinine verification than the 15ng/ml suggested by the SRNT Subcommittee
on Biochemical Verification (2002). Our aims were to determine if self-report
differed markedly from verified quit rates among hospitalized smokers and to
compare verification rates based on old and new threshold recommendations. We
conducted a secondary analysis of data from CHART, focusing on participants
from 5 sites who reported 7-day smoking abstinence at 6 months post enrollment
(n=1,229). Of these, 966 were eligible for cotinine verification because they
reported no recent nicotine replacement therapy (NRT) or other (non-cigarette)
tobacco use in the past 7 days. These participants were mailed a saliva collection
kit or provided a sample in person. Most (744; 77%) returned a sample but
11 provided insufficient saliva for analysis, yielding 733 usable samples. Of
participants with usable samples, 62% (455/733) were verified quit at 15 ng/ml
and 45% (330/733) at 3ng/ml. Participants (n = 653) from three sites completed a
brief survey at the time of saliva collection. Of these, 25.5% reported smoking in
the past 7-days, 7% recently used NRT, 6.9% used other tobacco or e-cigarettes,
and 59.4% reported ETS exposure. Excluding participants with recent cigarette,
NRT, or other tobacco use, 70.3% (163/232) without ETS exposure were verified
quit at 3ng/ml and fewer (42.6%; 95/223) of those with ETS exposure were verified
quit at 3ng/ml (p<0.001). Analyses by race, ethnicity, and ETS exposure found
significant variations in verification rates even with race/ethnicity specific cut-offs.
Verification of smoking status remains important, especially in intervention studies
for hospitalized smokers. Researchers should consider routinely surveying selfreported quitters at the point of verification, or even shifting study end points to the
time at which verification is collected.

Results: Our study population included 1619 participants, of whom 343 (21%)
were not born in the US. Seventy-nine percent were male, 53% had a high-school
diploma or less, and 19% did not have health insurance. Bivariate analysis found
that non-immigrants were more likely to be prescribed NRT in the hospital than
immigrants (46.1% vs. 35.7%, p=.0006) and similarly on discharge (19.4% vs.
15.3%, p=.09). Both groups were equally likely to accept the NRT in-hospital
when prescribed. On multivariable analysis, being an immigrant (OR 0.69, 95% CI
0.52-0.92), age>50 years (OR 0.63, 95%CI 0.51-0.80), and the non-VA site (OR
0.57, 95% CI 0.37-0.86) were associated with lower likelihood of being prescribed
NRT in-hospital. Age<50 years (OR 0.61, 95% CI 0.45-0.82) and the non-VA
site (OR 0.39, 95% CI 0.25-0.63) were associated with lower likelihood of being
prescribed NRT on discharge.
Conclusions: These findings indicate suboptimal NRT prescribing for immigrants
as compared to non-immigrants.
JUSTIFICATION: These findings indicate suboptimal NRT prescribing for
immigrants as compared to non-immigrants.
FUNDING: NHLBI U01#HL105229
CORRESPONDING AUTHOR: Jenny Chen, NYU, 14419 68th Ave, Flushing,
NY 11367, USA, 917-294-6697, jenny.chen@nyumc.org

JUSTIFICATION: Biochemical verification of self-reported abstinence is important
in smoking cessation trials; implications of cut-points and timing of assessments
should be carefully considered to accurately reflect study outcomes.
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FUNDING: The Consortium of Hospitals Advancing Research on Tobacco
(CHART) was funded by the National Heart, Lung, and Blood Institute (NHLBI),
National Cancer Institute (NCI), National Institute on Drug Abuse (NIDA) and the
Office of Behavioral and Social Sciences (OBSSR) by cooperative agreements
to a research coordinating unit (Kaiser Foundation Research Institute, PI: Victor
Stevens, Ph.D, U01HL52333) and six research projects (New York University
School of Medicine, PI: Scott Sherman, MD, U01HL105229; University of
California San Diego, PI: Shu-Hong Zhu, U01CA159533; University of Kansas
Medical Center, PI: Kimber Richter, PhD, U01HL105232; University of Alabama
Birmingham, PI: William Bailey, MD, U01DA031515; University of Michigan Ann
Arbor, PI: Sonia Duffy, PhD, 01HL105218; Kaiser Foundation Research Institute,
PI: Jeffrey Fellows, PhD, U01HL105231). An additional project (Massachusetts
General Hospital, PI: Nancy Rigotti, MD, RC1HL099668) has been included in
the consortium.

LACK OF INSURANCE COVERAGE LIMITS ACCESS TO
EVIDENCE-BASED TREATMENT POST-HOSPITALIZATION
Tresza Hutcheson, PhD*, Caleb K. Tague, Kimber P. Richter, PhD, Lisa Sanderson
Cox, PhD, John Keighley, PhD, Sharon Fitzgerald, MPH, Edward F. Ellerbeck, MD,
Kansas University Medical Center
Smoking disproportionately affects the poor. Medicaid provides an opportunity
for many poor smokers to access effective smoking cessation therapy and the
Affordable Care Act (ACA) has further expanded access to essential preventive
services. In states that did not expand Medicaid eligibility under the ACA, however,
some of the poorest smokers may still face major financial barriers to effective
treatment. To examine the impact of insurance coverage on use of cessation
therapy, we identified 606 smokers from hospitals across Kansas. We completed
3 month follow-up on 487 (80%) and assessed their prior use of cessation
pharmacotherapy, use during hospitalization, and use post-discharge. We
compared use of pharmacotherapy among those who were uninsured, those on
Medicaid (either Medicaid alone or dually eligible), and other insurance. Interest in
quitting and interest in use of pharmacotherapy did not differ according to the type
of insurance. The uninsured were less likely than those with either Medicaid or
other insurance to have used cessation pharmacotherapy in the past, but during the
hospitalization the uninsured (39%), Medicaid recipients (39%), and other insured

CORRESPONDING AUTHOR: Taneisha Scheuermann, PhD, Research Instructor,
University of Kansas School of Medicine, Preventive Medicine and Public Health,
3901 Rainbow Blvd, Mail stop 1008, Kansas City, KS 66160, USA, 913-588-2641,
tscheuermann@kumc.edu
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(32%) used pharmacotherapy at comparable levels. Post discharge only 38% of
the uninsured used pharmacotherapy compared to 59% of those on Medicaid
and 51% of those with other insurance (p < 0.01). Although treatment during the
hospitalization appears to be unaffected by insurance status, lack of insurance is
a major barrier to post-discharge, evidence-based care for hospitalized smokers.

NO SAFE PLACE TO LAY YOUR HEAD: THIRDHAND SMOKE
CONTAMINATION IN A NEONATAL INTENSIVE CARE UNIT
Thomas F. Northrup, PhD*1, Georg E. Matt, PhD2, Melbourne F. Hovell, PhD2, Amir
M. Khan, MD1, Maleeha N. Akhtar, MPH1, Maria O. Ortiz, MA1, Angela L. Stotts,
PhD1, 1University of Texas Medical School at Houston, 2San Diego State University

JUSTIFICATION: Expansion of insurance coverage might improve access to
evidence-based treatment post hospital discharge.
FUNDING: Supported by National Cancer Institute grant no. 5R01CA101963

Thirdhand smoke (THS) forms from secondhand smoke (SHS) and contains
toxicants and carcinogens found in SHS and novel THS-specific compounds. It
has been linked to DNA damage, hyperactivity, and hindered wound healing and
respiratory development in animal and in-vitro assay studies. THS is difficult to
remove, reemits for months after forming, and differs from SHS (i.e., exposure can
occur by ingestion [e.g., child pica behavior] and dermal transfer, as well as by
inhalation). These data are concerning for acutely ill children who are visited and
cared for by individuals who smoke and may be problematic during extended stays
in neonatal intensive care units (NICU). Because of its chemical properties (e.g.,
transfer, sorption to and desorption from surfaces, clothes, skin), it is possible that
despite smoking bans, THS is transported to the NICU by visitors who smoke or
live with smokers. The aim of this pilot work with NICU infants whose mothers
smoke (N=5) was to determine if detectable levels of nicotine were present in
a NICU and to quantify surface nicotine (a marker of THS pollution) deposited
on hospital furniture (e.g., cribs). Using a standardized surface wipe protocol,
mothers’ index fingers and plastic-covered NICU furniture were sampled with
cotton wipes moistened with a 1% solution of ascorbic acid to measure nicotine.
All wipes were corrected for potential confounding by subtracting background
nicotine levels present in the cotton, solvent, or air. Analyses found that 75% of
cribs had surface nicotine above the limit-of-detection (i.e., 100 ng/m2; max=270
ng/m2). Nicotine on hospital furniture was more variable and much greater (range:
353-34,236 ng/m2; median=5496 ng/m2) and comparable to smokers’ homes.
Index finger nicotine levels were detectable and consistent with other reports
for active smokers’ fingers, suggesting smokers are the source of the nicotine
contamination. Any amount of THS in a protected setting poses a challenge to
hospitals for eliminating exposure for medically fragile patients. More work in
this novel area is needed to characterize the contamination sites, toxins, and the
health-related exposure risks.

CORRESPONDING AUTHOR: Edward Ellerbeck, MD, Professor, Kansas
University Medical Center, Preventive Medicine and Public Health, 3901 Rainbow
Blvd., MS 1008, Kansas City, KS 66160, USA, 913-588-2829, Fax: 913-5882780,
eellerbe@kumc.edu

PA11-4

AN EDUCATION PROGRAM FOR PERINATAL NURSES ON
SMOKING RELAPSE PREVENTION COUNSELING IN THE
POSTPARTUM PERIOD.
Ann Feeney, PhD, CRNP*1, Geraldine Britton, PHD, RN2, 1University of Scranton,
2
Binghamton University
Background: There have been significant gains in smoking cessation among
pregnant women, but the rate of postpartum relapse remains high. Smoking is
harmful to both the mother and child’s health and women need to be educated about
the risk of relapse and effective strategies to remain smoke free. The high rate of
early postpartum relapse suggests that interventions must take place soon after
delivery and perinatal nurses are in the ideal position to provide these strategies.
Despite evidence that nurses can be effective in providing tobacco counseling, few
feel confident to actually follow through with recommended guidelines.
Methods: A multi-site, interventional study was conducted using a pre-test/
post-test design. A total of 162 perinatal nurses from four hospitals participated
in a smoking cessation and relapse prevention counseling education program.
Participants completed pre, post and one month follow up tests assessing
perceived knowledge, attitude, self-efficacy, and behavior toward smoking
cessation and relapse prevention counseling in the postpartum period. Descriptive
statistics were used to characterize respondents; one way repeated ANOVAs were
used to evaluate differences in scores on attitude, self-efficacy, knowledge and
behavior.

FUNDING: This study was supported by grant R01 HL107404 through the U.S.
National Institute of Health, National Heart, Lung, and Blood Institute.
CORRESPONDING AUTHOR: Thomas Northrup, PhD, Assistant Professor, UT
Medical School at Houston, Family & Community Medicine, 6431 Fannin, JJL 324,
Houston, TX 77459, USA, 713-500-7590, thomas.f.northrup@uth.tmc.edu

Results: There was a significant increase in scores on knowledge, self-efficacy
and behavior from pretest to follow up test. Although quitline referral scores
increased from pre to follow-up test, the scores were very low. There were no
significant differences in scores related to participant age, years of experience or
level of education. OB nurses had significantly higher scores than neonatal nurses
on all constructs.

PA11-6

TOBACCO INTERVENTIONS WITH PATIENTS AND PARENTS:
ASSESSING THE TRAINING AND CONFIDENCE OF INCOMING
PEDIATRIC AND FAMILY MEDICINE INTERNS
Stephen R. Gillaspy, PhD1,2, Kristina I. Suorsa, MS1,3, Leslie M. Driskill, MS1,2,
Theodore L. Wagener, PhD1,2, Diane Jarrett, EdD4, Laura Sisterhen, MD4, Michael
Gomez, MD2, Kevin Nelson, MD5, Lisa Gren, PhD, MSPH5, Jennifer Leiser, MD5,
1
Oklahoma Tobacco Research Center, 2University of Oklahoma Health Sciences
Center, 3Oklahoma State University, 4University of Arkansas for Medical Sciences,
5
University of Utah School of Medicine

Conclusions/Implications: Results indicate that an education program is
effective in increasing perinatal nurses’ tobacco counseling knowledge, selfefficacy and behavior. Interventions are needed to increase nurses’ quitline
referrals for postpartum women at risk of smoking relapse and specific education
programs for neonatal nurses need to be developed. Providing perinatal nurses
with education about effective tobacco counseling interventions has the potential
to decrease the rate of postpartum smoking relapse.

Limited information is available assessing physician training and confidence
about discussing smoking cessation and second hand smoke exposure (SHSe)
with children and families. The purpose of this study was to compare incoming
family medicine (FMIs) and pediatric (PIs) interns’ training and confidence in
these areas. PIs and FMIs from University of Oklahoma Health Sciences Center–
Oklahoma City, University of Oklahoma Health Sciences Center–Tulsa, University
of Arkansas for Medical Sciences, and University of Utah School of Medicine
participated in this project. Data collection from 3 of 4 sites has been completed.
Participants were surveyed about previous training in tobacco prevention or
control and SHSe, levels of confidence in their ability to provide education, and
assistance about smoking cessation. Confidence was assessed using a 6-item,
Likert scale, with item scores ranging from 1 (Not confident at all) to 7 (Very
confident). Confidence total scores were calculated by adding all items resulting in
a range of scores between 6 and 42. Sixty-one participants completed the survey.
Of these participants, 57.4% were PIs and 42.6% were FMIs. Participants had a
mean age of 28.5 years (SD=2.44) and 67.2% were female. An one-way analysis
of variance (ANOVA) indicated a significant difference between the previous

JUSTIFICATION: Providing education on relapse prevention counseling to
perinatal nurses has the potential to lower the rate of postpartum relapse and
to decrease the number of infants and children exposed to second hand smoke.
FUNDING: Support for this research was provided by the Nurse Practitioner
Healthcare Foundation through the Astellas Promoting Heart Health Across the
Age Span Award; and by a faculty research grant from the University of Scranton.
CORRESPONDING AUTHOR: Ann Feeney, PhD, Assistant Professor, University
of Scranton, Nursing, McGurrin Hall, Jefferson Ave, Scranton, PA 18510-4595,
USA, 570-941-4118, Fax: 570-941-7903, ann.feeney@scranton.edu
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training of PIs and FMIs, F(1,59)=8.32,p=.005, such that 85.7% of PIs reported
previous training in tobacco prevention or control and SHSe compared to 53.8%
of FMIs. An ANOVA revealed a significant difference in confidence in addressing
smoking cessation and SHSe between PIs and FMIs (F(1,59)=5.12,p<.05), with
PIs (M=30.1, SD=6.6) reporting lower confidence ratings than FMIs (M=33.8,
SD=5.8). This study highlights reported differences in prior training between
PIs and FMIs, as well as PIs having less confidence in intervening with parents
regarding smoking cessation and SHSe. This finding suggests PIs could benefit
from additional experiences addressing smoking cessation in order to improve
their level of confidence in their ability to provide education and assistance.

YOUNG ADULT SMOKERS’ NEURAL RESPONSE TO GRAPHIC
CIGARETTE WARNING LABELS
Darren Mays, PhD, MPH*1, Adam Green, PhD2, Raymond S. Niaura, PhD,1,3,
Amanda Richardson, PhD4, Emily Falk, PhD5, David B. Abrams, PhD1,3, Kenneth
P. Tercyak, PhD1, Donna Vallone PhD3, 1Georgetown University Medical Center,
Lombardi Comprehensive Cancer Center, Department of Psychology, Georgetown
University, 3Legacy, 4Rescue Social Change Group, 5Annenberg School for
Communication, University of Pennsylvania

JUSTIFICATION: This work will help to improve the quality of training provided to
medical residents so that they are better prepared to discuss smoking cessation
and secondhand smoke prevention with their patients and patients’ families.

Background: The 2009 Family Smoking Prevention and Tobacco Control Act
required new graphic warning labels for U.S. cigarette packs, but implementation
has been delayed by court rulings scrutinizing the existing evidence. Recent
studies show that quantitative measures of smokers’ in-vivo neural response to
antismoking messages obtained via functional magnetic resonance imaging (fMRI)
are a stronger predictor of future behavior change than self-report assessments.
Drawing from this research, this pilot examined young adult smokers’ neural
response to graphic cigarette warning labels using fMRI.

FUNDING: Oklahoma Tobacco Research Center
CORRESPONDING AUTHOR: Stephen Gillaspy, PhD, Professor, Oklahoma
Tobacco Research Center, 1200 Children’s Avenue, Suite 12400, Oklahoma City,
OK 73104, USA, 405-271-4407, stephen-gillaspy@ouhsc.edu

Methods: Smokers ages 18 to 30 (n = 38, M age 23.0, 68% male, 63% non-white,
M cigarettes/day 5.4) completed a baseline assessment and an fMRI scanning
session. fMRI data included high-resolution whole-brain blood oxygenated level
dependent functional images collected via gradient echo-planar imaging in a 3T
Siemens Trio scanner. In an event-related design, cigarette pack images tailored
to participants’ preferred brand (96 stimuli, viewed 4 s each) were presented in
random order. Packs displayed a graphic warning, control images with features
similar to the graphic warnings but composed of geometric shapes, or a text only
warning. During the task participants reported motivation to quit smoking (range
1-4) in response to each pack image using a push-button control.

PODIUM PRESENTATION 6: GRAPHIC WARNINGS
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ATTENTION AND RECALL OF GRAPHIC WARNING LABELS ON
CIGARETTE ADVERTISING: AN EYE-TRACKING STUDY
Elizabeth G. Klein, PhD, MPH*, Sarah Krygowski, MPH, Abigail B. Shoben, PhD,
Amy Ferketich, PhD, Ellen Peters, PhD, Rao Unnava, PhD, Mary Ellen Wewers,
PhD, The Ohio State University

Results: Motivation to quit smoking was higher for graphic warnings (M 3.2, SD
0.6) than control (M 1.9, SD 0.8) and text warnings (M 1.8, SD 0.8, p’s < .001).
fMRI data indicate stronger neural activation in response to graphic warnings
compared with control warnings in medial prefrontal cortex, amygdala, medial
temporal lobe, and occipital cortex. Results were similar when comparing a subset
of graphic warnings to text-only warnings.

Introduction: Congress has mandated that cigarette advertisements include a
graphic health warning label (GWL) that occupies 20% of advertisement area.
Little research has focused on the optimum characteristics of these warnings
within advertisements to attract smoker’s attention.
Methods: Rural daily smokers (n=298) were randomly assigned to view
a cigarette advertisement with one of 9 warning labels in three conditions: two
intervention conditions with GWL comprising 20% or 33% of the advertisement
area, or a text-only control. Eye-tracking software measured attention to
advertisement elements. Binary outcome mediation explored whether attention
(measured as dwell time) on the GWL mediated the effect of study condition on
GWL recall.

Conclusions: These pilot results show that graphic warning labels promote
neural activation in brain regions involved in affective decision-making as well
as visual attention. The preliminary findings, especially medial prefrontal activity,
indicate that graphic warnings elicit neural response among smokers that has
been associated in past studies with increased quitting behavior.
JUSTIFICATION: This study has the potential to inform decision-making for
tobacco control policy by providing new evidence on young smokers’ neural
response to graphic cigarette warning labels

Results: Intervention participants spent 24% of their time viewing the warning
label, compared to 10% for the control (p<0.01). The odds of any recall of the
GWL in the combined intervention group were 3.3 times the odds of any recall
for control participants. After adjusting for total dwell time on the GWL, this odds
ratio decreased to 2.3; total dwell time mediated 33% of the effect of the graphic
condition on any recall.

FUNDING: This study was supported through funding from Legacy.
CORRESPONDING AUTHOR: Darren Mays, PhD, MPH, Assistant Professor,
Georgetown University Medical Center, Lombardi Comprehensive Cancer Center,
3300 Whitehaven St. NW, Suite 4100, Washington, DC 20007, 202-687-8937,
darren.mays@georgetown.edu

Conclusions: GWLs that covered at least 20% of cigarette advertisement space
attracted significantly more attention than traditional text-only health warnings;
larger GWLs did not increase attention. Attention paid to GWLs was significantly
associated with any recall of warning content, and the total time viewing the GWL
mediated warning message recall. Tobacco advertisements should include large
warnings with graphic imagery to attract attention from tobacco users.

PA19-3

GRAPHIC WARNING LABELS THAT FOCUS ON HARMS TO
CHILDREN: ASSESSING THE EFFECTIVENESS AMONG
PREGNANT SMOKERS AND SMOKERS WHO LIVE WITH
CHILDREN

JUSTIFICATION: Study results are the first of their kind to evaluate the role of size
in graphic warnings on consumer attention and recall, and will be informative for
tobacco control decision makers in the optimal design of graphic warnings.
FUNDING: This work was supported by the National Cancer Institute/Center for
Tobacco Products (R01CA129771).

Laura A. Gibson, PhD*1, Dina Shapiro-Luft, MA, MPH1, Ani Momjian, BA1, Joseph
N. Cappella, PhD1, Emily Brennan, PhD2, 1Annenberg School for Communication,
University of Pennsylvania, 2Cancer Council Victoria

CORRESPONDING AUTHOR: Elizabeth Klein, PhD, MPH, Assistant Professor,
Ohio State University, Health Behavior & Health Promotion, 1841 Neil Avenue,
352 Cunz Hall, Columbus, OH 43210, USA, 614-292-5424, eklein@cph.osu.edu

Background: Two of the graphic warning labels (GWLs) proposed by the US
FDA in 2011 focused on harms to children. These GWLs are likely quite relevant
to smokers who live with children or intend to, and provide compelling reasons for
them to quit. We assessed the potential effectiveness of these 2 GWLs relative to
the 7 other GWLs, and relative to the current text-only labels, among a) pregnant/
intending to be pregnant women, b) other women, and c) men; and among d)
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were described as motivational because of their hopefulness, characters as role
models for quitting and its benefits, and desire to improve familial health and
relationships. Reasons why labels were described as not motivational included
lack of impact on perceived severity/susceptibility and low credibility. Findings
suggest innovative theory-based approaches for label design, such as using
former smokers as role models and socially-oriented labels, may help motivate
cessation among low SES smokers.

smokers living with children and intending to have more, e) smokers living with
children, f) smokers intending to have children, and g) smokers not living with nor
intending to have children.
Methods: Data were collected online from current smokers randomly assigned
to see a GWL or a current text-only warning. Analyses were restricted to primary
childbearing ages (18-44; n=698 were exposed to 1 of the 2 target GWLs, n=2458
to 1 of the other 7 GWLs, and n=376 to 1 of the text-only labels). Six outcome
measures included negative emotional responses, perceived effectiveness, and
quitting-related intentions.

JUSTIFICATION: The findings of this study can inform tobacco control policy and
messaging by guiding the design and evaluation of innovative graphic warning
labels that promote smoking cessation.

Results: On the whole, the 2 target GWLs out-performed text-only labels
for both groups of women, but not for men. Further, pregnant/intending women
showed significantly larger immediate responses to the Pregnancy GWL than
text-only labels compared to the other 2 groups. Smokers intending to have
children (whether or not they lived with them) also experienced stronger negative
emotional reactions to the 2 target GWLs compared to the text-only control. In
contrast, smokers who lived with children but did not intend to have more showed
less negative emotions, perceived effectiveness, and intentions to quit in response
to the 2 targeted GWLs than to the other 7 GWLs.

FUNDING: This study was supported by the National Institute On Drug Abuse
and the Food and Drug Administration Center for Tobacco Products (Grant #s
R01DA032217-04 and R01DA032217-04S), as well as by the National Institute
Of Allergy And Infectious Diseases, The Johns Hopkins Center for AIDS Research
(Grant # 1P30 AI094189).
CORRESPONDING AUTHOR: Erin Mead, MHS, PhD Candidate, Johns Hopkins
University Bloomberg School of Public Health, Department of Health, Behavior
and Society, 624 N. Broadway, Baltimore, MD 21205, USA, 443-895-1573,
emead1@jhu.edu

Conclusions: These findings have implications for future GWL policies in the
US and globally. Some groups of smokers (i.e., those living with children but not
intending to have more) may find warnings focused on harms to children irrelevant
if they are de-sensitized or don’t smoke at home – or if they feel stigmatized by
such labels. However, on the whole, these 2 GWLs were quite effective for women
and smokers intending to have children.

PA19-5

SYSTEMATIC REVIEW OF MEASURES USED IN GRAPHIC
CIGARETTE PACK WARNING EXPERIMENTS

JUSTIFICATION: As was done here, population-level interventions to reduce
tobacco use among certain targeted groups need to be tested for differences in
effectiveness within sub-populations of those targeted groups, and public health
officials should pay particular attention to potentially stigmatizing images.

Diane B. Francis1, Marissa G. Hall*2,3, Seth M. Noar1,2, Kurt M. Ribisl2,3, Jessica
K. Pepper2,3, Noel T. Brewer2,3, 1School of Journalism and Mass Communication,
University of North Carolina at Chapel Hill, 2Lineberger Comprehensive Cancer
Center, University of North Carolina at Chapel Hill, 3Department of Health Behavior,
Gillings School of Global Public Health, University of North Carolina at Chapel Hill

FUNDING: The authors wish to acknowledge the funding support of the National
Cancer Institute through the Center of Excellence in Cancer Communication
(CECCR) (P20-CA095856) as well as the funding support from the Food and Drug
Administration (FDA) (P20CA095856-09S1).

Background: Experiments are commonly used to evaluate the impact of
graphic cigarette pack warnings. We sought to better understand measures used
in graphic cigarette warning experiments, describe their psychometric properties,
and provide recommendations for future studies.

CORRESPONDING AUTHOR: Laura Gibson, PhD, Research Director, University
of Pennsylvania, Annenberg School for Communication, 3620 Walnut St.,
Philadelphia, PA 19104, USA, 215-898-2099, lgibson@asc.upenn.edu

Methods: We systematically reviewed measures from graphic cigarette pack
warning experiments (k=37). Two independent coders coded all studies on several
features, including sample characteristics, theoretical framework, and constructs
assessed. They also coded measurement characteristics, including construct
measured, number of items, item wording, response scale, measure source, and
reliability and validity information.

PA19-4

“IT REALLY MAKES YOU THINK”: PERCEPTIONS OF THE
MOTIVATIONAL IMPACT OF THEORY-BASED GRAPHIC WARNING
LABELS AMONG LOW-INCOME SMOKERS IN THE UNITED
STATES

Results: We identified n=128 measures assessing 40 constructs. Few
experiments used the same outcomes as other experiments. The most common
constructs assessed were perceived effectiveness of warning to discourage
smoking, negative affective reactions (e.g., fear), negative pack or brand attitudes,
and intention to quit smoking. Measure names were not always consistent with
what construct the measure was assessing. Nineteeen of 37 studies, or 51%,
mentioned a theory as informing the study. Papers reported sources of measures
only 26% of the time. Almost half (48%) of the measures were single-items. For
multi-item measures, papers reported reliability data 57% of the time (mean alpha
= .88, range .68-.98).

Erin L. Mead*1, Joanna E. Cohen2, Caitlin Kennedy3, Joseph Gallo4, Carl A. Latkin1,
1
Johns Hopkins University Bloomberg School of Public Health, Department of
Health, Behavior and Society, 2Johns Hopkins University Bloomberg School of
Public Health, Department of Health, Behavior and Society, Institute for Global
Tobacco Control, 3Johns Hopkins University Bloomberg School of Public Health,
Department of International Health, 4Johns Hopkins University Bloomberg School
of Public Health, Department of Mental Health
Use of communication theories in graphic warning label development might
enhance labels’ impact on motivation to quit, but research in this area has been
limited, particularly among low socioeconomic status (SES) populations in the
U.S. Using the extended parallel process model, this qualitative study explored
perceptions of theory-based labels and their role in motivation to quit among
low-income smokers. Interviews were conducted with 25 adult (aged 22-61
years) smokers recruited from low-income neighborhoods in Baltimore, Maryland.
We asked participants about 12 theory-based labels falling into four content
categories: negative depictions of the health effects of smoking to (a) smokers and
(b) others, and positive depictions of the benefits of quitting to (c) smokers and (d)
others. Negative depictions also varied by portrayal of high or low threat (i.e., vivid
or nonvivid pictures). Data were coded using a combined inductive and deductive
approach and analyzed through framework analysis. Participants most often said
that labels with negative depictions of the effects to smokers were motivational,
followed by labels depicting negative effects to others, regardless of portrayal of
high or low threat. Reasons included perceived severity of and susceptibility to
the effects, negative emotional reactions (such as fear), and concern for children.
Labels with positive depictions of the benefits of quitting to smokers and others

Conclusions: We found great variability in constructs assessed, measures
used, and reporting on measures in experiments evaluating the impact of
graphic warnings for cigarettes. Many measures were single items with unknown
psychometric properties, and measure names did not always line up with what was
being assessed. Recommendations for future studies include a greater emphasis
on theoretically-informed measures, use of reliable and validated (preferably
multi-item) measures, and better reporting of measure source.
JUSTIFICATION: Graphic cigarette pack warning studies should include a greater
emphasis on theoretically-informed measures, use of reliable and validated
(preferably multi-item) measures, and better reporting of measure source.
FUNDING: NIH/FDA grant P30CA016086-38S2
CORRESPONDING AUTHOR: Marissa Hall, MSPH, doctoral student, UNC
Gillings School of Global Public Health, Department of Health Behavior, CB 7440
Rosenau Hall, Chapel Hill, NC 27599, USA, 336-972-3365, mghall@unc.edu
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SUPPORT FOR VARIOUS GOVERNMENT RESTRICTIONS ON
CIGARETTE CONTENTS AMONG U.S. YOUNG ADULTS

PODIUM PRESENTATION 6: TOBACCO
PRODUCT REGULATION

Shyanika W. Rose*1, Jennifer L. Pearson1,2, Andrea C. Villanti1,2, Donna M.
Vallone2,3, 1Schroeder Institute for Tobacco Research and Policy Studies, Legacy,
2
Department of Health, Behavior and Society, Johns Hopkins Bloomberg School of
Public Health, 3Department of Research and Evaluation, Legacy

PA20-1

TOBACCO REGULATORY RESEARCH MEASURES IN THE PHENX
TOOLKIT

Background: The FDA has the authority to regulate nicotine content and
menthol in cigarettes. Studies have assessed attitudes towards these policies
among adult audiences, but little is known about policy support and correlates
among young adults.

Kay L. Wanke, PhD, MPH1, Neal L. Benowitz, MD2, Kevin P. Conway, PhD3, Andrew
Hyland, PhD, MPH4, Robin J. Mermelstein, PhD5, Judith J. Prochaska, PhD, MPH6,
Gary E. Swan, PhD6, Dana M. van Bemmel, PhD, MPH7, Gordon B. Willis, PhD8,
Darigg C. Brown, PhD, MPH9, Elizabeth B. Bullard, BA9, Tabitha Hendershot,
BA9, Deborah R. Maiese, MPA9, Destiney S. Nettles, PMP9, Huaqin Pan, PhD,
MS9, Erin M. Ramos, PhD, MPH10, Carol M. Hamilton, PhD9, 1National Institutes
of Health, Office of Disease Prevention, 2University of California, San Francisco,
3
National Institute on Drug Abuse, 4Roswell Park Cancer Institute, 5University of
Illinois at Chicago, 6Stanford University, 7Food and Drug Administration, 8National
Cancer Institute, 9RTI International, 10National Human Genome Research Institute

Methods: We used data from a nationally representative sample of 18-34
year olds (n=4,236) in the Legacy Young Adult Cohort from December 2011. We
conducted weighted analyses to estimate prevalence and correlates of support for
government restrictions of cigarette content and specifically for 1) banning menthol
and 2) reducing nicotine content of cigarettes in order to a) “help smokers quit”
or b) “to keep kids from getting addicted to smoking.” We conducted multinomial
logistic regression comparing “agree” to “disagree” and controlling for age, gender,
race/ethnicity, education and smoking status. For smokers, we also controlled for
intention to quit and time to first cigarette.

The PhenX (consensus measures for Phenotypes and eXposures) Toolkit
(https://www.phenxtoolkit.org/) is a well-established, Web-based catalog
of measures for collaborative biomedical research. The PhenX Toolkit has
1,586 registered users and has been accessed in 155 countries. The NIH
has recommended the use of PhenX measures in 95 Funding Opportunity
Announcements (FOAs). PhenX Working Groups (WGs) consider measures for
inclusion in the toolkit that are suitable for a variety of study designs, including
longitudinal, clinical and genomic studies. The Toolkit includes 295 measures of
phenotypes and exposures for 21 research domains, including Demographics,
Cancer, Environmental Exposures, and Alcohol, Tobacco, and Other Substances
(ATOS). An Administrative Supplement (NIDA) added 44 measures to the Toolkit
in support of Substance Abuse and Addiction (SAA) research. In 2013, an
Administrative Supplement (NIH Tobacco Regulatory Science Program and FDA)
was launched to add depth in support of Tobacco Regulatory Research (TRR).
A Tobacco Regulatory Research Panel (TRRP) was assembled to define the
scope of the Specialty Collections to be addressed by TRR WGs and to define
a Core Collection of TRR-related measures. The TRRP includes nine academic
and federal governmental scientists who defined the initial scope of five Specialty
Collections based on the HAVE (Host, Agent, Vector, and Environment) model:
• Social/Cognitive (Host): intrapersonal factors that influence product use •
Biobehavioral (Host): characterization of product use, exposure, and outcomes
• Agent: assessment of tobacco products • Vector: industry and retailer activities
• Environment: environmental factors influencing tobacco use For each Specialty
Collection, WGs of 6-8 TRR experts review measures in the field and then selects
eight high-priority measures to include in the PhenX Toolkit. The WGs use a
consensus-based process, which includes input from the scientific community, to
select measures for inclusion in the PhenX Toolkit. We present the rationale and
preliminary results from the TRRP and the first two WGs. It is expected that up to
42 new TRR measures will be added to the Toolkit by spring 2015.

Results: Sixty percent of the total sample, including a majority of current
smokers (54%), supported government restriction of cigarette content, but support
for the three individual policies varied. Support for each policy was higher among
females, African-Americans, Hispanics, and non-smokers. Only 26% of the total
sample and 16% of smokers supported a ban on menthol cigarettes. Among
smokers, current menthol users were significantly less likely (ARR=.11, 95%
CI: .06, .23) to support a menthol ban controlling for demographic and smoker
covariates. We saw majority support for nicotine reductions, with higher support
for reductions framed “to protect youth” than “to help smokers quit” (56.1% vs.
52.7%). In multivariable models, smokers who lived with a child were 3.46 times
more likely to support nicotine reductions to protect youth. Smokers with any
intention to quit compared with no intention were more likely to support nicotine
reductions to help quit.
Conclusion: The majority of young adults support government restrictions of
cigarette contents, but the degree of support varies by policy and frame. Framing
policies in salient ways can build support and ensure that young adults, including
smokers, understand the benefits of these policies.
JUSTIFICATION: Young adults are at-risk of nicotine dependence as they
establish smoking patterns and have high menthol cigarette use. Understanding
their opinions about tobacco control policies that would restrict nicotine or menthol
in cigarettes can help to inform policymaking in these areas.
FUNDING: This study was funded by Legacy.
CORRESPONDING AUTHOR: Shyanika Rose, PhD, Postdoctoral Fellow,
Legacy, Schroeder Institute for Tobacco Research and Policy Studies, 1724
Massachussetts Ave NW, Washington, DC 20036, USA, 202-454-5917, srose@
legacyforhealth.org

JUSTIFICATION: PhenX Toolkit provides tobacco control researchers with easy
access to freely available resources and hold promise for improved quality of
scientific assessment through measurement standardization, validity, and comparability across studies.
FUNDING: U01 HG004597, 3U01 HG004597-02S1, and U41 HG007050
CORRESPONDING AUTHOR: Tabitha Hendershot, RTI International, 701 13th
Street, N.W., Suite 750, Washington, DC 20005, USA, 301-816-4617, tph@rti.org
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policymakers and lobbyists integral to the policymaking process in North Carolina,
a state that enacted a strong tobacco control program from 2003-2011, but
drastically reduced funding in recent years. Six former legislators (3 Democrats
and 3 Republicans) and 3 lobbyists of health-related organizations were
interviewed about their attitudes towards tobacco use and regulation, and their
support of state-funded programs. They were also asked to provide feedback two
policy briefs framed either in terms of saving lives or dollars. Five main themes
emerged from the interviews with respect to communicating tobacco prevention
and cessation program outcome data in a useful way to policymakers: (1) high
awareness of tobacco-related health concerns but limited awareness of program
impacts and funding, (2) the primacy of economic concerns in making policy
decisions, (3) ideological differences in views of the state’s role in tobacco control,
(4) the impact of lobbyist and constituent in-person appeals, and (5) the utility of
concise, contextualized data. These findings suggest that building relationships
with policymakers to communicate ongoing program outcomes, emphasizing
economic data, and developing a constituent advocacy group would be valuable
to encourage continued support of state tobacco control programs.

‘SOUNDS LIKE CROUTONS’: ADULT SMOKER AND NONSMOKERS’ KNOWLEDGE AND PERCEPTIONS OF CIGARETTE
SMOKE CONSTITUENTS
Jennifer C. Morgan, MPH*1, Kathryn E. Moracco, PhD1, Jennifer R. Mendel,
MPH1, Randall Teal, MA2, Seth M. Noar, PhD3, Kurt M. Ribisl, PhD4, Noel T.
Brewer, PhD4, 1Department of Health Behavior, Gillings School of Global Public
Health, University of North Carolina at Chapel Hill, 2Cecil G. Sheps Center for
Health Services Research, University of North Carolina at Chapel Hill, 3School
of Journalism and Mass Communication, University of North Carolina at Chapel
Hill, Lineberger Comprehensive Cancer Center, 4Department of Health Behavior,
Gillings School of Global Public Health, University of North Carolina at Chapel Hill,
Lineberger Comprehensive Cancer Center
Introduction: Tobacco products and cigarette smoke contain more than 5,000
constituents, many of which are toxic. Smoking is the main source of toxic
chemical exposure and chemically-caused disease in humans, but awareness of
most cigarette smoke constituents remains low.

JUSTIFICATION: This study suggests ways that tobacco control program evaluation
results can be effectively communicated to state policymakers, including building
ongoing relationships with policymakers, highlighting the economic impact of such
programs, and involving constituent groups to encourage continued funding of
tobacco control programs.

Methods: We conducted 6 focus groups with 40 adult smokers (n=25) and
nonsmokers (n=15) in order to explore what they knew about cigarette smoke
constituents in general, their perceptions about specific constituents, and what they
would like to know about these constituents. Audio recordings were transcribed
verbatim and then coded for emergent themes by 4 independent readers.

FUNDING: This study was conducted by the University of North Carolina Tobacco
Prevention and Evaluation Program (TPEP), housed within the Department of
Family Medicine in the UNC School of Medicine at Chapel Hill. TPEP received
funds from the North Carolina Department of Health and Human Services,
Division of Public Health, Tobacco Prevention and Control Branch for the
period of February 1, 2012 through June 30, 2012 for activities that strengthen
organizational infrastructure and enhance prospects for long-term sustainability
of evidence-based tobacco use prevention and control work in the community and
state (Sustainability Grant Contract # 26229).

Results: Smokers and non-smokers both knew cigarette smoke has chemicals,
but they did not have a clear sense of what or how many are in cigarette smoke.
Most participants indicated that they thought the tobacco companies put most
of the chemicals into the tobacco during the manufacturing process. Almost
all participants recognized nicotine and carbon monoxide as being in cigarette
smoke. Though most participants had heard of formaldehyde and ammonia,
many fewer realized that they were in cigarette smoke. When constituents were
unfamiliar, participants often compared them to words or chemicals that they knew
or that sounded similar. Participants had differing beliefs about which constituents
most and least discouraged them from smoking. Some participants noted it was
the ones they were more familiar with that discouraged them from wanting to
smoke, while others said they experienced more discouragement from unfamiliar
constituents.

CORRESPONDING AUTHOR: Allison Schmidt, MPH, PhD Student, UNC Gillings
School of Global Public Health, Health Behavior, 590 Manning Drive, CB #7595,
Chapel Hill, NC 27599, USA, 919-966-4090, allison_schmidt@med.unc.edu
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KEY OPINION LEADERS AS PARTNERS IN FDA REGULATORY
EFFORTS WITH RETAILERS IN VULNERABLE POPULATIONS

Conclusion: Smokers and non-smokers had limited knowledge about
constituents in cigarette smoke, and they incorrectly believed that most harmful
constituents were added to tobacco. This research can help tobacco prevention
and control researchers design more effective messages about the harms of
smoking.

Robert Garcia*, Lourdes Baezconde-Garbanati, Claradina Soto, Jimi Huh, Tess
Cruz, Steve Sussman, Jennifer Unger, Kacie Blackman, Robert Gomez, Yaneth
Rodriguez, Rosa Barahona, Chris Castro, Joanne Ku, Heesun Shi, Mary Ann
Pentz, Jonathan Samet, Tobacco Center for Regulatory Science for Vulnerable
Populations of the University of Southern California

JUSTIFICATION: People’s misunderstanding that most harmful constituents do
not occur naturally when smoking cigarettes is important, because federal law
requires FDA to disseminate information on the levels of harmful constituents in
cigarette smoke in a format that is understandable to a lay person.

The majority of tobacco marketing expenditures have focused on the retail
environment. This is especially true for vulnerable communities such as AfricanAmericans, American-Indians, Koreans and Hispanics. Tobacco marketing is
cleverly segmented and targeted in these vulnerable communities however;
tobacco control and regulatory messages are not always conveyed in the most
culturally specific ways. Effective tobacco regulatory messaging is necessary to
prevent uptake and resulting nicotine addiction by these vulnerable populations.
This study presents data from 8 focus groups conducted with Key Opinion
Leaders (KOL) (N=70) to explore role KOL could play as potential allies for the
FDA in delivering tobacco regulatory messages to retailers. Findings show that the
majority of participants in the African American and American Indian community
were females. KOL’s among Hispanics and Koreans however, were for the most
part males. KOL’s had a mean age of 41 across all ethnic communities. Over
50% of both American Indian and Korean KOL’s were current smokers. The lowest
percentage of smokers was found among Hispanics. The vast majority of key
opinion leaders had visited tobacco shops in their community. The majority of KOL
in all, except the African American community, believed e-cigarettes could be used
for quitting. There was very low use of social media in this group. AA and AI did
not recognize the FDA logo, and most, except American Indians, believed the FDA
was a reliable source of information. The KOL were well to moderately informed
of tobacco laws. The groups least informed were African Americans and Hispanic/
Latinos. Further qualitative results from the focus groups will be presented. The
current project provides an opportunity to better understand community KOL
knowledge about tobacco laws, retail density perceptions, FDA tobacco regulation
perceptions, FDA communication with the retailers, explore ideas about use of

FUNDING: FDA/NIH grant P50CA180907
CORRESPONDING AUTHOR: Jennifer Morgan, MPH, UNC-Chapel HIll, 270
Dollar Road, Apt C, Chapel Hill, NC 27516, USA, 425-306-6313, morganjc@
email.unc.edu

PA20-4

COMMUNICATING PROGRAM OUTCOMES TO ENCOURAGE
POLICYMAKER SUPPORT FOR EVIDENCE-BASED STATE
TOBACCO CONTROL
Allison M. Schmidt*, MPH, Leah Ranney, PhD, Adam O. Goldstein, MD, MPH,
Tobacco Prevention and Evaluation Program, UNC School of Medicine
Tobacco use is the leading cause of preventable death in the United States,
and yet can be reduced through state support of tobacco prevention and cessation
programs, such as school-based education programs and telephone counseling
services. For such programs to be sustainable, they must be supported by
state-level policymakers responsible for allocating continued funding. In the
absence of much research about how to communicate to policymakers the need
for tobacco prevention and cessation programs, this qualitative research study
was conducted to understand the motivations, needs, and priorities of state
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e-cigarettes for quitting, and use of social vs traditional media to relay anti-tobacco
messages. KOL have the potential to aid FDA in its regulatory efforts, and will be
key for their success in vulnerable populations.

RATES OF TOBACCO USE AMONG YOUNG ADULT LGB
SUBPOPULATIONS

JUSTIFICATION: This study will inform public health and policy professionals on
the best methods on gaining trust and collaboration from community Key Opinion
leaders to address tobacco control.

Amanda Richardson, PhD, MS*1,2, Mayo Djakaria, MPH1, Jeff Jordan, MA1,
1
Rescue Social Change Group, Washington DC, 2Department of Health, Behavior
& Society, Baltimore, MD

FUNDING: National Cancer Institute of the National Institutes of Health and the
FDA Center for Tobacco Products (CTP) under Award Number 1P50CA180905
(Pentz/Samet).

Background: It is well established that the Lesbian, Gay, and Bisexual (LGB)
population smokes at higher rates than the heterosexual population. However,
little information is available about the relative rates of tobacco use and smoking
intentions among L, G, and B, young adult subpopulations.

CORRESPONDING AUTHOR: Robert Garcia, MPH, Predoctoral Fellow, Keck
School of Medicine, University of Southern California, Preventive Medicine, 2001
N Soto St, Los Angeles, CA 90032, USA, 210-316-2826, garc617@usc.edu

Methods: A sample of 885 LGB individuals, ages 18-24, were sampled at
LGB bars and clubs in Las Vegas, Nevada in 2011-2012 as part of an evaluation
study of Southern Nevada Health District’s CRUSH campaign. Short surveys
with questions on tobacco use intentions and actual use were collected in
person and the data entered into a statistical program. Frequency analysis was
used to calculate rates of use among the entire LGB sample as well as L,G,B
subpopulations (transgender individuals were included in the survey but omitted
due to low sample size), and regression analysis used to determine whether there
was differential rates of tobacco use among these groups.

PODIUM PRESENTATION 6: SEX AND SMOKING

PA23-1

SEXUAL MINORITY SPECIFIC AND RELATED TRAUMATIC
EXPERIENCES ARE ASSOCIATED WITH INCREASED RISK FOR
SMOKING AMONG GAY AND BISEXUAL MEN

Results: Rates of past 30-day smoking among the entire LGB population were
43.5% (n=368), with 70.1% of these individuals being daily cigarettes users.
Other tobacco products most commonly used in the past 30-days included
hookah (33.9% of sample), e-cigarettes (14.9% of sample) and cigarillos (13.4%
of sample). Although rates of past 30-day smoking and other tobacco use were
similar across LGB subgroups, regression analysis showed that gay men were
most likely to report intentions to smoke in the next year or 5 years, and both gay
men and lesbians reported higher intentions to smoke than bisexuals (p<0.05).

Conall O’Cleirigh, PhD*1, Sannisha K. Dale, PhD1, Steven Elsesser, BA2, Kenneth
H. Mayer, MD3, Beth Israel2, Steven A. Safren, PhD1 1Harvard Medical School,
MGH, Fenway Health, 2Fenway Health, 3Harvard Medical School
Sexual minorities have an increased risk for smoking, and smoking can lead to a
variety of health complications such as cancer and respiratory diseases. Our study
examined the hypothesis that sexual minority specific stress and trauma histories
may explain some of the increased risk for smoking among gay and bisexual men.
Patients at a Boston community health center with a longterm commitment to
the needs of sexual minorities were invited to complete a 25-item questionnaire
assessing demographics, general health, trauma history, and substance use.
Of the 3,103 who responded, 1309 identified as male and gay or bisexual. The
sample was predominantly White (82.8%) with a mean age of 38.55 years (sd
= 9.76). Logistic regression analyses (adjusted for age, education, and race)
revealed a significant dose effect of number of sexual minority stressors/traumas
onto anytime, current, and former smoking status. For example, in comparison
to participants with no trauma history, those who reported 1, 2, 3, and 4 traumas
were respectively 1.45 (OR=1.45, p < .05, 95% CI: 1.07-1.96), 1.72 (OR=1.72,
p < .01, 95% CI: 1.20-2.46), 2.29 (OR=2.29, p < .01, 95% CI: 1.43-3.67), and
2.85 (OR=2.85, p < .01, 95% CI: 1.42-5.71) times more likely to identify as a
current smoker. Specific analyses for types of traumas identified that experiencing
intimate partner violence, anti-gay verbal attack, and childhood sexual abuse
were each associated with increased risk of any smoking, current smoking, and/
or former smoking, while anti-gay physical attack was not associated with smoking
status. A sexual minority specific trauma history may represent a vulnerability for
smoking among gay and bisexual men. Tailored interventions that address trauma
may enhance the efficacy of smoking cessation efforts for gay and bisexual men.

Discussion: Rates of current tobacco use among the LGB population are high
overall and the data suggests that these elevated rates are relatively uniform
across the L,G, and B subpopulations. Public health interventions may benefit
from addressing intentions to smoke, particularly among gay men and lesbians.
JUSTIFICATION: By informing on rates of tobacco use among L,G,B subpopulations, clinicians and public health professionals can better understand how to
prevent and treat tobacco use among these special populations.
FUNDING: Funding for data collection was obtained from a Communities Putting
Prevention to Work (CPPW) grant from the Centers for Disease Control as part
of an effort to implement and evaluate a LGBT smoking prevention campaign,
CRUSH . Analysis of tobacco use among LGB subpopulations was not funded.
CORRESPONDING AUTHOR: Amanda Richardson, PhD, Sr. Director of
Research, Rescue Social Change Group, 660 Pennsylvania Avenue SE ,
Washington, DC 20003, United States, Phone: 410-905-8612, Email: amanda.
richardson2@gmail.com
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JUSTIFICATION: A sexual minority specific trauma history may represent a vulnerability for smoking among gay and bisexual men and tailored interventions that
address trauma may enhance the efficacy of smoking cessation efforts for gay
and bisexual men.

GENDER DIFFERENCES IN E-CIGARETTE USE: RESULTS FROM
AN ONLINE SURVEY
Barbara Piñeiro, PhD*, Vani N. Simmons, PhD, Paul T. Harrell, PhD, John B.
Correa, BS, Nicole S. Menzie, MA, Marina Unrod, PhD, Lauren R. Meltzer, BA,
Thomas H. Brandon, PhD, Department of Health Outcomes and Behavior, Moffitt
Cancer Center, Tampa, FL

FUNDING: No funding
CORRESPONDING AUTHOR: Conall O’Cleirigh, PhD, Assistant Professor,
Harvard Medical School/Massachusetts General Hospital/Fenway Health,
Psychiatry, 1 Bowdoin Square, Boston, MA 02130, United States, Phone: 617 643
0385, Email: cocleirigh@mgh.harvard.edu

Since their introduction into the market, use of electronic cigarettes (e-cigarettes)
has grown exponentially. As the popularity of e-cigarettes increases, it is important
to examine the characteristics of e-cigarette users. Gender differences in tobacco
use and tobacco product preferences have been well established (e.g., Eriksen
et al., 2012); yet preliminary research suggests no clear association between
e-cigarette use and gender (Hajek et al., 2014). However, data on gender
differences in e-cigarette use is limited and requires further exploration. The aim
of this study was to explore gender differences among e-cigarette users, and in
particular, differences in patterns of use, reasons for using, and expectancies
(beliefs) about e-cigarettes. A sample of 1434 participants completed an online
survey hosted by the Moffitt Cancer Center from August through November 2013.
Results indicated significant gender differences in all three areas assessed.
Specifically, there were significant gender differences in type of e-cigarette used,
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flavors used, nicotine dosage, modifications, brands used, source of information
about e-cigarettes, place of purchase, and use of e-cigarettes where smoking
is not allowed. In addition, males were more likely to report initiating e-cigarette
use to quit smoking due to health concerns, whereas females were more likely to
report initiation based on recommendations from family/friends. Moreover, males
attributed maintenance of e-cigarette use to positive reinforcement (enjoyment),
whereas females attributed it to negative reinforcement (stress reduction or mood
management). Males reported more positive expectancies about e-cigarettes,
including good taste, social facilitation, and energy as benefits of e-cigarette use.
However, males also reported e-cigarettes as more addictive compared to females.
Overall, the results show substantial differences by gender in the patterns of use,
reasons for use, and expectancies about e-cigarettes. Futures studies should
examine gender differences in a population-based sample. These differences may
help direct both research and intervention with respect to e-cigarette initiation,
maintenance, and cessation.

SEX DIFFERENCES IN RELIEF FROM ABSTINENCE-INDUCED
NEGATIVE AFFECT AND WITHDRAWAL DUE TO CIGARETTE
NICOTINE CONTENT
Kenneth A. Perkins*, Joshua L. Karelitz, Department of Psychiatry, University of
Pittsburgh
Symptoms of tobacco abstinence may be differentially relieved by brief
cigarette smoking in women vs. men, but the contribution of nicotine intake per
se to this sex difference is uncertain. Dependent adults (N=44), who were not
trying to quit, participated in two comparable sessions after abstaining overnight
prior to each (validated by CO<10 ppm), in a within-subjects design. Over each 2
hr session, the 21 men and 23 women smoked a total of 24 puffs (via controlled
puffing procedure) from either a nicotine (Quest 1, 0.6 mg) or denicotinized (Quest
3, 0.05 mg; “denic”) cigarette while blind to brand. Negative affect (via Diener &
Emmons Mood Form) was assessed after each of these 4 cigarette exposure
trials, which consisted of 6 puffs every 25 mins, and withdrawal (MNWS) was
obtained before and after the 4 trials. Baseline negative affect and withdrawal due
to overnight abstinence did not differ by sex, but relief was significantly influenced
by the interaction of sex x nicotine/denic cigarette (p<.05 for each). Each symptom
was generally decreased to a greater degree by the nicotine vs. denic cigarette,
but in men only and not in women. Sex differences in relief of abstinence-induced
negative affect and withdrawal due to the cigarette nicotine content are very
consistent with past research showing that nicotine per se, relative to smoking’s
non-nicotine stimuli, is less rewarding in women than in men.

JUSTIFICATION: This study may help direct both research and intervention with
respect to e-cigarette initiation, maintenance, and cessation
FUNDING: Moffitt Cancer Center and P30CA076292; National Cancer Institute
Behavioral Oncology Training Grant (R25CA090314); Grants R01CA134347
and R01CA154596; Galician Programme for Research, Innovation and Growth
2011-2015 (I2C Plan), modality A.
CORRESPONDING AUTHOR: Barbara Piñeiro, PhD, Post-doctoral Research
Fellow, Moffitt Cancer Center, Health Outcomes & Behavior, 4115 E. Fowler
Avenue, Tampa, FL 33617, USA, 813-745-1754, barbara.pineiro@moffitt.org

JUSTIFICATION: Relative to men, women may find nicotine per se less rewarding
than non-nicotine smoking stimuli, suggesting potential sex differences in
responses to very low nicotine cigarettes.

PA23-4

PREMENSTRUAL SYMPTOMS ASSOCIATE WITH SMOKING
WITHDRAWAL EXPECTANCIES

FUNDING: Supported by NIH Grants DA35774 and DA35968.
CORRESPONDING AUTHOR: Kenneth Perkins, PhD, Prof of Psychiatry, Univ of
Pittsburgh, Psychiatry, WPIC, 3811 O’Hara St, Pittsburgh, PA 15213, USA, 412246-5395, perkinska@upmc.edu

Raina D. Pang, PhD1*, Matthew D. Stone, BA1, Matthew Kirkpatrick, PhD1, Jimi
Huh, PhD1, John Monterosso, PhD2, Adam M. Leventhal, PhD1,2, 1Department of
Preventive Medicine, University of Southern California Keck School of Medicine,
2
Department of Psychology, University of Southern California Keck School of
Medicine
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Background: Studies suggest that withdrawal symptoms are the greatest in the
luteal phase of the menstrual cycle when menstrual symptoms are the greatest.
Furthermore, there is evidence that nicotine may offset premenstrual symptoms
during the luteal phase. Given this literature, it is possible that females with
more severe premenstrual symptomology may express greater expectations that
smoking abstinence results in withdrawal. This study examined relations between
general premenstrual symptoms (i.e. last month) and smoking abstinence
expectancies for withdrawal (i.e. expectancies that abstaining from smoking
will result in withdrawal) while controlling for nicotine dependence and mood
symptoms.

COPING MECHANISMS AND SMOKING-RELATED
SYMPTOMATOLOGY IN WOMEN
Samantha C. Carlson*, Alicia M. Allen, PhD, MPH, Sharon S. Allen, MD, PhD,
University of Minnesota
Relapse is the most common outcome of smoking cessation attempts, and
women have an especially difficult time sustaining abstinence. This may be related
to women’s use of smoking as a way to cope with negative affect. Effective coping
is essential for ex-smokers to sustain abstinence, and certain coping mechanisms
may help lower smoking-related symptomatology (SRS: withdrawal, craving, and
total smoking urges). This study aims to determine the relationship between coping
mechanisms and SRS during acute smoking cessation in women. The data for
this secondary data analysis is from a parent study (R01-DA08075; PI: S. Allen).
At screening visit, participants completed the Revised Ways of Coping Checklist,
which assesses five categories of coping. After screening, the participants reported
SRS on validated questionnaires daily (one day ad-libitum smoking followed by four
days verified abstinent). Each coping category score was split into tertiles (1st=low
coping; 3rd=high coping). Differences in SRS scores between low and high coping
were assessed. The participants (n=176) were, on average, 28.97±0.49 years old
and smoked 12.5±0.45 cigarettes per day. Several significant differences in SRS
were found between low and high coping groups during smoking abstinence. For
example, participants that used more social support coping reported significantly
less of factor 2 (anticipated relief from negative affect) during all four days of
smoking abstinence (p<0.04), and participants that used more avoidance coping
reported significantly more of factor 2 on the second day of smoking abstinence
(p<0.05). Consistent with our hypotheses, there was an association between the
type of coping used and the SRS experienced during acute smoking cessation.
Women who used more social support coping reported lower levels of SRS during
smoking abstinence while women who used more avoidance coping reported
higher levels of SRS during smoking abstinence. Additional research is needed to

Methods: In a cross-sectional design, 46 non-treatment seeking female daily
smokers completed self-report measures of smoking abstinence expectancies,
premenstrual and mood symptoms, and nicotine dependence.
Results: Linear regression models showed that severity of premenstrual
symptoms associated with withdrawal abstinence expectancies (beta = .50; p
less than .001) and this relationship remained even when controlling for individual
differences in in depressive symptoms (beta = .38; p less than .01) and nicotine
dependence (beta = 35; p less than .05).
Conclusions: Females with greater premenstrual symptoms may have greater
expectations that abstaining from smoking will result in withdrawal symptoms.
Addressing concerns about withdrawal may be particularly important in females
with greater premenstrual symptomology.
JUSTIFICATION: This study suggests that addressing concerns about withdrawal
may be particularly important in females expressing more severe premenstrual
symptomology.
FUNDING: This research was supported by funds from Tobacco-Related Disease
Research Program of the University of California, Grant Number 22FT-0062 and
by NIDA grants R21-DA034768.
CORRESPONDING AUTHOR: Raina Pang, University of Southern California,
2250 Alcazar Street, CSC 270, Los Angeles, WI 90033, United States, Phone:
808-938-5170, Email: rpang@usc.edu
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explore how implementing this knowledge in cessation interventions could affect
SRS and relapse, which may lead to improved smoking cessation outcomes in
women.

CORRESPONDING AUTHOR: Jennifer Dahne, M.S., doctoral candidate,
University of Maryland, College Park, Psychology, 2103 Cole Student Activities
Building, University of Maryland, College Park, MD 20742, USA, 443-625-8435,
jendahne@gmail.com

JUSTIFICATION: Additional research is needed to explore how implementing this
knowledge in cessation interventions could affect SRS and subsequent relapse,
which may lead to improved smoking cessation outcomes in women.

PA25-2

FUNDING: Research reported in this publication was supported by the National
Center for Advancing Translational Sciences of the National Institutes of Health
Award Number UL1TR000114 and the University of Minnesota Center for Health
Equity, 1P60MD003433 from the National Institute on Minority Health and Health
Disparities. Additional support was provided by the University of Minnesota’s
Building Interdisciplinary Research Careers in Women’s Health (BIRCWH)
program and the Masonic Cancer Center (A. Allen) and NIH/NIDA R01-DA08075.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

ADDITIVE EFFECTS OF RISK-TAKING AND DISTRESS
TOLERANCE IN DIFFERENTIATING CIGARETTE SMOKERS AND
NONSMOKERS
Aaron Lim*, BA, Jody Mozersky, Leanne Hise, Jennifer Dahne, MS, Laura
MacPherson, PhD, University of Maryland, College Park
Background: Risk-taking (RT), conceptualized as engaging in behavior that
involves potential for both gain and loss (Jessor, 1998), and distress tolerance
(DT), defined as persistence in goal-directed activity in the face of affective distress
(Leyro et al., 2010) are behavioral analogs for appetitive and avoidant processes
relevant to development of smoking behavior. RT and DT individually distinguish
between smoking and nonsmoking adults (Lejuez et al., 2003; Quinn et al., 1996),
but a cohesive model examining additive associations of RT and DT to smoking
status has not been explored. We tested this model in a college population. As
appetitive and avoidant processes operate orthogonally in the development of
substance use (Brewer et al., 2014), we expected that RT and DT would each
distinctly contribute to smoking status differentiation.

CORRESPONDING AUTHOR: Samantha Carlson, B.A., University of Minnesota,
Family Medicine and Community Health, 717 Delaware Street SE, Fourth Floor,
Minneapolis, MN 55414, USA, 612-626-7276, carl4713@umn.edu

PODIUM PRESENTATION 6: MOOD

PA25-1

DEPRESSIVE SYMPTOMS AND CIGARETTE DEMAND AS A
FUNCTION OF INDUCED STRESS

Method: This study employed data from a sample of 81 college-aged cigarette
smokers (n=37) and nonsmokers (n=44) yoked by sex, race, and smoking status
(Mean Age=19.5 years, 49.4% White). Participants completed a 90-day Timeline
Follow-back interview assessing smoking, the Balloon Analogue Risk Task (BART,
Lejuez et al., 2002), a computerized behavioral RT task, and the Paced Auditory
Serial Addition Task (PASAT, Diehr et al., 1998), a computerized behavioral DT
task. Logistic regression analyses included PASAT and BART scores, with the
dichotomous outcome of smoker/nonsmoker.

Jennifer Dahne, MS*1, James G. Murphy, PhD2, Carl W. Lejuez, PhD1, Laura
MacPherson, PhD1, 1Center for Addictions, Personality, and Emotion Research,
University of Maryland, College Park, 2University of Memphis
Background: Across development, depressive symptoms and negative mood
are risk factors for tobacco use. Cigarette demand may be an especially useful
construct for understanding the complex relationship between depression and
cigarette smoking as smokers with elevated depressive symptoms may place
greater value on cigarettes under conditions of negative mood. The aim of the
current study was to examine the relationship between depressive symptoms and
cigarette demand as a function of induced mood.

Results: DT (B=-.004, SE=.002, p=.05) and RT (B=.062, SE=.037, p<.05) were
associated with smoking status. There was not a significant interaction. These
results indicate that those with lower DT and higher RT are more likely to be
smokers, and that these effects are additive in this sample.
Conclusions: Smoking status is associated with lower DT and higher RT,
specifically in the context of a cohesive model that corroborates the orthogonality
of these relationships. Future longitudinal research is needed to elucidate these
additive effects and their ontogeny across diverse groups of smokers. Such efforts
may identify novel targets in the prevention of smoking.

Methods: Participants included 73 daily smokers (38.4% female, 65.8% White,
Age M(SD)=19.8(1.2), CPSD M(SD)=7.4(4.7)) who attended two counterbalanced
sessions: one social stress session and one neutral session. With the exception
of video content, the sessions followed identical procedures. Session order was
as follows: 1) smoke a cigarette through a portable smoking topography device,
2) complete self-report measures and the Timeline Followback, 3) watch either
a neutral video or a video modification of the Trier Social Stress Task (TSST),
4) complete the Cigarette Purchase Task (CPT), 5) smoke a cigarette through a
portable smoking topography device.

JUSTIFICATION: Results suggest that targeting both risk taking and distress
tolerance may be relevant for smoking prevention.
FUNDING: UMD College of Behavioral and Social Sciences Dean’s Research
Initiative Award (MacPherson)
CORRESPONDING AUTHOR: Laura MacPherson, PhD, Associate Professor,
University of Maryland, College Park, Psychology, 2103 Cole Field House, College
Park, MD 20010, USA,301-405-7895, lmacpher@umd.edu

Results: We used hierarchical multiple regression to examine the predictive
utility of depression for CPT demand indices (intensity, breakpoint, Omax, Pmax,
and elasticity) above and beyond CPSD. Depressive symptoms on the day of the
neutral session did not significantly predict any of the demand indices. However,
results indicated that depressive symptoms on the day of the stress session
significantly predicted intensity (∆R2=0.04, p=0.01), breakpoint (∆R2=0.09,
p=0.01), (F(1, 67)=6.46, p=0.01), Omax (∆R2=0.08, p=0.01), and Pmax
(∆R2=0.06, p=0.05), but not elasticity (∆R2=0.02, p=0.23).

PA25-3

ANHEDONIA AND ABSTINENCE AS PREDICTORS OF
SUBJECTIVE ATTRACTIVENESS OF APPETITIVE, AVERSIVE, AND
SMOKING-RELATED STIMULI

Conclusion: Depressive symptoms significantly predicted cigarette demand,
but only in the context of induced stress. Thus, when experiencing negative mood,
cigarettes may become more valuable for individuals with depressive symptoms.
As such, for prevention and cessation, it may be important to continue to address
contextual factors such as negative mood that may influence cigarette value.

Teresa Halliday, MA*1, Casey R. Guillot, PhD1, Matthew G. Kirkpatrick, PhD1,
Raina D. Pang, PhD1, Adam M. Leventhal, PhD1,2 1Department of Preventive
Medicine, University of Southern California Keck School of Medicine, 2Department
of Psychology, University of Southern California Keck School of Medicine

JUSTIFICATION: The results of this study, which suggest that the relationship
between depressive symptoms and cigarette demand vary as a function of mood,
can be used to inform targeted intervention programs which focus on depressive
symptoms as a risk factor for tobacco initiation and continuation of time.

Background: The relation between trait anhedonia—diminished capacity
to experience pleasure—and smoking has been documented but not entirely
explained. It is possible that anhedonic smokers exhibit distortion in the relative
motivational salience of smoking-related versus non-smoking related appetitive
stimuli, which may promote smoking motivation in anhedonic smokers. To test
this hypothesis, this study examined anhedonia as a predictor of subjective

FUNDING: 1F31DA034999
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puffs were not associated with mood condition in this group (p’s > .30). The results
suggest that menthol smokers may be more motivated to smoke in response to
affective variables than non-menthol smokers. This finding could have implications
for treatment approaches with menthol smokers and warrants further investigation.

attractiveness—a putative marker of attributions of motivational salience—of
smoking-related, appetitive, and aversive cues, and whether such relations are
heightened by abstinence.
Methods: Non-treatment seeking smokers (N = 125, 10+ cig/day) attended two
counterbalanced sessions (non-abstinent following ad libitum smoking vs. 16-hour
abstinence). Anhedonia and other characteristics were measured at baseline. At
experimental sessions, subjects completed subjective assessments followed by
a computerized task instructing participants to rate the attractiveness of pictures.
Reactivity scores involving the difference between mean ratings of pictures within
each salient category (smoking, aversive, appetitive) and the neutral picture
category were computed.

JUSTIFICATION: Menthol smoking status is associated with greater difficulty
quitting smoking. This study sheds lights on potential differences in smoking
motivation between menthol and non-menthol smokers in terms of their response
to affective variables. This information may have implications for tailoring treatment
approaches for menthol smokers.
FUNDING: This research was supported in part by National Institutes of Health
grants T32-DA007238, F31-DA022787, and K23-AA020000.
CORRESPONDING AUTHOR: Alana Rojewski, PhD, Yale School of Medicine,
Psychiatry, SATU, 1 Long Wharf Drive, Box 18, New Haven, CT 06511, USA,
Phone: 203-974-5758, alana.rojewski@yale.edu

Results: Generalized estimating equation models showed that across both
abstinence conditions anhedonia was associated with less negative reactivity to
aversive stimuli (beta = .33, p = .001) and positive reactivity to appetitive stimuli
(beta = -.18, p = .03); anhedonia’s relation to greater positive reactivity to smoking
stimuli was a trend (beta = .19, p = .06). Abstinence enhanced positive reactivity to
smoking-related (p = .01) but not other stimuli, and did not significantly moderate
relations of anhedonia to reactivity to any stimulus type.

PA25-5

EXERCISE TO REDUCE ABSTINENCE-INDUCED CRAVING AND
NEGATIVE MOOD DURING NICOTINE WITHDRAWAL

Conclusions: Anhedonic smokers may experience blunted motivational salience
of non-smoking related appetitive and aversive stimuli and potentially heightened
salience of smoking cues across non-abstinent and abstinent states. Smoking
cessation treatments that target altered motivational processing may be valuable
for anhedonic smokers.

Cynthia A. Conklin*, Isabella Soreca, David J. Kupfer, Ronald P. Salkeld, Joel M.
Mumma, Yu Cheng, Christopher J. Joyce, Nicholas J. Capozzi, Sophia A. Pikalova

JUSTIFICATION: Understanding potential effects of anhedonia on motivational
salience of appetitive, aversive and smoking stimuli may assist in implementing
more effective clinical cessation treatment by informing interventions which target
altered motivational processing that influences smoking motivation in anhedonic
smokers.

Severity of nicotine withdrawal, brought on by abstinence from cigarettes, has
been shown to predict smoking relapse. This is particularly true of abstinenceinduced craving to smoke and increased negative mood. One promising
behavioral method to combat these potent elements of relapse risk is exercise.
In the short term, exercise’s rewarding and emotion-regulating properties offer
considerable potential to attenuate these negative withdrawal symptoms. To
examine the effectiveness of exercise to reduce abstinence-induced craving and
negative mood during acute nicotine withdrawal, we conducted a within-subject
study (N=49, 25 male, 24 female) during which dependent sedentary smokers
were directed to abstain from smoking for three consecutive days on three
separate occasions. At each session, smokers’ abstinence-induced craving and
negative mood were assessed prior to and after either exercise (AM exercise,
PM Exercise) or a sedentary control activity (reading). Abstinence-induced craving
differed as a function of condition F(2,385)=21, p< 0.0001. Planned contrasts
revealed no difference between AM and PM exercise, but exercise overall led
to greater pre-post reduction in abstinence-induced craving compared to control
activity, t(385)=6.23, p< 0.0001. Likewise, reduction in negative mood differed as
a function of condition (AM, PM exercise or control), F(2,385) = 3.38, p=0.03.
Again, no difference between AM and PM exercise was revealed, but planned
contrasts showed a significantly greater pre-post reduction in negative mood
following exercise compared to control activity, t(385)= 2.24, p=.03. The results
add to burgeoning evidence of the clinical potential of exercise to help smokers
manage nicotine withdrawal symptoms during cessation.

FUNDING: This research was supported by National Institute on Drug Abuse
Grant R01-DA026831, American Cancer Society Research Scholar Grant CPBBRSG-13-163-01, National Cancer Institute Grant T32-CA009492, and Tobacco
Related Disease Research Program Grant 22FT-0062.
CORRESPONDING AUTHOR: Teresa Halliday, MA, Project Manager, University
of Southern California, Preventive Medicine, 2250 Alcazar Street, Los Angeles,
CA 90033, United States, Phone: 323-442-2788, Email: teresa.halliday@usc.edu

PA25-4

SMOKING BEHAVIOR IN RESPONSE TO A MOOD INDUCTION: A
COMPARISON OF MENTHOL AND NON-MENTHOL SMOKERS
Alana M. Rojewski, PhD*1, Laura M. Juliano, PhD2, Lisa M. Fucito, PhD1, 1Yale
School of Medicine, Department of Psychiatry, 2American University, Department
of Psychology

JUSTIFICATION: This experimental study of a behavioral method for reducing
nicotine withdrawal during abstinence can directly inform exercise-based
treatments for smoking cessation.

There is growing interest in understanding the smoking behavior of menthol
smokers, yet little is known about the effect of mood on their smoking behavior.
The present study is a secondary analysis of a study evaluating the effects of two
induced moods on smoking behavior (Fucito & Juliano, 2009). Smokers (n=121)
were randomly assigned to receive either a sad mood induction or a neutral mood
induction via standardized film clips. Following the film clip, participants were
instructed to smoke a cigarette; they were provided with their preferred type and
brand. Smoking outcomes evaluated included total time spent smoking, total puffs
taken, and boost in carbon monoxide levels (CO) from baseline to after smoking.
We tested menthol status (menthol vs. non-menthol smoker) as a predictor of
smoking behavior. Compared to non-menthol smokers, menthol smokers were
significantly older (40.6 ± 13.2 vs. 25.7 ± 12.5), more likely to be African American
(75.8% vs. 7.3%), and reported a greater number of years smoking (19.4 ± 12.9
vs. 8.7 ± 12.0), higher FTND scores (4.5 ± 1.8 vs. 3.4 ±1.7), and higher scores on
the Beck Depression Inventory (14.7 ± 10.6 vs. 10.8 ± 6.9) (all p’s < .05). There
was a significant interaction of menthol status and condition (p = .004) on smoking
duration, which remained even after controlling for age, race, smoking differences,
and depression scores (adjusted p = .005). Among menthol smokers (n=66),
smoking duration was longer in response to the sad condition than the neutral
condition (280.8 ± 83.8 vs. 223.2 ± 83.3 seconds, p = .007). Similar patterns were
observed for total puffs taken and change in CO, but these outcomes were not
statistically significant (p’s > .10). In comparison, there was no differential effect
of mood condition on smoking duration (244.9 ± 75.9 vs. 273.4 ± 69.5 seconds,
p = .16) among non-menthol smokers. Likewise, change in CO and number of

FUNDING: This work was supported by NIDA grants 027508 & 023646
CORRESPONDING AUTHOR: Cynthia Conklin, PhD, Associate Professor,
University of Pittsburgh, Psychiatry, 3811 O’Hara Street, Pittsburgh, PA 15213,
USA, 412-586-9840, conklinca@upmc.edu
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YOUNG INVESTIGATOR PAPERS

THE PUBLIC HEALTH IMPORTANCE OF DISTINGUISHING
E-CIGARETTE EXPERIMENTERS FROM MOTIVATED
E-CIGARETTE USERS

YIPA-1

Jessica K. Pepper1,2*; Kurt M. Ribisl1,2; Sherry L. Emery3; Noel T. Brewer1,2, 1UNC
Lineberger Comprehensive Cancer; 2UNC Gillings School of Global Public Health
Center; 3University of Illinois at Chicago

IMPACT OF A POST-DISCHARGE SMOKING CESSATION
INTERVENTION FOR SMOKERS ADMITTED TO AN INPATIENT
PSYCHIATRIC FACILITY: A RANDOMISED CONTROLLED TRIAL

Background: Although most individuals who try e-cigarettes stop using them,
little is known about why users discontinue. We sought to understand the reasons
that U.S. adults who have tried e-cigarettes stop using them. We also examined
whether discontinuation varied by the type of reason for first trial. We categorized
reasons like smoking cessation as “goal-oriented” and reasons like curiosity as
“not goal-oriented.”

Emily A. Stockings*1,5, Jenny A. Bowman1,5, Amanda L. Baker1,3, Margarett Terry4,
Richard Clancy1,3, Paula M. Wye1,2,5, Jenny Knight2, Lyndell H. Moore1, Maree F.
Adams1, Kim Colyvas1, John H. Wiggers1,2,5, 1University of Newcastle, New South
Wales, Australia, 2Hunter New England Population Health NSW, Australia, 3Centre
for Translational Neuroscience and Mental Health, NSW, Australia, 4Mental Health
and Substance Use Service, NSW, Australia, 5Hunter Medical Research Institute,
New Lambton Heights, Australia

Methods: A national sample of 3,878 U.S. adults who reported ever using
e-cigarettes completed an online survey in March 2013.

Introduction: Persons with a mental disorder smoke at higher rates and suffer
disproportionate tobacco-related burden than the general population. The aim of
this study was to determine if a smoking cessation intervention initiated during a
psychiatric hospitalisation and continued post-discharge was effective in reducing
smoking behaviours among persons with a mental disorder.

Results: The most frequent reasons for first trial were curiosity (not goal-oriented;
53%); because a friend or family member used, gave, or offered e-cigarettes (not
goal-oriented; 34%); and quitting or reducing smoking (goal-oriented; 30%). Nearly
two-thirds (65%) of adults who started using e-cigarettes later stopped using them.
The most common reasons for discontinuation were that respondents were just
experimenting (49%), using e-cigarettes did not feel like smoking cigarettes (15%),
and users did not like the taste (14%). Discontinuation rates varied by education,
income, smoking status, and type of reason for first trial. Adults whose main
reason for trying was not goal-oriented were more likely to discontinue use than
those whose main reason was goal-oriented (81% vs. 45%, p<.001).

Methods: A randomised controlled trial was conducted at an Australian
inpatient psychiatric facility. Participants were 205 patient smokers allocated to
a treatment as usual control (n = 101), or a smoking cessation intervention (n
= 104) incorporating psychosocial and pharmacological support for four months
post-discharge. Follow-up assessments were conducted at one week, two, four
and six months post-discharge and included: abstinence from cigarettes, quit
attempts, daily cigarette consumption and nicotine dependence.

Conclusions: Differentiating individuals who try e-cigarettes for goal-oriented
reasons and typically continue using from those who try for non-goal-oriented
reasons and then typically stop using is important for tobacco control efforts.
If future studies show that e-cigarettes do not help smokers quit or have other
detrimental effects on public health (e.g., lead to smoking initiation among nonsmokers), messages that effectively discourage use will need to be appropriately
targeted to these different groups. Alternatively, if e-cigarettes prove to be useful
for smoking cessation, practitioners may need to design programs that support use
for cessation reasons but still discourage use among those who are experimenting
or using for other non-goal-oriented reasons.

Results: Rates of continuous and seven-day point-prevalence abstinence
did not differ between treatment conditions at the six month follow-up, however,
point prevalence abstinence was significantly higher for intervention (11.5%) than
control (2%) participants at four months (OR = 6.46, p = .01). Participants in the
intervention condition reported significantly more quit attempts (F [1,202.5] =
15.23, p = .0001), and lower daily cigarette consumption (F [4, 586] = 6.5, p <
.001) and levels of nicotine dependence (F [3, 406] = 8.5, p <.0001) than controls
at all follow-up assessments.

FUNDING: Supported by the National Cancer Institute (Grant No. 1U01CA154254
and Grant No. P50CA180907) and the UNC Lineberger Cancer Control Education
Program (R25 CA57726)

Conclusions: Post-discharge cessation support was effective in encouraging
quit attempts and reducing cigarette consumption up to six months post-discharge.
Additional support strategies are required to facilitate longer term cessation
benefits for smokers with a mental disorder.

CORRESPONDING AUTHOR: Jessica Pepper, PhD, Postdoctoral Fellow,
Lineberger Comprehensive Cancer Center, University of North Carolina, 319D
Rosenau Hall, #7440, Chapel Hill, NC 27599, USA, 919-966-8650, jkadis@unc.edu

FUNDING: This trial was funded by a Commonwealth Department of Health and
Ageing (DoHA) Grant (G1000335), Australian Rotary Health (G0188134) and
the Hunter Medical Research Institute (HMRI; G0188473). Nicotine replacement
therapy for the trial was provided by GlaxoSmithKline (GSK). The trial was registered
on the Australian New Zealand Clinical Trials Registry ACTRN1260900046525.
ES was supported by an Australian Postgraduate Award (APA).
CORRESPONDING AUTHOR: Emily Stockings, PhD, Post-Doctoral Research
Fellow, National Drug and Alcohol Research Centre, University of New South
Wales, 22-32 King Street, Randwick, New South Wales 2031, Australia, (02) 9385
0162, emily.stockings@uon.edu.au
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NETWORKS AMONG TRIBAL ORGANIZATIONS FOR CLEAN
AIR POLICIES (NATO CAP): A PLACE BASED APPROACH TO
UNDERSTANDING COMMERCIAL SMOKE-FREE POLICY AND
REDUCING TOBACCO RELATED HEALTH DISPARITIES ON THE
NAVAJO NATION
Samantha Sabo*1, Patricia Nez Henderson2, Janet Okamoto4, Alfred Yazzie2,
Carmenlita Chief1, Hershel Clark2, Jacqueline Nahee2, Gregg Moor3, Scott
Leischow4, 1University of Arizona, 2Black Hills Center for American Indian Health,
3
InSource Research Group, 4Mayo Clinic Arizona
Smoking rates among American Indian/Alaska Native populations are the
highest of any ethnic group in the United States, and few tribes have established
indoor smoke-free policies to protect against secondhand smoke. The NCI-funded
“Networks Among Tribal Organizations for Clean Air Policies (NATO CAP)” aims
to inform smoke-free policy on the Navajo Nation through a community-based
participatory research approach in which Navajo people are central to every
aspect of research. Methods: To identify Navajo leadership perspectives about
smoke-free policy, a mixed quantitative, and qualitative research approach was
used to survey (n=75) and interview (n=15) Navajo elected officials throughout
all five jurisdictions of the Navajo Nation. Through collaborative analysis, which
weighs scientific and indigenous ways of knowing equally, bicultural teams
triangulated survey and interview data. Results: Navajo elected official’s opinions
about the health and economic benefits of smoke–free policy significantly differed
by elected official's gender, age and region. Qualitative narratives provided a
nuanced understanding of elected officials’ approach to balance cultural, health and
economic issues of smoke free environments, including local and national levels
of government. Navajo leadership identified several place based and culturally
relevant approaches that could be leveraged to raise awareness about the issue of
second hand smoke and the benefits of smoke-free policy within family, community
and policy domains. Conclusions: Smoke-free policy perspectives are culturally
bound and place-based and require full participation of Navajo people, including
elected officials to understand the effects of smoke-free policy and reduce tobacco
related health disparities among Navajo people.
FUNDING: This research is funded by the State & Community Tobacco Control
Initiative of the US National Cancer Institute (sctcresearch.org) grant number
U01CA154300.
CORRESPONDING AUTHOR: Samantha Sabo, DrPH, Assistant Professor,
Arizona Prevention Research Center, University of Arizona, PO Box 245209,
Drachman Hall A268, Tucson, AZ 85724, USA, 520-419-2671, sabo@email.
arizona.edu
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Analysis: Within-subjects t-tests were used to compare cpd and use of quitting
strategies. Qualitative feedback was coded and summarized.

Allison N. Kurti*, Danielle Davis, Joan M. Skelly, Thomas J. White, and Stephen T.
Higgins, Vermont Center on Behavior and Health, University of Vermont

Results: At follow up, 62.5% of respondents reported smoking abstinence.
Among those still smoking, cpd decreased from a mean of 17.3 to 7.4, p = .04.
Participants reported that the texts were helpful for increasing knowledge and
motivation to quit, enhanced the support provided by the counselor, and were sent
at an acceptable frequency.

NICOTINE DEPENDENCE INDICATORS AMONG PREGNANT
SMOKERS: TIME-TO-FIRST CIGARETTE VS. CIGARETTES PER
DAY AS PREDICTORS OF ABSTINENCE

Under the Tobacco Control Act, the measures taken by the FDA to decrease
tobacco product harms will be based on regulatory science, a discipline devoted
to conducting research to inform regulatory policies. One step towards developing
regulations that decrease tobacco harm is obtaining a thorough understanding
of variables associated with dependence potential. Nicotine dependence (ND)
is an established risk factor for difficulties quitting smoking. Two indicators of
dependence, time to first cigarette (TTFC) and cigarettes smoked per day (CPD),
predict quit success in the general population of smokers, with TTFC being the
more robust predictor. However, the relative merits of these two measures in
vulnerable populations, including pregnant smokers, is less clear. The purpose of
this study was to compare the utility of TTFC and CPD in predicting late-pregnancy
abstinence among 349 smokers who participated in randomized controlled trials
examining the efficacy of financial incentives for smoking cessation. Participants
were randomized to an intervention condition wherein vouchers exchangeable for
retail items were earned contingent on biochemically verified smoking abstinence
or a control condition wherein voucher delivery was independent of smoking
status. Backward elimination logistic regression modeling was used to examine
the predictive utility of TTFC, CPD, treatment condition, and other baseline
characteristics univariately associated with abstinence. Independent predictors
retained in the final model included TTFC (chi square (X2)(3) = 9.6, p < .05, odds
ratio (OR) = 3.1), CPD (X2(1) = 11.8, p < .01, OR = .9), treatment (X2(1) = 22.9, p <
.001, OR = 6.1) and previous quit attempts (X2(1) = 11.4, p < .01, OR = 3.7). While
TTFC more effectively predicts abstinence than CPD in the general population, our
results underscore the merit of both measures in predicting abstinence in pregnant
smokers. The Heaviness of Smoking Index, comprising TTFC and CPD, may be
a useful measure of ND in pregnant smokers. Our results also suggest caution in
assuming generality of findings from the general to vulnerable populations when
developing tobacco regulatory policies.

Conclusion: Addition of a text messaging cessation support system may provide
a low-cost approach to maximize the reach and impact of cessation treatment
delivery.
FUNDING: No Funding
JUSTIFICATION: These preliminary findings highlight the potential value of using
text-messaging to deliver smoking cessation treatment in worksite wellness
programs.
CORRESPONDING AUTHOR: Ivy Opoku-Nti, MPH, CTTS, Tobacco Cessation
Educator, Memorial Sloan Kettering Cancer Center, Department of Psychiatry and
Behavioral Sciences, 641 Lexington Ave, New York, NY 10022, United States,
Phone: 646-888-0071, Email: opokui@mskcc.org
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RE-FRAMING ACUTE CARE TREATMENT OF TOBACCO
DEPENDENCE BY FOCUSING ON SYMPTOM MANAGEMENT: A
CASE STUDY
A.S.H. Schultz1, R. Guzman2, R. Thurmeier3, A. Fedorowicz4, J. Sawatzky1, K.
Fulmore, 1College of Nursing, Faculty of Health Sciences, University of Manitoba,
2
Department of Surgery, College of Medicine, Faculty of Health Sciences,
University of Manitoba, 3Pharmacy, St. Boniface General Hospital, Winnipeg,
4
Surgery Program, St. Boniface General Hospital, Winnipeg
Management of tobacco dependence is a common problem in hospitals, yet
research suggests effective management of nicotine withdrawal symptoms is
inconsistent and not evidence-based. Policies banning smoking on hospital
property are ineffective and smoking cessation tends to be the healthcare goal
for patients. Given this policy change and health consequences, management
of withdrawal symptoms should be a focus of care during hospital stays. The
Utilizing best practices to Manage Acute care patients Tobacco Dependency
(U-MAT) demonstration project, a longitudinal case study, aimed to evaluate the
implementation of an evidence-based practice intervention designed to support
healthcare staff with managing nicotine withdrawal symptoms of patients on an
acute care surgical unit. The multi-component intervention included a practice
protocol, practice-base tools, and feedback loop. Data was collected through
patient and staff surveys, medication usage, and chart review. Findings from all
data sources suggest changes in tobacco dependence treatment. Over the project
year, 55 patients responded to the survey; response rate (RR) 34%. Change
in patient responses include: decrease in daily smoking and cigarette craving,
although reported rates of other withdrawal symptoms remained the same. For
patients using NRT, they reported greater symptom relief. Staff were surveyed at
three times (baseline n=33; RR73%, mid-point n=23; RR51%, final n=19; RR42%).
While assessment of smoking status did not change, assessment of withdrawal
symptoms emerged as daily practice and questions about cessation diminished.
Offering NRT products shifted from occurring primarily on admission, to offerings
throughout hospital stay. Finally, staff’s belief in the effectiveness to manage
withdrawal began with 53% disbelieving to by the end 42% of staff respondents
were convinced it was possible and 58% thought it is likely. An increase in unit
usage of NRT products reflects similar changes. Chart reviews, demonstrated a
shift in patient note content and frequency related to tobacco. In summary, the
evidence-based intervention influenced unit norms and culture related to tobacco
dependence treatment.

FUNDING: Acknowledgements: This research was supported by National Institute
of Health (NIH) Tobacco Centers of Regulatory Science Award P50DA036114,
Research Awards R01DA014028 and R01HD075669, Institutional Training Grant
T32DA007242, and Centers of Biomedical Research Excellence Center Award
P20GM103644.
CORRESPONDING AUTHOR: Allison Kurti, Ph.D, Postdoctoral fellow, University
of Vermont, Psychiatry, 1 S. Prospect St., Burlington, VT 05401, United States,
Phone: 336-406-3706, Email: akurti@uvm.edu
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FORMATIVE EVALUATION OF A TEXT MESSAGING
INTERVENTION TO PROMOTE TOBACCO CESSATION THROUGH
A HOSPITAL WORKSITE WELLNESS PROGRAM
Ivy Opoku-Nti, MPH, CTTS1*, Jack Burkhalter, PhD1, Paul Krebs, PhD2, Jamie S.
Ostroff, PhD1, 1Memorial Sloan Kettering Cancer Center, 2VA New York Harbor
Purpose: Text messaging is a promising strategy for addressing practical
barriers for promoting tobacco cessation in work place settings. This study reports
acceptability and effectiveness data from a pilot study integrating text-messaging
with cessation counseling.
Design: The study used a single-arm, pre-post design with mixed methods
evaluation.
Setting: An employee wellness program in a large urban health system.
Subjects. N=25 employees seeking tobacco cessation.

FUNDING: Funding for this study was provided by Pfizer Canada Inc.
JUSTIFICATION: The intervention outlined in this presentation would be useful at
other acute care settings interested in shifting the focus of management of tobacco
dependence

Intervention: Participants received 2 months of daily text messages driven
by personalized quit dates, 7 sessions of cessation counseling, and cessation
medication as requested.

CORRESPONDING AUTHOR: Annette Schultz, PhD, Associate Professor,
University of Manitoba, College of Nursing, Faculty of Health Sciences, 369 Tache
Avenue, Winnipeg, MB R2H 2A6, United States, Phone: 204-258-1311, Email:
annette.schultz@umanitoba.ca

Measures: Outcomes included acceptability and perceived usefulness of the
text messaging, confidence in quitting, cigarettes per day (cpd), and self-reported
7-day abstinence at two months post enrollment.
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evening, or iii) combination therapy with the two therapeutic regimens, or iv) none
of them as the control group. The cumulative amount of cigarette consumption was
expressed as the Brinkman index initially as well as the following interventions.

MOLECULAR MARKERS OF EARLY STAGE COPD IN SERUM,
SPUTUM, AND NASAL EPITHELIUM FROM A CASE-CONTROL
STUDY

Results: The four groups were similar in gender distribution and mean body
mass index. The mean of the Brinkman index was similar across the four groups at
baseline (p=0.669), but there was a significant decrease in this indicator following
intervention with first group (p=0.002), with music therapy (p=0.012), and also
by combination therapy with both protocols (p<0.001) compared with the control
group examined by the one-WAY ANOVA test. The difference in Brinkman index
score across each of the regimens compared with the control was also confirmed
by the Tukey’s Post Hoc analysis. Using a multivariate linear regression model
considering changes in Brinkman index score showed higher value of combination
therapy in third group with each of these two regimens (OR=2.226, 95%CI=1.456
– 4.775, P=0.016).

Nveed Chaudhary, Ashraf Elamin, Emmanuel Guedj, Julia Hoeng, Nikolai Ivanov,
Karsta Luettich, Patrice Leroy, Florian Martin, Manuel C. Peitsch, Alain Sewer,
Marja Talikka, Bjoern Titz, Gregory Vuillaume, Philip Morris International R&D,
Philip Morris Products S.A.
Philip Morris International is currently engaged in an effort to develop potentially
reduced risk products (RRP) with the potential to reduce tobacco-related diseases
compared with combustible cigarettes. COPD is a multicomponent disease of
emphysema, chronic bronchitis, and small airway obstruction mainly caused by
long-term exposure to tobacco smoking. COPD takes an average 20-25 years
to develop, and it would be of interest to identify biomarkers of disease onset to
predict the potential health impact of RRPs. One way to achieve this is to first
identify molecular changes between COPD and asymptomatic smokers which
would then need to be confirmed in a longitudinal study for their suitability as
predictive biomarkers of COPD.

Conclusion: Considering a combination therapy with alcoholic extract of oat and
lemon powder can effectively reduce tendency to cigarette smoking via boosting
dopamine reservation and increase in alkalinity, respectively. Cigarette smoking
session can be also achieved by music therapy; however the combination of these
two protocols causes a synergetic effect leading higher effectiveness on smoking
cessation.

This work describes a molecular level (proteomics, transcriptomics, lipidomics)
assessment conducted on samples, including induced sputum, nasal scrapes
and serum, obtained from a case-control COPD study. The aim was to identify
a biomarker/panel of biomarkers for the differentiation of subjects with COPD,
current smokers, former smokers and never-smokers.

FUNDING: This study has supported by Research and Development Department
of Smoking Cessation Clinics.
CORRESPONDING AUTHOR: Nasir Dehghan, MD, Tadbire Nasir Smoking
Cessation Centre, Iran, Tehran, Saadat Abad Ave., Tehran, 1998833545, Iran,
Phone: 00989122152014, Email: nasir.dehghan@gmail.com

Using microarray analysis, we have identified biological processes that were
impacted in the nasal epithelium of COPD subjects compared with asymptomatic
smokers. The down regulation of several pathways, including Jak/Stat, MAPK, and
NFKB signaling were confirmed with two independent approaches, positioned in
the context of basic cellular processes by a network- based approach. We further
observed that early stage COPD status was reflected in the sputum proteome
with 20 proteins showing differential abundance between COPD subjects and
asymptomatic smokers. Finally, we have identified specific changes in serum lipid
profiles in subjects with early stage COPD. Together, these molecular markers
could be further examined with respect to their potential to indicate disease risk.
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DEVELOPMENT OF A BRIEF, TABLET COMPUTER INTERVENTION
TO MOTIVATE TOBACCO QUITLINE USE AMONG SMOKERS
LIVING WITH HIV
Richard A. Brown, PhD*1,2,3, Jacki Hecht, RN, MSN1,2, Haruka Minami, PhD1,2,3,
Erika Litvin Bloom, PhD1,2,3, Ana M. Abrantes, PhD1,2,3, Steven J. Ondersma, PhD4,
Cassandra A. Stanton, PhD5, Karen Tashima, MD1,6, 1Alpert Medical School of
Brown University, 2Butler Hospital, Providence, RI, 3University of Texas at Austin,
4
Wayne State University School of Medicine, 5Georgetown University Medical
Center, 6The Miriam Hospital, Providence, RI

FUNDING: This work was supported by Philip Morris International R&D, Philip
Morris Products S.A.
JUSTIFICATION: There are a variety of biomarkers indicative of COPD, COPD
severity and prognosis. However, to date, none of these has been proven useful
for the prediction of disease risk in long-term smokers. Our study attempted to
identify molecular markers that reflect the early stages of disease and that could
be further explored with respect to their potential to assess disease risk.

Cigarette smoking is a leading cause of morbidity and mortality among people
living with HIV (PLWH) and between 40-70% of PLWH in the U.S. currently smoke.
While HIV treatment providers acknowledge the importance of assisting PLWH with
smoking cessation, this endeavor represents a significant challenge. Development
and evaluation of smoking cessation interventions that could be easily integrated
into standard HIV care are needed to improve cessation rates in this high-risk
population. In the current pilot study, we developed a prototype of a brief, tablet
computer intervention to motivate engagement in tobacco quitline treatment for
PLWH who smoke (Computer Intervention to Motivate Engagement in Tobacco
Quitline, CI-METQ). The program can be self-administered by patients after a
clinic visit and addresses literacy issues via the use of audio-assisted characters to
deliver PHS guideline motivational interviewing content targeted to PLWH. To pilot
test the developed program, it was delivered to 16 smokers receiving treatment at
an urban Northeast HIV clinic. Results indicated high levels of acceptability and
satisfaction with CI-METQ. Participants reported that CI-METQ was interesting,
relevant, respectful, and helpful (M = 4.38-4.75 on 5-pt scale with 1= not at all and
5= very much). Moreover, significant increases in likelihood of quitting within the
next 30 days were reported on 100-pt visual analogue scales administered before
and after the intervention (M = 56.75 to 64.58, t(11) = 2.697, p = .021), and 11 of 16
participants (68.8 %) accepted a tobacco quitline referral following the intervention.
Participants also reported increases in confidence in quitting (M = 57.9 to 78.08,
t(11) = 1.96, p = .076) although this did not reach statistical significance. Postintervention interviews revealed that the program prompted many participants to
think about the impact of smoking on their health (75%), as well as the possibility
of quitting (100%). We are currently conducting a randomized controlled trial of
CI-METQ versus a time-matched computer tablet nutrition control intervention.

CORRESPONDING AUTHOR: Karsta Luettich, PhD, Senior Staff Scientist, PMP
SA PMI R&D, Biological Systems Research, Quai Jeanrenaud 5, Neuchâtel, 2000,
Switzerland, Phone: +41582429316, Email: karsta.luettich@pmi.com
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USE ALL SYNERGETIC EFFECTS OF THE COMBINATION OF
HERBAL THERAPY INCLUDING OAT EXTRACT AND CAPITAL
LEMON POWDER WITH MUSIC THERAPY ON SMOKING
CESSATION
Nasir Dehghan, MD*, Bahman P. Omran, MD, Isavi Nader, MD, Samin Dehghan,
MD, Fatemeh Khorasani, Master of Psychology, Elinaz Shirazi, MPH, Research
and Development Department of Smoking Cessation Clinic, Tehran, Iran
Background: The consumption of oatmeal results in boosting dopamine
reservation. It has been also revealed the influence of lemon power(or juice)on
alkalinizing the body’s environment. The potential impact of music therapy as
a smoking cessation aid is another under-studied topic. The current trial was
conducted to examine synergetic therapeutic effect of the combination of oat
extract and lemon powder with music therapy on smoking cessation.
Methods: 240 heavy smoker men participated in a 8-week intervention
randomized, double-blind clinical trial with daily treatment of combined therapy
with i) alcoholic extract of oat and lemon powder(10mg day-1),or ii) music therapy
by symphony No.12 of Johann Sebastian Bach, 30minutes in the morning and

FUNDING: This research was funded by NIDA grant R34 DA034558 (P.I.: Richard
A. Brown, PhD).
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JUSTIFICATION: If found to be efficacious, this CI-METQ tablet computer
intervention will be readily translational to promote smoking cessation in clinical
settings where people living with HIV are receiving treatment.

EFFICACY AND ADVERSE EVENTS OF VARENICLINE IN
VETERANS AT LOMA LINDA VETERANS AFFAIRS MEDICAL
CENTER

CORRESPONDING AUTHOR: Richard A. Brown, PhD, Research Professor,
University of Texas at Austin, School of Nursing, 1710 Red River Street, Austin, TX
78701, United States, Phone: 512-471-8584, Email: brown2@utexas.edu

Peter Bigogo, PharmD1, Nikitha Patel, PharmD2, Hyma P. Gogineni, MSc,
PharmD, TTS, BCACP*3, Ralph W. Clark, MD, MPH4, Linda H. Ferry, MD, MPH4,
1
Walgreens Pharmacy, 2VA Fresno, 3Western University of Health Sciences,
College of Pharmacy, 4VA Loma Linda,
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Background: Varenicline was approved in 2006, and by 2008 the FDA issued
a Public Health Advisory safety warning related to changes in behavior, agitation,
depressed mood, suicidal ideation, and actual suicidal behavior. Based on this
black-box warning, all Veterans Health Administration facilities restricted its use in
2008. The purpose is to evaluate varenicline’s efficacy and adverse events (AE)
in a real-world setting for high-risk tobacco users at Loma Linda Veterans Hospital
where the 2008 restriction was not applied.

PSYCHOLOGICAL DISTRESS INTOLERANCE AMONG
ADOLESCENT DAILY CIGARETTE SMOKERS ATTEMPTING TO
QUIT: CORRELATES AND ASSOCIATION WITH SMOKING LAPSE
Laura MacPherson, PhD*1, David R. Strong, PhD2, Whitney Schreiber, MA1,
Richard A. Brown, PhD3, Andrew Ninnemann, BA1, 1University of Maryland,
College Park, 2University of California, San Diego, 3U.T. Austin

Methods: We completed a retrospective review of all 343 veterans prescribed
& dispensed varenicline in VA pharmacy database and tobacco clinic records from
2007 to 2013; this was 343/2200 (15.6%) of all smokers enrolled. The primary
endpoints are clinically documented AEs and carbon-monoxide confirmed,
abstinence rates in the VAMC computerized patient record system (CPRS)
compared to the published clinical trials for FDA approval of varenicline.

Introduction: Negative reinforcement models may be particularly relevant for
smoking relapse among adolescent daily cigarette smokers as this group is likely
to possess risk factors including affect regulation difficulties that may complicate
efforts to quit. The aim of the current study was to examine prospectively the link
between a behavioral measure of distress tolerance (DT) (i.e., the ability to persist
in goal-directed activity in the face of affective distress) with relapse in adolescent
daily smokers engaging in a quit attempt. Additionally, few data exist on potential
cognitive and affective correlates of low DT in youth.

Results: A total of 196 of 343 (57.1%) veterans had at least 1 AE while on
varenicline as documented in CPRS. Common AE included: abnormal dreams
22.4%, nausea 20%, insomnia 16.2%, headache 7.9% and vomiting 5.6%.
Psychiatric-related AEs were <10%: depression 9.1%, anxiety 3.5%, and suicidal
ideation 1.5%. A total of 151/343 veterans (44.0%) abstained for at least 4 weeks
(carbon monoxide confirmed) while on varenicline, while 44 out of 343 (12.8%)
abstained for up to 2 years. Based on the last visit, 79 out of 343 patients (23.2%)
confirmed abstinence, which represents varying tracking intervals from only 1
month to 6 years due to follow-up limitations. Comparing our results to FDA clinical
trials; abnormal dreams are higher (22.4 vs 13%), insomnia (16.2 vs 18%) and
vomiting (5.6 vs 5%) are similar, while nausea (20 vs 30%) and headaches (5.6 vs
15%) are lower. The 4-week abstinence is similar (44.0% vs 40-51%) to FDA trials.

Method: Participants included 45 adolescent daily smokers motivated to
make a quit attempt (48.9% female, 59.6% White, Age M(SD)= 17.1 (1.1), CPSD
M(SD) = 7.0 (5.6)) who completed a baseline session including the Mirror Tracing
Persistence Task (MTPT-C), a behavioral task assessing DT as length of time
persisted on the task, dichotomized at the median as quit (low DT) vs. did not quit
(high DT). Smoking history, smoking outcome expectancies, mood, and appetitive
and avoidant personality traits were also assessed. Participants scheduled a
subsequent quit date and were assessed weekly on smoking outcomes over 28
days.

Conclusion: Varenicline in a real-world VA setting of high-risk smokers had
similar AE profiles and remarkable initial efficacy compared to carefully-controlled
clinical trials. Post-Traumatic Stress Disorder may be a factor needing study for
higher abnormal dreams.

Results: Paired sample t-tests indicated significant increases in irritability,
frustration, and urge to smoke in response to the MTPT-C (p’s <.05) although
these changes were not related to quitting the task indicating persistence on the
task was not due to acute increases in these states but ability to withstand the
experiences. Lower DT was also significantly associated with higher negative
reinforcement smoking expectancies (r=.29), lower perceived ability to regulate
mood (r=-.41), and lower trait persistence (r= -.27). After covarying for CPSD and
errors on the task, lower DT predicted lapsing on quit day (phi coeff =.31, p<.05).
However, quitting the MTPT-C did not significantly predict time to relapse during
the 28 day period.

FUNDING: None
JUSTIFICATION: Varenicline shows similar efficacy and adverse event profile in
high risk veteran population
CORRESPONDING AUTHOR: Hyma Gogineni, MSc, PharmD, TTS, BCACP,
Assistant Professor, Western University of Health Sciences, College of Pharma,
309 E. Second Street, Pomona, CA 91766, United States, Phone: 951-318-2676,
Email: hgogineni@westernu.edu

Conclusion: Findings have implications for understanding affective and stressrelated vulnerability factors underlying the phenomena of adolescent smoking
lapse and relapse.
FUNDING: K23DA023143 (MacPherson)
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JUSTIFICATION: Findings have implications for understanding affective and
stress-related vulnerability factors underlying the phenomena of adolescent
smoking lapse and relapse and may provide critical information on specific risk
factors that can identify subgroups of youth for whom specialized treatments are
warranted.

ADVERSE EVENTS IN VETERANS WITH PSYCHIATRIC
COMORBIDITY, LOMA LINDA VETERANS AFFAIRS MEDICAL
CENTER (LLVAMC)
Ralph W. Clark, MD, MPH1, Hyma P. Gogineni, MSc, PharmD, TTS, BCACP*2,
Peter Bigogo, PharmD3, Linda H. Ferry, MD, MPH4, 1VA Loma Linda Veterans
Affairs Medical Center, 2Western University of Health Sciences, College of
Pharmacy, 3Walgreens Pharmacy, 4Loma Linda Veterans Affairs Medical Center

CORRESPONDING AUTHOR: Laura MacPherson, PhD, Associate Professor,
University of Maryland, College Park, Psychology, 2103 Cole Field House, College
Park, MD 20010, United States, Phone: 301-405-7895, Email: lmacpher@umd.
edu

Background: When the FDA issued a Public Health Advisory safety warning
concerning varenicline (related to changes in behavior, agitation, depressed mood,
suicidal ideation, and actual suicidal behavior), all Veterans Health Administration
facilities restricted its use in 2008. An exception was the carefully monitored Loma
Linda Veterans Affairs Medical Center (LLVAMC) tobacco treatment program.
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This study reviews the psychiatric adverse events (AE) of all veterans who used
varenicline comparing the ICD 9 psychiatric stop codes from 2007 to 2013 at
LLVAMC.

pregnancy. A large number of women were exposed to second hand smoke from
relatives at home (64.3%) while 43.8% worked or socialized with smokers. There
was no history of major obstetric or pediatric complication in most of them (98%).

Methods: We reviewed computerized records for all 343 veterans who received
varenicline after psychiatric clearance to enroll in tobacco treatment from 2007 –
2013. The primary endpoints were “clinically documented psychiatric AEs while
on varenicline” for smokers with psychiatric conditions (by ICD 9) compared to all
other smokers without these conditions in the VAMC computerized patient record
system (CPRS) while controlling for psychiatric medications.

Conclusions: Most of the women included in this study did not have signs
of major nicotine dependence nor of previous complications during pregnancy.
However, a large group were exposed to second hand smoke as well as other
factors which could influence smoking relapse. As the smoking prevalence is
increasing among the female population, prevention programs should be directed
to special groups like pregnant women.
FUNDING: Funding was obtained from PROMEP Program of the Mexican
Education department (SEP).

Results: A majority (75%) of all veterans who received varenicline had ICD 9
psychiatric diagnoses 256/343 (many with multiple diagnoses): 149 depression
(43%), 132 anxiety disorder (38%), 112 bipolar disorder (33%), 109 PTSD and
adjustment disorder (32%), 60 drug use disorder (17%), and 21 schizophrenia
(6%). Depression was significantly elevated after quit attempts using varenicline
with bipolar disorder (p<.001; RR 4.3), anxiety (.002; 2.9), schizophrenia (.031;
2.9), and drug use (.006; 2.6) diagnoses. Smokers with anxiety disorder had
significantly more anxiety (.01; RR 4.8) and nausea (.001; RR 2.15). Suicidal
ideation was noted in 5 smokers (1.5%) who had multiple categories of mental
illness (3 to 5 of the following: PTSD, bipolar, anxiety, drug use, alcohol
dependence, schizophrenia).

JUSTIFICATION: These results support the rationale for developing and applying
prevention programs directed at special populations such as pregnant women.
CORRESPONDING AUTHOR: Octavio Campollo, MD, PHD, Professor, University
of Guadalajara, Clínicas Medicas, Calle Hospital 278, Guadalajara, Jalisco 44280,
Mexico, Phone: 5536142179, Email: calcohol@hotmail.com
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Conclusion: A dual-diagnosis of tobacco dependence and schizophrenia,
anxiety, bipolar, or drug use disorders increases clinically-detected depression in
veterans who stop smoking using varenicline, but SI was found only in seriously,
mentally-ill smokers. Mental health screening is needed before and after quit dates
in tobacco treatment programs for veterans.

ELECTRONIC CIGARETTES FOR SMOKING CESSATION AMONG
OPIOID DEPENDENT INDIVIDUALS IN OUTPATIENT TREATMENT
Nicholas Felicione*1, Paul Enlow1, Daniel Elswick3, C. Rolly Sullivan3, Dustin Long2,
Douglas Harvey3, David Ede1, Melissa D. Blank1, 1Department of Psychology,
West Virginia University, 2Department of Biostatistics, West Virginia University,
3
Department of Behavioral Medicine and Psychiatry, West Virginia University

FUNDING: None
JUSTIFICATION: Varenicline usage should be closely monitored in Serious
psychiatric disorders

Aim: We examined the pattern of smoking in a group of pregnant women
in a major pre-natal care clinic of a major governmental general hospital in
Guadalajara, Mexico.

Cigarette smoking rates are 2-4 times higher among individuals with substance
use disorders (SUDs) than in the general population. Smokers with SUDs report
interest in quitting cigarettes, though their long-term cessation rates are modest
even with the use of counseling and/or pharmacotherapy. These low success rates
with traditional treatment approaches may prompt smokers with SUDs to try novel
products like electronic cigarettes (ECIGs). In this study, daily smokers receiving
buprenorphine/naloxone treatment for opioid dependence were randomized
to use placebo (n=9; excluding n=3 noncompliant with ECIG use) or 18mg/mL
(n=13) nicotine ECIG (eGO-T). Participants used their ECIG ad lib for two weeks
while completing daily assessments via text messaging: use of nicotine/tobacco
products twice per day and subjective ratings of ECIG side effects once per day.
Participants also rated their motivation to quit smoking via the Readiness to Quit
Ladder at baseline (Day 1), the end of the 2-week ECIG use period (Day 14),
and a 2-week follow-up (Day 28). Placebo and active ECIG groups did not differ
on baseline characteristics of number of cigarettes/day (22.9±3.3 vs. 20.8±1.7,
respectively) or quit motivation scores (5.9±0.4 vs. 5.4±0.3, respectively). Across
the 2-week intervention period, average number of cigarettes/day decreased
within placebo (-9.7±14.6; p=.06) and active (-7.1±7.0; p<.01) ECIG conditions,
but did not differ significantly between conditions (p>.05). Motivation to quit
smoking increased for placebo ECIG users (n=7), as evidenced by difference
scores from baseline to Day 14 (1.0±1.0) and to Day 28 (1.3±0.8). For active ECIG
users (n=10), motivation to quit also increased from baseline to Day 14 (difference
score = 1.6±0.4), but then decreased by Day 28 (difference score = 0.8±0.2). Still,
motivation scores did not differ significantly between groups (p>.05). Few adverse
side effects were reported with either ECIG dose. Similar to previous work, ECIG
use with or without nicotine decreased smoking behavior acutely. Results also
contribute to the currently mixed literature regarding the influence of ECIGs on
smokers’ motivation to quit smoking.

Methods: We interviewed 235 women who smoked, current or lifetime use, out
of 1481 women screened for tobacco use .Informed consent was obtained. Follow
up was carried out in a small number of patients.

FUNDING: Support provided to Drs. Melissa Blank, PhD, Daniel Elswick, MD, and
C. Rolly Sullivan, MD from the Department of Behavioral Medicine & Psychiatry,
West Virginia University.

CORRESPONDING AUTHOR: Hyma Gogineni, MSc, PharmD, TTS, BCACP,
Assistant Professor, Western University of Health Sciences, College of Pharma,
309 E. Second Street, Pomona, CA 91766, United States, Phone: 951-318-2676,
Email: hgogineni@westernu.edu
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CHARACTERISTICS OF SMOKING PREGNANT WOMEN IN
GUADALAJARA, MEXICO
Octavio Campollo, MD, PhD1*, Francisco Hernandez, MD, DrSc1, Eusebio Angulo,
MD1, Arnoldo Guzman, MD1, Anaid Munguía, BSc1, Mariana García, MD1, James
K. Cunningham, PhD2, 1Center of Studies on Alcohol and Addictions, CUCS,
Universidad de Guadalajara, Hospital Civil de Guadalajara, 2Department of Family
and Community Medicine, The University of Arizona
The prevalence of smoking in women in Mexico is 12.6% according to the most
recent national survey. On the other hand 34% of adult women are exposed to
second hand smoke (SHS). We have previously reported a smoking (current)
prevalence in Mexican pregnant women between 1.5 and 3.3%. However there is
little or no information on how pregnant women in Mexico smoke.

JUSTIFICATION: Results may inform clinically-based cessation interventions for
individuals with substance abuse disorders.

Results: Most of the women were non-working unmarried women with a low
educational background. The mean age was 23.5 (± 6.5) years. Mean duration of
their pregnancy was 6.6 (±1.9) months. Smoking commonly first started between
13 to 17 yrs (68.6% cases), and was often motivated by friends (34.5%) and
curiosity (33%). Current smoking was every day (2.1%), some days (14.5%) and
don’t smoke (82.1%); 14.5 % had smoked more than 100 cigarettes in their lifetime.
Preferred type of cigarettes were: regular (78.7%), light (11.9%); menthol (20.9%);
5.5 % smoked their first cigarette within 5 min after waking up; most of the women
(82.1%) defined as smokers here stopped smoking when they knew they were
pregnant, without treatment (92%), of which 44.4% did it during the first month of

CORRESPONDING AUTHOR: Melissa Blank, PhD, Assistant Professor, West
Virginia University, Psychology, 1124 Life Sciences Building – P.O. Box 6040 ,
Morgantown, WV 26506-6040, United States, Phone: 304-293-8341, Email:
Melissa.Blank@mail.wvu.edu

112

387

Poster Session 1 • Thursday, February 26, 2015 • 11:30 a.m.–1:00 p.m.
POS1-12

counseling during hospitalization; at 2 days post-discharge, and 1, 3, and 6 weeks
post-discharge. Follow-up was completed on 487 (80%) participants by telephone
at 3 months post-discharge.

USE OF VIRTUAL REALITY TECHNOLOGY TO PRESENT
SMOKING CUES

Use of pharmacotherapy post-discharge was comparable in both arms (CDM:
49%, C: 52%, p = 0.50), with comparable use of NRT patch (28%), short-acting NRT
(15%), varenicline (10%), and bupropion (9%). Of those using pharmacotherapy,
42% of CDM and 39% of C recipients continued treatment beyond 4 weeks. Use
of pharmacotherapy during hospitalization (35%), was related to pharmacotherapy
use post-discharge (OR = 2.6, p < 0.01). Pharmacotherapy use post-discharge
was also positively correlated with baseline cigarettes smoked per day and
smoking within 30 minutes of waking.

Michael Kotlyar*, Pharm.D, April L. Nowack, Anne M. Mills, MPH, Elizabeth Amiot,
BS, Paul Thuras, PhD, University of Minnesota
Response to smoking cues has been used as a method by which to evaluate
the effects of potential smoking cessation interventions. A limitation of some
methodologies used include inconsistency in the way the cues are presented
between subjects. The use of virtual reality (VR) technology can potentially address
this limitation by presenting smoking cues to all subjects in an identical manner.
In order to confirm the feasibility of using VR technology to induce a craving and
withdrawal response to smoking cues, fourteen smokers completed a laboratory
session in which each subject was exposed to four “rooms” in a virtual reality
environment. The first and last of the rooms presented neutral cues whereas
the second and third rooms presented smoking cues. One of the smoking cue
rooms presented objects that would remind subjects of smoking (e.g. cigarettes)
whereas the other presented a social environment in which the virtual participants
were smoking cigarettes. Withdrawal symptoms and craving were measured after
“leaving” each room using the Minnesota Nicotine Withdrawal Scale (MNWS)
and the brief version of the Questionnaire of Smoking Urges (QSU). Withdrawal
symptoms as measured by the MNWS were significantly (p=0.012) higher in the
smoking cue rooms than in the neutral rooms. Similar results were found for the
single item craving measure from the MNWS (p=0.014) and for factor 1 (p=0.005)
and factor 2 (p=0.01) scores of the QSU. Additionally, within the cue rooms subjects
reported significantly higher(relative to the neutral rooms) scores on questions
assessing the extent to which they paid attention to the sight of cigarettes in the
room (p<0.001), the extent to which they paid attention to the smell of cigarettes in
the room (p=0.015) and the extent to which they thought about smoking when they
were in the room (p<0.001). This study confirms that the use of VR technology is
an effective method by which to present cues to smokers in a laboratory setting so
as to increase craving and withdrawal symptoms.

Supplemental medication management did not improve use of post-discharge
pharmacotherapy beyond that achieved by inpatient treatment and behavioral
counseling.
FUNDING: Supported by National Cancer Institute grant no. 5R01CA101963
JUSTIFICATION: If patients are receiving cessation medications in the hospital,
additional efforts to support medication utilization, beyond behavioral counseling,
have little impact.
CORRESPONDING AUTHOR: Edward Ellerbeck, MD, Professor, Kansas
University Medical Center, Preventive Medicine and Public Health, 3901 Rainbow
Blvd., MS 1008, Kansas City, KS 66160, United States, Phone: 913-588-2829,
Fax: 913-5882780, Email: eellerbe@kumc.edu
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CUE-ELICITED NEURAL ACTIVITY AND FUNCTIONAL
CONNECTIVITY ASSOCIATED WITH THE DECISION TO SMOKE IN
QUITTING-MOTIVATED SMOKERS

FUNDING: This research was supported by Grant K23DA017307 to the first author
from the National Institute on Drug Abuse and Grant M01-RR00400 from the
General Clinical Research Centers program of the National Center for Research
Resources

Shannon L. Henry*, Julie A. Fiez, Michael A. Sayette, Stephen J. Wilson,
Department of Psychology, The Pennsylvania State University
An extensive literature demonstrates increased activation in several brain areas
among smokers when exposed to cigarette-related stimuli, and this activation is
thought to be related to clinically-meaningful smoking behavior, such as relapse.
As a whole, however, prior research has suffered from a key limitation: few studies
have directly examined the extent to which cue-related brain activation is related
to actual smoking behavior. The goal of the present study was to address this
constraint by assessing the relationship between patterns of brain activation
during cue exposure and subsequent smoking behavior in quitting-motivated
smokers during the initial hours of a quit attempt, a critical period during which
the risk of relapse is highest. Functional magnetic resonance imaging (fMRI) was
used to measure brain activity associated with holding and viewing neutral and
cigarette-related cues in nicotine-deprived daily smokers during the first day of a
quit attempt. Immediately following the fMRI session, participants were given the
opportunity to smoke. Using data collected in two parent studies, we identified a
subset of participants who chose to smoke when given the chance (n = 19) and
a matched subset who declined the opportunity to smoke (n = 19). Based upon
dual systems models, we hypothesized that these subgroups would differ with
respect to patterns of brain activation between areas implicated in cognitive control
and those linked to reward-related and emotional processes. Consistent with this
prediction, results showed that smokers who were able to resist smoking displayed
significant functional connectivity between the dorsolateral prefrontal cortex and
the left anterior insula, whereas there was no such connectivity for those who
chose to smoke. Findings suggest that smokers who are able to remain abstinent
may be engaging in top-down control of interoceptive processes associated with
the urge to smoke. Notably, no differences were observed in mean levels of
activation in brain regions of interest, highlighting the importance of examining
interregional connectivity when characterizing the links between cue-related
neural responses and overt behavior.

JUSTIFICATION: Data from this study confirms that VR technology can be used to
present smoking cues to smokers
CORRESPONDING AUTHOR: Michael Kotlyar, PharmD, Associate Professor,
University of Minnesota, Experimental and Clinical Pharmacology, 7-153 Weaver
Densford Hall, Minneapolis, MN 55455, United States, Phone: 612-625-1160,
Email: kotly001@umn.edu

POS1-13

IMPACT OF TELEPHONE-BASED CARE COORDINATION ON
CESSATION MEDICATION UTILIZATION POST-HOSPITAL
Caleb K. Tague, Kimber P. Richter, PhD, Lisa Sanderson Cox, PhD, John Keighley,
PhD, Tresza Hutcheson, PhD, Sharon Fitzgerald, MPH*, Edward F. Ellerbeck, MD,
Kansas University Medical Center
Using cessation medications post-discharge increases the odds that
hospitalized smokers will stay quit. It can be difficult to transition these smokers
to outpatient medications due to their medical complications and the patchwork
nature of insurance coverage. This study determined if medication coordination
before and after hospital discharge could increase the utilization and adherence to
smoking cessation pharmacotherapy.
Smokers from hospitals across Kansas (n=606) were randomized to receive
either centralized disease management (CDM) or counseling (C). CDM consisted
of telephone-delivered behavioral counseling plus medication coordination,
which included assistance in selecting a preferred medication, finding affordable
pharmacotherapy, and obtaining a prescription from the smoker’s primary care
provider. C consisted of telephone counseling alone. Both groups received

FUNDING: Funding source: NIH Grant R01 DA02463
CORRESPONDING AUTHOR: Shannon Henry, The Pennsylvania State
University, Psychology, Department of Psychology, The Pennsylvania State
University, University Park, PA 16802, United States, Phone: 3107146832, Email:
slh394@psu.edu
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the stress response. Results also provide important evidence that targeting stressrelated relapse and associated mechanisms is a viable treatment development
strategy for nicotine dependence.

ECONOMIC DEMAND FOR CIGARETTES AND CIGARETTE
ALTERNATIVES: LABORATORY AND REAL-WORLD ABUSE
LIABILITY

FUNDING: Supported by NIH P50DA33945, UL1-DE019586, PL1-DA024859,
PL1-DA24860, and RL1DA024857; and the Yale CTSA-UL1RR024139 and NIDA
T32DA007238

Jeff Stein*, George Wilson, Mikhail Koffarnus, Chris Franck, Warren Bickel,
Addiction Recovery Research Center, Virginia Tech Carilion Research Institute

JUSTIFICATION: Results provide important evidence that targeting stress-related
relapse and associated mechanisms is a viable treatment development strategy
for nicotine dependence.

In order to inform public policy, assessments of demand elasticity (i.e., sensitivity
of consumption to increases in price) may be used to compare abuse liability of
cigarettes to cigarette alternatives (e.g., nicotine gum, smokeless tobacco). Under
traditional laboratory-based methods, participants self-administer tobacco or
nicotine products across a range of fixed-ratio “prices” while alone in a laboratory
booth. Whereas these methods provide precise experimental control, they
may compromise external validity by failing to capture important environmental
determinants of tobacco/nicotine use (e.g., social consequences, smoking bans).
Moreover, the use of laboratory-based methods is often impractical, requiring
several lengthy sessions in order to obtain estimates of demand. Across two
studies, we compared laboratory-based assessment of demand for cigarettes,
nicotine gum, and Camel Snus to a novel and more practical “outpatient” method.
In the laboratory study, smokers self-administered these products across a range
of fixed-ratio prices. In the outpatient study, smokers completed a purchase task
across a range of monetary prices to obtain their weekly supply of these products,
with one purchase of each product randomly awarded. In both studies, we
observed greater elasticity of demand for Snus compared to cigarettes, but minimal
differences in elasticity between gum and cigarettes. Together, these laboratory
and outpatient studies indicate lower abuse liability for Snus compared to both
cigarettes and gum. Moreover, general agreement between studies suggests that
outpatient methods may be employed as a more practical, yet equally sensitive,
alternative to laboratory-based methods.

CORRESPONDING AUTHOR: Terril Verplaetse, PhD, Postdoctoral Fellow, Yale
University, Psychiatry, 2 Church St. South, Suite 201, New Haven, CT 06519,
United States, Phone: 7657209403, Email: terril.verplaetse@yale.edu
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CORRESPONDENCE BETWEEN SELF-REPORTED AND
BIOCHEMICAL MEASURES OF SMOKING IN OPIOD-DEPENDENT
PREGNANT WOMEN
Christopher A. Arger, PhD*, Stephen T. Higgins, PhD, Sarah H. Heil, PhD, Vermont
Center on Behavior and Health, University of Vermont.
Smoking exacerbates adverse outcomes among opioid-dependent pregnant
women (e.g., a more severe neonatal abstinence syndrome in exposed neonates).
Vermont birth certificate data for opioid-dependent pregnant women indicates
a significant decrease in their self-reported smoking rate over the course of
pregnancy, from a mean of 17.9 cigarettes per day prior to pregnancy to 13.8,
10.9, and 9.7 in the first, second and third trimesters, respectively. The present
study examined self-reported smoking rate and biochemical measures of smoking
in 18 opioid-dependent pregnant women to test whether self-reported decreases
in smoking were paralleled by decreases in biochemical measures. All women
were participating in clinical trials for smoking cessation, but were still smoking.
Self-reported cigarettes per day prior to pregnancy was collected at the intake
assessment. Self-reported cigarettes per day, breath CO, and urine cotinine were
collected at the intake assessment, at a second assessment 1 month later (early
pregnancy assessment), and again at the end of pregnancy (≥ 28 weeks EGA;
late pregnancy assessment). Like birth certificate data, self-reported smoking
rate decreased substantially over the course of pregnancy, from a mean of 22.6
cigarettes per day prior to pregnancy to 15.5, 7.5, and 9.0 cigarettes per day at
intake, early pregnancy, and late pregnancy assessments, respectively. However,
parallel changes were not evident in biochemical measures of smoking. Mean CO
was 13.3, 10.0, and 12.3 ppm and mean urine cotinine was 1422.8, 1387.8, and
1294.1 ng/ml at the intake, early pregnancy, and late pregnancy assessments,
respectively. Potential explanations for discrepancies between self-report and
biochemical measures include misrepresentation of smoking or reductions in
cigarettes per day offset by changes in smoking topography. Further research
is needed to understand changes (or lack thereof) in smoking among opioiddependent pregnant women.

FUNDING: This research was funded by a grant from the National Cancer Institute
(1U19CA157345).
JUSTIFICATION: Comparisons of demand for cigarettes and alternative tobacco/
nicotine products may inform public policy designed to reduce cigarette use.
CORRESPONDING AUTHOR: Jeff Stein, Research Associate, Virginia Tech,
Addiction Recovery Research Institute, 2 Riverside Circle, Roanoke, VA 24016,
United States, Phone: 5405262105, Email: jstein1@vtc.vt.edu
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DOES GUANFACINE DISRUPT THE ASSOCIATION BETWEEN
STRESS-RELATED TOBACCO SMOKING AND VAGAL
REACTIVITY?
Terril L. Verplaetse, PhD*, Sherry A. McKee, PhD, Department of Psychiatry, Yale
University School of Medicine
Stress is a primary mechanism involved in the maintenance of, and relapse to,
smoking. Cigarette smokers often report that stress is a causal factor precipitating
relapse. Stress increases HPA axis reactivity and alters autonomic function, and
heart rate variability, a measure of vagal activity, may be a potential mechanism
underlying the relationship between stress and smoking. The noradrenergic system
is widely involved in stress-reactivity, and more recently, has been thought to play
a key role in mediating drug-motivated behaviors. Preclinical findings support the
hypothesis that noradrenergic pathways are involved in stress-induced relapse
and that their manipulation may be of therapeutic benefit. This study evaluated the
effect of a noradrenergic agent on stress-precipitated smoking and vagal reactivity.
Guanfacine is an alpha-2a adrenergic receptor agonist known to attenuate stressinduced reinstatement to drugs of abuse. Thus, the primary aim of this doubleblind placebo-controlled study was to examine whether guanfacine (0mg vs. 3mg/
day; n=33) attenuated the effect of stress on precipitating smoking lapse behavior
in the laboratory, and whether guanfacine disrupted the association between highfrequency heart rate variability (HF-HRV) and smoking following stress. We found
that guanfacine significantly improved the ability to resist smoking following stress
and decreased ad-libitum smoking. Guanfacine also attenuated stress-induced
increases in systolic blood pressure, and increased HF-HRV overall and following
stress versus neutral imagery. Similarly, while cigarettes and stress additively
decreased HF-HRV in the placebo group, guanfacine attenuated the decreases in
HF-HRV following stress and cigarette smoking. Results support current theories
which suggest that both tonic and phasic changes in HRV are important markers of

FUNDING: This study was support by NICHD R01 HD075669, NIDA R01
DA014028, R01 DA031928, and FDA/NIDA P50 DA036114.
JUSTIFICATION: Characterizing changes (or lack thereof) in smoking among
opioid-dependent pregnant women has implications for understanding the
relationship between smoking rate and adverse outcomes and for the design of
treatment interventions for this population.
CORRESPONDING AUTHOR: Christopher Arger, PhD, Research Fellow,
University of Vermont, Psychiatry, 1 South Prospect Street, MS 482, Burlington,
VT 05401, United States, Phone: 206- 353-6457, Fax: 802-656-9628, Email:
carger@uvm.edu
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In multivariate analyses, female gender (p=.010), Spanish language preference
(p=.004), and lower quality of life (p=.002) predicted lower levels of PA at baseline.
There were no differences in PA levels among those who achieved CO-confirmed
7-day ITT abstinence at 6-months. However, in multivariate analyses controlling
for covariates of baseline PA, change in PA score was associated with 6-month
abstinence, such that those who increased their frequency of PA during the
cessation trial were more likely to achieve abstinence (OR=1.02, 95% CI =
1.00-1.03; p=0.02) Results highlight subgroups of Latinos LWH that are at greatest
risk for lower PA and demonstrate that participants who increased their PA during
the smoking cessation trial were more likely to achieve smoking abstinence.
Integrated approaches to health behavior change, such as targeting PA promotion
to improve smoking abstinence, could serve to improve cessation success and
reduce overall risk of CVD among Latinos living with HIV/AIDS.

EXPLORING THE RELATIONSHIP BETWEEN TRAUMA AND
SMOKING AT THE NICOTINE DEPENDENCE CLINIC: PROGRAM
OVERVIEW, TREATMENT OUTCOMES AND IMPLICATIONS FOR
FUTURE INTERVENTIONS
Kristine Tomcheski, MSW, RSW*1, Sarwar Hussain, MSc1, Sabrina Voci, PhD1,2,
Rosa Dragonetti, MSc1, Peter Selby, MBBS, CCFP1,2, 1Centre for Addiction and
Mental Health (CAMH), 2University of Toronto
While smoking rates have declined in Canada, they have not fallen equally
among all Canadians. Individuals with psychiatric diagnoses are one of these
sub-populations; research has found these individuals have a comparable number
of quit attempts to those without a psychiatric diagnosis, but lower success rates.
PTSD and trauma exposure have also been associated with higher rates of
smoking and nicotine dependence, coupled with lower cessation rates.

FUNDING: This work was supported by NIDA (R01DA018079) and NCI
(K07CA091831; P30CA051008) awards.
JUSTIFICATION: Results suggest that integrated approaches to health behavior
change, such as targeting PA promotion to improve smoking abstinence, could
serve to improve cessation success and reduce overall risk of CVD among
minorities and vulnerable populations such as Latinos living with HIV/AIDS.

While there is an increase in research over the last decade examining the
treatment of individuals with co-occurring mental health diagnoses and substance
dependence, in-depth examination of the relationship between smoking cessation
and treatment efficacy among individuals with PTSD and trauma histories is
limited.

CORRESPONDING AUTHOR: Cassandra Stanton, Westat & Georgetown
University 1600 Research Boulevard, Rockville, MD 20850, United States, Phone:
401-559-5534, Email: CAS337@GEORGETOWN.EDU

This presentation hopes to contribute to a better understanding of these
relatlionships by drawing on clinical data from a chart review conducted at the
Nicotine Dependence Clinic(NDC)at the Centre for Addiction and Mental Health
located in Toronto, Canada. The NDC is an outpatient clinic that provides
psychotherapeutic and pharmacotherapy supports to people who want to quit
smoking.
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GROUP WATERPIPE TOBACCO SMOKING INCREASES USER
TOXICANT EXPOSURE

This presentation will: (1)Provide an overview of NDC program structure;(2)
Provide an analysis of the incidence of psychiatric diagnoses, as well as a
reported trauma history,among clients;(2)Compare smoking rates across client
populations;(3) Summarize treatment outcomes;(4)Discuss implications for future
interventions.

Carolina Ramôa1*, Alan Shihadeh1,2, Thomas Eissenberg1, 1Center for the Study of
Tobacco Products, Department of Psychology, Virginia Commonwealth University,
2
Department of Mechanical Engineering, American University of Beirut, Lebanon
Background: Smoking tobacco in a waterpipe (hookah, shisha) has become a
global public health concern. It involves heating flavored tobacco with charcoal and
passing the subsequent smoke through water prior to inhalation. Research reveals
that waterpipe tobacco smoke contains a variety of toxicants to which users are
exposed, though the focus has been on individuals while group use is common.
This study examined toxicant yield and exposure associated with individual and
group waterpipe tobacco smoking.

FUNDING: No funding.
JUSTIFICATION: As we work toward improving cessation outcomes for clients
who present with multiple issues, exploring the efficacy of community-based trauma-informed interventions that integrate mental health and addiction treatment,
is integral in informing future directions in research, policy and clinical practice.
CORRESPONDING AUTHOR: Kristine Tomcheski, MSW, RSW, Social Worker,
CAMH, Addictions, 100 Stokes St, Toronto, ON m6j1h4, Canada, Phone:
1416535850139403, Email: Kristine.Tomcheski@camh.ca

Methods: Twenty-four pairs of waterpipe smokers participated, smoking as a
dyad and as singletons. A 12-hour smoking abstinence preceded the 45-min ad
lib waterpipe tobacco smoking session (10g/tobacco). Before and after smoking,
blood was drawn, expired CO levels were measured, and subjective effects were
assessed; puff topography was measured throughout. One randomly selected
participant was selected as the singleton for comparison to that same participant
when smoking as a dyad member. Puff topography data were played back
(Shihadeh & Eissenberg, 2011) to generate smoke for toxicant analysis.
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THE ROLE OF PHYSICAL ACTIVITY IN SMOKING CESSATION
AMONG LATINO SMOKERS LIVING WITH HIV

Results: Mean plasma nicotine concentration was significantly higher for dyad
(14.92 ±2.96 ng/ml) versus singleton (10.00±1.52 ng/ml) smoking but mean
expired air CO was significantly lower (dyad = 17.17±2.53 ppm; singleton =
22.46±3.00 ppm). Dyad smoking was associated with more puffs (119.38±8.37;
86.33±9.60) taken from the waterpipe and a shorter interpuff interval (IPI;
21.21±1.71; 35.58±4.06). Smoke toxicant content will also be compared for dyads
and singletons.

Cassandra A. Stanton, PhD1,2, Lauren Katz, MPH2, ,Amanda Graham, PhD3,4,
Raymond Niaura, PhD3, Jonathan Shuter, MD4, Elizabeth E. Lloyd-Richardson,
PhD5, 1Westat, 2Georgetown University Medical Center, 3Schroeder Institute for
Tobacco Research and Policy Studies, American Legacy Foundation, 4Montefiore
Medical Center, Albert Einstein College of Medicine, 5Department of Psychology,
University of Massachusetts-Dartmouth
People living with HIV/AIDS (LWH) are at increased risk for cardiovascular
disease (CVD). An estimated two-thirds of people LWH currently smoke and
engage in limited physical activity (PA). The Integrated Theory of Health Behavior
Change suggests that self-management skills learned in changing one health
behavior (i.e., quitting smoking) may be useful in improving another (i.e., PA).
We therefore studied associations between PA and smoking cessation in a
sample of Latino smokers LWH. As part of a smoking cessation trial that tested
an individually tailored intervention for PLWH, 302 participants recruited from 9
Northeastern immunology clinics (mean age=45±8 years; 64% male; 51% foreign
born; 56% Puerto Rican) completed self-report surveys at baseline and 6 months.
At baseline, 38% of the sample reported zero moderate/intense leisure time PA,
as measured by the Godin Leisure-Time Exercise Questionnaire. Less frequent PA
at baseline was associated with being female (p=.004), less educated (p=.005),
expressing a preference for Spanish over English (p=.017), fewer previous quit
attempts (p=.010), poorer quality of life (p=.000), and higher depression (p=.020).

Discussion: These results are the first to compare the toxicant exposure in dyad
versus individual waterpipe tobacco smoking. They suggest that dyad smoking
increases exposure to nicotine and potentially other tobacco toxicants, likely
because shorter IPIs and more puffs taken from the waterpipe increase tobacco
temperature (see Shihadeh, 2003).
FUNDING: Research reported in this publication was supported by the National
Cancer Institute (R01CA120142) as well as the National Institute on Drug
Abuse of the National Institutes of Health under Award Number P50DA036105
and the Center for Tobacco Products of the U.S. Food and Drug Administration.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health or the Food and
Drug Administration.
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JUSTIFICATION: This study is relevant to interventions aimed at informing
waterpipe tobacco smokers regarding the risks of this method of tobacco use.

A NEW NICOTINE INHALER DEVICE: TRIGGERING RANGE AND
FINE PARTICLE DOSE

CORRESPONDING AUTHOR: Carolina Ramôa, PhD, Post Doctoral Fellow, MCV/
VCU, 518 Coralberry Drive, Richmond, VA 23236, United States, Phone: 804366-8777, Email: carolinaramoa@gmail.com

Alan Silcock1*, Rene Gonzalez2, Ritika Gupta2, David Hackett2, Alex Hearn2,
1
Nicoventures Limited, London, UK, 2Kind Consumer Limited, London, UK
Objective: To assess key performance characteristics of a new nicotine inhaler:
flow rate required to trigger dose delivery and fine particle dose of nicotine emitted.
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WEIGHT CONCERNS OF MENTHOL SMOKERS VS.
NON-MENTHOL SMOKERS IN PREMENOPAUSAL WOMEN

Background: The new nicotine inhaler (Voke[R]; 0.056% w/w nicotine) has been
developed to deliver 0.43 mg nicotine per charge (6–8 puffs) of the stick device.
Reliable triggering of the nicotine inhaler at low inspiratory flow rates is required for
users with compromised lung function. Pulmonary absorption of nicotine depends
on the production and emission of respirable particles by the inhaler.

Brittany Niesen, BA*, Katherine Harrison, MPH, Nicole Tosun, MS, Scott Lunos,
MS, Alicia Allen, PhD, MPH, Sharon Allen, MD, PhD, University of Minnesota, Twin
Cities

Design/Methods: Triggering of dose delivery from 50 inhalers was evaluated
over a range of low flow rates applied for 0.5–1.5 seconds. The mass median
aerodynamic diameter (MMAD) and fine particle dose (FPD; less than 5 microns in
diameter) delivered per charge were assessed using the Next Generation Impactor.
The nicotine particle size distribution was quantified using gas chromatography.
The fine particle fraction (FPF) per charge was calculated as a percentage of the
emitted nicotine dose.

Marketing cigarettes as a form of weight control is a common practice by the
tobacco industry. In fact, a study from 2007 found that dieters were more likely to
initiate smoking and continue to smoke than their non-dieter counterparts. Further,
several studies have also shown that menthol smokers are less likely to quit and
are more likely to relapse. This supports the idea that women may use menthol
cigarettes to control their weight, which ultimately minimizes quit efforts. The
objective of this study is to determine if there is an association between menthol
and non-menthol smokers with weight concerns in a sample of premenopausal
women.

Results: Dose delivery was triggered at a low threshold of 1.5 L/min over
1.5 seconds. 98% of devices tested at 2 L/min triggered within the 1.5-second
timeframe. All devices triggered at 3 L/min. At 1.25 L/min, only 10% of devices
triggered. The MMAD ranged from 1.8 to 2.2 microns. The FPD ranged from 0.32
to 0.39 mg and a consistent aerosol particle size distribution was observed. The
FPF range of the emitted dose was 70.8–85.6%.

This is a secondary analysis from two studies, which included women age
18 to 40 who smoke ≥5 CPD, are in stable physical and mental health and
have regular menstrual cycles. Both have similar protocols where participants
completed a questionnaire about weight concern and the type of cigarette they
smoke. P-values, means, and standard errors are from multiple linear regression
models. Adjustments were made for race, age, BMI, FTND, number of previous
quit attempts and age at smoking initiation using stepwise selection.

Conclusions: Dose delivery from the inhaler was triggered over a range of low
inspiratory flow rates. Consistent ranges of particle size distribution and FPD were
produced by the inhaler. High percentages of the emitted nicotine dose were in the
respirable range (less than 5 microns).

Participants (n=260) were 28.1(±6.6 SD) years of age. Menthol smokers
consumed an average of 12.9(±5.7) cpd while non-menthol smokers averaged
11.8(±5.4) cpd. Significant differences were found in race, age, education, and
BMI. Most notably, BMI for menthol smokers was 31.0(±7.7), while non-menthol
smokers was 27.5(±7.7; p=0.0003). On a five-point Likert-type scale, menthol
smokers had greater concerns about weight gain (3.7±0.1) than non-menthol
smokers (3.1±0.1; p=0.003). During relapse, the influence of weight gain was
also higher for menthol smokers (2.8±0.1) than non-menthol smokers (2.1±0.2;
p=0.002).

FUNDING: Nicoventures Limited
CORRESPONDING AUTHOR: Alan Silcock, Nicoventures Limited, 22 Tudor
Street, London, EC4Y 0AY, United Kingdom, Phone: +44 207 9360657, Email:
alan.silcock@nicoventures.co.uk
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These data suggest that menthol smokers may have greater smoking-related
weight concerns than non-menthol smokers and is evidence to support why
menthol smokers are less likely to quit and have higher incidence of relapse.
Strengths of this study include its large sample size and cross-over design. Further
research is needed to expand the generalization of this research to include men.
FUNDING: NIDA R01DA008075

A NEW NICOTINE INHALER DEVICE: DELIVERED DOSE,
COMPOSITION AND STABILITY OF FORMULATION
Alan Silcock1*, Rene Gonzalez2, Ritika Gupta2, David Hackett2, Alex Hearn2,
1
Nicoventures Limited, London, UK, 2Kind Consumer Limited, London, UK
Objective: To assess key performance characteristics of a new nicotine inhaler:
consistency of the delivered dose of nicotine and impurity profile during stability
studies.

CORRESPONDING AUTHOR: Brittany Niesen, Bachelors, Research Assistant,
University of Minnesota - Twin Cities, Family Medicine and Community Health Tobacco Research Programs, 717 Delaware Street SE, Minneapolis, MN 55414,
United States, Phone: 612-624-5350, Email: nies0048@umn.edu

Background: The new nicotine inhaler (Voke[R]) has been developed to deliver
up to 0.43 mg of nicotine per charge of the stick device (20 charges/pack). Unlike
electronic cigarettes, this inhaler requires no heat to vaporize the nicotine, thus
avoiding the generation of harmful carbonyls. The formulation and device have
been produced as per good manufacturing practices.
Design/Methods: Dose delivery from a single charge of the inhaler was
evaluated over a range of in-use conditions including: single-day use intra-device
(10 charges minimum from charges 2–20; 7 devices from 3 batches); single-day
use inter-device (charge 4 only; 30 devices from 3 batches); 7-day use with the
device upright and inverted (charges 2, 3 and 4; 24 devices from 2 batches); 10-day
temperature cycling (5–40°C; 24 hours at each temperature) with the device upright
and inverted (10 charges; 12 devices from 2 batches). The mean nicotine dose
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(MND) delivered (charges 2–20) was determined using gas chromatography. The
presence of specified and unspecified impurities was evaluated at 25°C and 60%
relative humidity over 18 months using high-performance liquid chromatography.

QUIT & FIT: A PILOT TRIAL FOR SMOKING CESSATION AND
EXERCISE PROMOTION AMONG URBAN AFRICAN-AMERICAN
WOMEN

Results: MND delivered in single-day use was 0.433, 0.425, 0.429, 0.440,
0.432, 0.415 and 0.436 mg per device tested. MND delivered (charge 4) was
0.442 mg (relative standard deviation 9.7%). MND delivered over 7-day use was
0.403 and 0.415 mg (device upright and inverted, respectively). After temperature
cycling, the MND delivered was 0.424 mg both when upright and inverted. At 18
months, nicotine N-oxide and carboxylic acid impurity (both 0.2%) and myosmine
(0.1%) were detected. All individual and total levels of impurities met the product
specification at 18 months.

Cassandra A. Stanton, PhD1,2, Ashley Huderson, PhD2, Bryan Kim, PhD2, Jennifer
Sween Hicks, MS2, Kepher Makambi, PhD2, Lucile L. Adams-Campbell, PhD2,
Teletia R. Taylor, PhD3, Carla D. Williams, PhD3, 1Westat, 2Georgetown University
Medical Center, 3Howard University Cancer Center
Women are 4 times more likely than men to report fear of weight gain as a reason
for smoking cessation relapse and they gain significantly more weight than male
smokers post-quit. African American (AA) women report less tolerance for postcessation weight gain and despite lower overall smoking rates have comparable
lung cancer rates to higher smoking groups. Exercise combined with smoking
cessation can yield better cessation outcomes, yet trials to-date have not included
sufficient numbers of urban minority women. This study sought to examine how
a targeted program to promote healthy energy balance through exercise could
improve smoking cessation among urban AA women. In a pilot RCT, the feasibility
and acceptability of Quit & Fit, a 12-week smoking and exercise intervention
targeted to AA women, was examined. Participants were randomly assigned to
either a control group (SC; cessation intervention) or the Quit & Fit group (QF;
cessation plus 12-week exercise intervention). All participants received 12 weeks
of cessation counseling via telephone along with 9-weeks of NRT – lozenges).
The QF group also received objective weight measurement and 12-weeks of
structured supervised aerobic activities in a university affiliated community-based
research center. Outcome was CO biochemically confirmed 7-day intent-to-treat
abstinence post-intervention (3-months from baseline). Of the 98 screened, 28%
lacked interest in quitting, 32% were excluded due to contraindications with NRT
or exercise, and 39% (N=38, mean age 51y/o) were enrolled. Adherence to 50%
of the phone sessions was higher in the SC group (SC 44% N=8; QF 20% N=4).
At 3-month follow-up, 35% (N=7) of the QF group reported verified abstinence
compared to 16% (N=3) of controls. In the QF program, those who attended 3-6
weeks of the exercise sessions had an average 10 lb. weight reduction. Program
satisfaction was higher in the QF group (70%, N=14) compared to SC (44%, N=8).
While improving adherence to phone calls needs further study, the Quit & Fit
program was found to be feasible to deliver, acceptable to participants interested
in quitting, and more than doubled the abstinence rates in this pilot.

Conclusions: The MND values obtained were consistent across a range of
in-use conditions with no deterioration in performance over the product lifetime.
No significant levels of impurities were detected after 18 months’ storage.
FUNDING: Kind Consumer Limited and Nicoventures Limited
CORRESPONDING AUTHOR: Alan Silcock, Nicoventures Limited, 22 Tudor
Street, London, EC4Y 0AY, United Kingdom, Phone: +44 207 9360657, Email:
alan.silcock@nicoventures.co.uk
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A NOVEL ELECTRONIC CIGARETTE WITH ADVANCED
VAPORIZATION TECHNOLOGY: NICOTINE PHARMACOKINETICS
(PK), SAFETY AND TOLERABILITY
Girish Sharma1, David Lawson2*, Ceri Edwards1, Anthony Clarke3, 1Simbec
Research Ltd, Merthyr Tydfil, UK, 2CN Creative Ltd, Manchester, UK, 3Ricanto Ltd,
Henley-on-Thames, UK
Objective: To determine PK profile, safety and tolerability of nicotine delivered
via a novel electronic cigarette (EC) vs the Nicorette(R) (a registered trademark of
McNeil Products Limited) Inhalator (NI) and a conventional cigarette.
Background: There is increasing interest in EC use to reduce smoking-related
morbidity. A novel EC using advanced vaporization technology has been developed
to current regulatory standards to deliver medicinal-grade nicotine.

FUNDING: This work was supported by the National Institutes of Health/National
Cancer Institute (P30CA051008).
JUSTIFICATION: Results of this pilot trial suggest there may be great promise in
multiple health outcome interventions to address healthy behavior change among
the leading lifestyle contributors to morbidity and mortality among minority and
low-income women in this country.

Design/Methods: In this randomized, open-label, crossover, Phase I study,
24 healthy men (18–65 years) who smoked 10–20 cigarettes/day for at least 5
years received nicotine using a novel EC at two dose strengths (10 [3.0% v/v] and
15 mg [4.5% v/v]), the reference product NI (15 mg) and cigarette (0.9–1.0 mg).
Participants received all 4 products in a randomized sequence on consecutive
days. One product was used 4 times at hourly intervals each day; each usage
comprised 10 inhalations (2-sec inhalations for cigarette and 3-sec inhalations for
other arms) at 30-sec intervals. PK assessments were made after the fourth use of
each product. Safety was evaluated at predetermined time points.

CORRESPONDING AUTHOR: Cassandra Stanton, Westat & Georgetown
Univieristy 1600 Research Boulevard, Rockville, MD 20850, United States,
Phone: 401-559-5534, Email: CAS337@GEORGETOWN.EDU

Results: The maximum plasma concentration (Cmax) of nicotine achieved
using the novel EC 10 or 15 mg was significantly higher than the NI (5.9 and
7.0 vs 2.6 ng/mL) and significantly lower than a cigarette (29.7 ng/mL). Median
time to Cmax (Tmax) for the EC 10 and 15 mg was significantly shorter than the
NI (8.0 and 8.0 vs 9.5 min) and significantly longer than a cigarette (2.5 min).
Nine treatment-emergent adverse events (TEAEs) were reported: novel EC 10
mg (n=2); novel EC 15 mg (n=1); NI (n=2); cigarette (n=4). TEAEs reported for
the novel EC or NI were mild or moderate in severity and considered unrelated,
or unlikely to be related, to the products. No severe or serious AEs were reported.
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GENDER DIFFERENCES AMONG HIV-INFECTED SMOKERS
Brittlyn K. Pearlman, BS1, Cassandra A. Stanton, PhD2, Andrea H. Weinberger,
PhD3, Jonathan Shuter, MD*1, 1Montefiore Medical Center/Albert Einstein College
of Medicine, 2Georgetown University Medical Center, 3Ferkauf Graduate School of
Psychology/Yeshiva University,
Introduction: Persons living with HIV (PLWH) in the US smoke at triple the
rates of the general population. With advances in HIV care, tobacco has emerged
as a leading cause of mortality. In the general population, gender differences in
smoking behaviors are well-described, but little is known about the extent to which
demographic, clinical, or psychosocial correlates of smoking differ between men
and women living with HIV.

Conclusions: Peak nicotine plasma concentrations using the novel EC were
dose-related, significantly higher and reached more rapidly than with the NI. Peak
nicotine plasma concentrations using the novel EC were significantly lower than
after cigarette smoking. The novel EC had a safety profile similar to the NI and
was well tolerated.
FUNDING: CN Creative, a subsidiary of Nicoventures Holdings Ltd

Methods: Positively Smoke Free (PSF) is an intensive, behavioral tobacco
treatment delivered by group therapy or over the web. We analyzed merged data
from two prospective trials of PSF for this study. All subjects were current smokers

CORRESPONDING AUTHOR: David Lawson, CN Creative Ltd, 48 Grafton Street,
Manchester, M13 9XX, United Kingdom, Phone: +44 (0)845 527 6115, Email:
david.lawson@cncbio.com
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with HIV who were interested in quitting. Baseline data were collected from all
subjects by self-report questionnaire. Chi-squared and Student’s t-test were used
to assess differences between genders.

smokers preferred health information conveyed with words (p= 0.14). 76.9% of
current smokers vs. 38.1% of former smokers endorsed feeling uncomfortable with
health information containing a lot of numbers and statistics (p=.03).

Results: The final sample size (which excluded 5 transgender persons) was
267: mean age=47; 54% male, 81% Black, 16% White, 35% Latino. There were no
gender differences in age, race, or ethnicity. Men had lower baseline CD4+ counts
(485 vs 597 cells/ul, P=0.004), were more likely to report a history of MI or stroke
(6.3 vs 0.8%, P=0.02) and less likely to report asthma (30 vs 52%, P<0.001).
There was no difference in past use of alcohol or cocaine, but men were more
likely to report marijuana, heroin, and ecstasy use (P=0.01;0.03;0.002). There
was no difference in mean daily cigarette consumption, past quit attempts, or use
of other tobacco products. Men were more likely to smoke≥1 ppd (26 vs 15%,
P=0.03), and less likely to have tried NRT or varenicline (P=0.03;0.03). There was
no difference in motivation to quit, nicotine dependence, self-efficacy, decisional
balance, or anxiety score. There was a trend toward lower depression score in
men (P=0.08).

Discussion: Current smokers attending a lung screening clinic had higher
perceived risk and worry than former smokers; perceived risk was associated
with worry. Current smokers were more uncomfortable with information containing
numbers and statistics and preferred information conveyed in words. Patients’
communication preferences should be considered when conveying risk information
to current and former smokers undergoing lung screening.
FUNDING: Funding provided by the American Cancer Society
JUSTIFICATION: Risk information is challenging to convey, therefore patients’
communication preferences should be considered when conveying risk information
to current and former smokers undergoing lung screening.
CORRESPONDING AUTHOR: Alaina Carr, Massachusetts General Hospital 55
Fruit Street, Boston, MA 02114, United States, Phone: 617-643-9907, Email:
acarr7@mgh.harvard.edu

Conclusions: In this cohort of PLWH smokers, men reported higher rates of
heavy smoking and other substance use, lower use of pharmacotherapy and
higher rates of cardiovascular disease, while asthma was hyperprevalent among
women. Depression scores were higher in women. Data such as these may be
useful in optimizing tobacco treatments for HIV-infected men and women.
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FUNDING: This work was supported by the National Institutes of Health/National
Institute on Drug Abuse (Grant # R21 DA023362), and the National Institutes of
Health/National Cancer Institute (Grant #’s R21CA163100-01 and P30CA051008).
It was also supported by the Clinical Core of the Center for AIDS Research at the
Albert Einstein College of Medicine and Montefiore Medical Center funded by the
National Institutes of Health (Grant # AI-51519). The content is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institute on Drug Abuse, the National Cancer Institute, or the National
Institutes of Health.

PATIENTS UNDERGOING LUNG SCREENING: SMOKING
PROFILES AND COMMUNICATION
Justin Eusebio, MA*1, Kelly Hyland, BA1, Alaina Carr, BA1, Inga T. Lennes, MD,
MPH1, Jennifer Temel, MD1, William Pirl, MD2, Elyse R. Park, PhD, MPH1,2, 1MGH
Cancer Center, 2 MGH Psychiatry
Introduction: In 2013, the USPSTF released guidelines recommending annual
lung screening for individuals with a heavy smoking history, yet little is known
about patients undergoing lung screening. Among patients with pulmonary
nodules referred for screening, we examined smoking profiles and pre-screening
communication with primary care physicians (PCPs).

JUSTIFICATION: These data may be helpful in optimizing tobacco treatment
strategies for PLWH smokers.
CORRESPONDING AUTHOR: Brittlyn Pearlman, Montefiore Medical Center/
Albert Einstein College of Medicine, 1 Kent Road, Scarsdale, NY 10583, United
States, Phone: 914-874-9120, Email: bkpearlman@gmail.com

Methods: Patients attending a pulmonary nodule and lung screening clinic
between April 2013 and August 2014 completed a survey prior to their clinic
appointment. Data were collected on smoking status and smoking cessation
communication with physicians.
Results: Fifty four patients (74% response rate) participated (mean age=63.3
years, female=63%). 61.8% (n=21) were former smokers; 38.2% (n=13) were
current smokers. 29.4% of current and former smokers had a previous cancer
diagnosis (other than lung), and 32.4% reported that an immediate family member
had had lung cancer. On average, former smokers smoked 20.9 cigarettes per
day for 30 years while current smokers smoked 15 cigarettes per day for 44
years. 73.9% of former and current smokers agreed that quitting smoking could
reduce their risk of lung cancer. Among current smokers with a PCP visit in the
past year (N=12), 91.6% reported being asked about their smoking; 50% reported
that their PCP had recommended using pharmacologic aids (nicotine replacement
therapy, bupropion, varenicline), and 33% reported that their PCP recommended
cessation counseling (classes, quit line). Among current smokers: 50.0% were
precomtemplating quitting, 16.7% were contemplating quitting, and 33.3% were
preparing to quit smoking. Among former smokers: 10% worried about slipping
back or relapsing, and 90% were completely confident that they would never
smoke again.
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PULMONARY NODULE AND LUNG SCREENING PATIENTS:
SMOKING-RELATED RISK PERCEPTIONS, WORRIES, AND RISK
COMMUNICATION
Alaina Carr, BA*1, Brandon Temel1, Inga T. Lennes, MD, MPH 1, Justin Eusebio,
MA1, Kelly Hyland, BA1, Elyse R. Park, PhD, MPH1,2, 1MGH Cancer Center, 2MGH
Psychiatry
Introduction: Lung screening is a critical time to communicate risk, yet risk
information is challenging to convey. Among ACRIN NLST trial participants, current
smokers endorsed higher perceived risk of lung cancer and smoking related
diseases than former smokers; worry was strongly linked with risk. However, lung
screening patients’ risk communication preferences are unknown. Among “real
world” lung screening clinic patients, we examined current and former smokers’
perceived risk, worry, numeracy preferences, and comfort levels.

Discussion: Among patients attending a pulmonary nodule and lung screening
clinic, many had significant smoking histories, but many current smokers were not
ready to quit smoking and had not received smoking cessation assistance from
their PCP. Pulmonary nodule management and lung screening presents a critical
opportunity for providers to initiate smoking cessation communications.

Methods: Patients attending a lung screening clinic from April 2013 to August
2014 completed a survey prior to their appointment (74% response rate). Data
were collected on smoking status, smoking risk perception, worry (range 4-16), and
patient numeracy preferences and comfort levels. The Smoking Risk Perception
Survey assessed participants’ personal and comparative risk for lung cancer and
other smoking related diseases (SRDs; PR 4-20; CR 6-30).

FUNDING: American Cancer Society
JUSTIFICATION: Pulmonary nodule management and lung screening represents
an opportune time for providers to begin proactive and effective smoking cessation
communication.

Results: Thirty four former (61.8%) and current (38.2%) smokers completed
surveys (mean age= 62.3 years, female=67.6%, white= 94.1%). 76.5% had been
referred to the clinic for a suspicious nodule. Current smokers reported higher
personal risk (M=16.4; SD=3.0), comparative risk (M=21.8; SD=5.3), and worry
(M=11.6; SD=1.9) than former smokers (M=13.4, SD=4.3; M=19.2, SD=4.3;
M=9.5; SD=2.7). Worry and personal risk were associated for current (r=0.75;
p<.001) and former smokers (r=0.62; p<.02). 53.8% of current vs. 28.6% of former

CORRESPONDING AUTHOR: Justin Eusebio, Massachusetts General Hospital,
55 Fruit St., Boston, MA 02114, United States, Phone: 617-726-8525, Email:
jeusebio@partners.org
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time it takes to become a regular smoker and to become addicted to cigarettes.
They also rated how willing they would be to smoke cigarettes if offered by a friend,
and whether or not they intended to smoke in the future.

ADOLESCENTS’ UNDERSTANDING OF ADDICTION MAY PREDICT
SMOKNG OUTCOME EXPECTANCIES

Multiple regression analyses were performed to evaluate the three UOA items
as predictors of willingness and intent to smoke cigarettes separately. UOA did
not significantly predict willingness or intent to smoke. However, an examination
of effect sizes indicated that adolescents’ UOA explained a meaningful amount of
variance in willingness, but not in intent. UOA accounted for approximately 22% of
the variance in willingness to smoke. Individually, beliefs about time to addiction
and ease of quitting predicted 14.1% and 4.4% of the variance in willingness to
smoke, respectively. Belief in a shorter time to addiction and more difficulty quitting
was associated with greater willingness to smoke.

Whitney N. Brown, Edmon G. Artinyan, Amandeep Jhawar, Brianna Johnson,
Christine Mathews, Holly E. R. Morrell*, Loma Linda University, Department of
Psychology
Tobacco smoking is a risk behavior typically initiated during adolescence, with
54% of high school students having ever tried smoking. Adolescent smoking
outcome expectancies (OEs) have consistently been shown to be predictors of
smoking initiation and maintenance. The goal of the current study was to test
adolescents’ understanding of the addiction process as a predictor of positive and
negative smoking OEs.

Results suggest that UOA may influence adolescents’ willingness to smoke.
Although this relationship was not statistically significant, effect sizes suggest that
it is likely to be significant with a larger sample size. The unexpected direction of
this relationship may be due to teen’s belief that they are invulnerable to addiction
despite accurate UOA. As a result they may remain willing to try smoking. This
study utilized a unique sample of primarily Latino adolescents, and there is limited
research on what contributes to smoking in this group. To our knowledge, the
present study is the first to address the relationship between UOA and susceptibility
to smoking in this group.

Forty-three 9th grade students (46.5% female; mean age = 14.5; 69.8%
Latino) completed a self-report questionnaire. Participants completed three
items measuring understanding of addiction (UOA) by indicating ease of quitting
smoking, the time it takes to become a regular smoker, and the time it takes to
become addicted to cigarettes. They also rated their expectation of negative and
positive consequences from smoking.
Multiple regression analyses were performed to evaluate the three UOA items
as predictors of positive and negative OEs separately. UOA did not significantly
predict positive or negative OEs. However, an examination of effect sizes indicated
that adolescents’ UOA explained a meaningful amount of variance in positive OEs,
but not in negative OEs. UOA accounted for approximately 22% of the variance
in positive OEs. Individually, beliefs about ease of quitting and time to addiction
predicted 4.9% and 4% of the variance in positive OEs, respectively. Belief in a
shorter time to addiction and more difficulty quitting was associated with more
positive OEs.

FUNDING: No Funding
JUSTIFICATION: This study addresses the relationship between adolescents
understanding of addiction and susceptibility to smoking which has potential
implications for intervention/prevention efforts among this age group.
CORRESPONDING AUTHOR: Whitney Brown, Master of Arts, Doctoral Student,
Loma Linda University, Department of Psychology, 2297 Halcyon Way, Pomona,
CA 91767, United States, Phone: 909- 451-3387, Email: wnbrown@llu.edu

Results suggest that UOA may influence adolescents’ positive smoking OEs.
Although this relationship was not statistically significant, effect sizes suggest that
this relationship is likely to be significant with a larger sample size. The unexpected
direction of this relationship may be due to having peers who report positive
smoking experiences that may counter the impact of UOA on OEs. Research shows
that OEs predict later smoking behavior, and the present findings may provide a
third link in this relationship, which has implications for intervention. Given the
limited research on what contributes to smoking among Latino adolescents, future
research should explore this relationship.
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CRAVING TO QUIT: MOBILE MINDFULNESS TRAINING FOR
SMOKING CESSATION
Kathleen A Garrison1*, Stephanie O’Malley1, Prasanta Pal1,2, Rahil Rojiani1,2,
Susan Druker2, Judson A Brewer1,2, 1Yale School of Medicine, Department of
Psychiatry, 2University of Massachusetts Medical School, Department of Medicine
and Psychiatry

FUNDING: No Funding
JUSTIFICATION: This study addresses the relationship between adolescents
understanding of addiction and smoking outcome expectancies to which has
potential implications for intervention/prevention efforts among this age group.

Recent work suggests that mindfulness training may be effective for increasing
abstinence from tobacco. In a randomized controlled trial by our research team,
mindfulness training was associated with twice the smoking abstinence rate as a
leading, widely disseminated and validated smoking cessation treatment (Brewer,
2011). Mindfulness training was also shown to moderate the decoupling of craving
and smoking, suggesting a possible mechanism of action behind these outcomes
(Elwafi, 2013). Despite these promising findings, dissemination of treatment is
challenged by the need for experienced therapists, high time demand, limited
access to and high costs associated with in-person treatment delivery. Mobile,
smartphone technologies provide a medium for addressing and overcoming these
barriers to dissemination, yet most available apps do not follow basic smoking
cessation guidelines and do not deliver stepwise, systematic training (Abroms,
2013). We have developed a smartphone application based on our manualized
mindfulness training for smoking cessation: Craving to Quit. We have embedded
Craving to Quit with experience sampling, a tool to query smokers’ behavior and
experience in real time to measure psychological mechanisms of change in vivo.
In addition, as online peer support has been shown to increase abstinence rates,
we have paired Craving to Quit with a dedicated online community. We have a
fully functioning smartphone app and online community (www.cravingtoquit.com).
The app is composed of 22 unique sessions designed to teach mindfulness for
smoking cessation using educational videos, animations to reinforce key concepts,
and in vivo exercises. Features included in the app are designed to help users selfmonitor their smoking habits, recognize when and how often they smoke, identify
triggers for smoking, and learn methods to become more mindful of cravings and
ride them out. Pilot data suggest individual engagement and feasibility of this
program for smoking cessation.

CORRESPONDING AUTHOR: Whitney Brown, Master of Arts, Doctoral Student,
Loma Linda University, Department of Psychology, 2297 Halcyon Way, Pomona,
CA 91767, United States, Phone: 909- 451-3387, Email: wnbrown@llu.edu
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DOES AN ADOLESCENT’S UNDERSTANDING OF ADDICTION
PREDICT THEIR WILLINGNESS OR INTENTIONS TO SMOKE
CIGARETTES?
Whitney N. Brown, Christine Mathews, Brianna Johnson, Amandeep Jhawar,
Edmon G. Artinyan, Holly E. R. Morrell*, Loma Linda University, Department of
Psychology
Approximately 60-80% of all smokers begin smoking in adolescence. An
important predictor of progression towards smoking initiation is susceptibility to
smoking, which encompasses willingness and intent to smoke. The goal of the
current study was to test adolescents’ understanding of the addiction process as a
predictor of willingness and intent to smoke.
Forty-three 9th grade students (46.5% female; mean age = 14.5; 69.8%
Latino) completed a self-report questionnaire. Participants completed three items
measuring understanding of addiction (UOA) by indicating ease of quitting, the

FUNDING: American Heart Association 14CRP18200010
JUSTIFICATION: This study translates findings in basic science that mindfulness
training may target learned responses, into a clinical application of mindfulness
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more about these influences to inform culturally appropriate smoking cessation
interventions for African Americans. Aims of this pilot study were to 1) assess
perceived benefits of smoking and barriers to quitting, perceptions of current
interventions, influence of cultural environment on smoking, and cultural factors to
incorporate; 2) to assess influence of level of African American cultural immersion
and acculturative stress on intervention preferences. Qualitative interviews
were conducted to elicit information about cultural influences and perceptions
toward intervention content, setting, and type of interventionist. Participants also
completed the African American Acculturation Scale and the SAFE Acculturative
Stress scale along with smoking history. 71 African American smokers recruited
from community locations in a large Midwest City participated. The majority of
participants were women with a median age of 54 who smoked an average of
12 cigarettes per day. Smoking variables related to higher acculturative stress
were identified. Participants more immersed in African American culture preferred
certain types of smoking cessation interventions. Information gathered will be
used to inform smoking cessation interventions for smokers likely to have higher
acculturative stress and in areas that have a high level of African American cultural
immersion. Smoking cessation interventions that address cultural influences, as
well as the cultural heterogeneity among African Americans, are needed to help
increase smoking cessation success.

training that targets the learned association between craving and smoking, to
promote positive outcomes in smoking cessation.
CORRESPONDING AUTHOR: Kathleen Garrison, PhD, Postdoctoral Associate,
Yale School of Medicine, Psychiatry, 1 Church St. Room 730, New Haven, CT
06511, United States, Phone: 415-260-8618, Email: kathleen.garrison@yale.edu
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CLINICAL AND RISK CORRELATES OF LIFETIME DSM-IV
MARIJUANA USE DISORDERS IN A SAMPLE OF RISKY DRINKING
SMOKERS WHO WANT TO QUIT IN THE NEXT 6-MONTHS
Maureen Bowers, MA*1, Amy Cohn, PhD1, Tom Brandon, PhD2, Sarah Ehlke, MA,
MS1, 1Schroeder Institute for Tobacco Research and Policy Studies, American
Legacy Foundation, Washington, DC, USA, 2Moffitt Cancer Research Center,
University of South Florida, Tampa, FL, USA
Marijuana is the most widely used illicit drug in the United States. Marijuana
users frequently use tobacco, while also reporting high rates of concurrent
alcohol use. Comorbid tobacco use and marijuana use are associated with poorer
tobacco cessation outcomes and other psychiatric and psychosocial problems.
The aim of this study was to examine tobacco use correlates in 68 heavy drinking
smokers (43% female, 19% White) with and without a history of marijuana abuse
or dependence who were enrolled in an observational study of the naturalistic
change outcomes of smokers wanting to quit in the next 6-months. Information
on demographics, smoking history, nicotine dependence (Fagerstrom Test for
Nicotine Dependence/FTND), and alcohol and marijuana use disorder (MUD)
diagnoses from the Structured Clinical Interview for DSM-IV were collected at
baseline and again at 1-month. Almost 87% of the sample had an alcohol use
disorder; 75% reported using marijuana 10 or more times in a one month period
at some point in their lifetime; and 34% reported any lifetime MUD (abuse or
dependence). Marijuana users reported an average of 9 lifetime quit attempts
and were more likely than non-users to have quit for at least 1 week. A one-way
analysis of variance between those with and without a MUD on baseline FTND
scores was significant, F (1,66) = 6.23, p < .05, such that those with a disorder
had higher scores on the FTND (M = 5.48, SD = 2.25) than those with no disorder
(M = 3.96, SD = 2.44). In the sub-set of participants who completed the 1-month
follow-up (n = 32; data collection are ongoing), a regression analysis revealed
that FTND scores at the 1-month follow-up point were significantly higher for
participants with a marijuana diagnosis, when controlling for baseline FTND scores
(b = 1.50, p < .05, R2 change = .10). This suggests that motivated smokers with a
MUD were less likely to show reduction in nicotine dependence over time relative
to those without a MUD. A marijuana use diagnosis is related to poor smoking
outcomes in adult risky drinkers and may impact the occurrence and success of
future cessation attempts.

FUNDING: Midwest Nursing Research Society Seed Grant; NIH/NINR T32:
Multiple Morbidities in Vulnerable Populations; NIH/NCI R25T CA090355:
Prevention Research
JUSTIFICATION: Results can be used to inform smoking cessation interventions
for smokers likely to have higher acculturative stress and high levels of African
American cultural immersion to increase smoking cessation success.
CORRESPONDING AUTHOR: Cathy Baker, PhD, Assistant Professor, Ohio
University, Nursing, 1 University Dr, Athens, OH 45701, United States, Phone:
740-566-6019, Email: bakerc2@ohio.edu
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REWARDING ASPECTS OF SMOKING CUES DURING CRAVING:
IMPORTANCE OF CONTEXT
John D. Dimoff*, Michael A. Sayette, Alcohol and Smoking Research Laboratory,
Department of Psychology, University of Pittsburgh
Understanding the affective and cognitive dimensions of craving has been
of interest to researchers. While most work has focused on the negative affect
related to unrequited craving, positive affect also has been linked to craving (e.g.,
when active smokers anticipate smoking soon). That is, in some cases craving
itself may be satisfying—and perhaps even more satisfying than smoking per se
(Baker et al., 2004; Sayette, 2004). We tested the possibility that under certain
conditions (e.g., when nicotine-deprived smokers not interested in quitting expect
to smoke soon), Ps will find viewing smoking cues in themselves to be pleasant.
Male and female abstinent smokers (N=228) with vs. without a current interest in
quitting (Status) were told they would or would not be able to smoke soon (Allow).
Ps rated a series of advertising images pertaining to either smoking or drinking
(interspersed) purportedly to be used in a future study. Ps viewed each image
(piloted to be similarly pleasant) as long as they wished (TIME) and rated the
pleasantness (PLEASANT) of each image using a 1-9 pleasantness scale. These
two measures were significantly correlated and an initial multivariate analysis that
controlled for group differences in age, dependence (FTND), and mood, revealed
a significant 2 (Status) X 2 (Allow) interaction (p<.05). Separate analyses were
next computed for both DVs. For PLEASANT, there was a main effect of Status
(p<.04) and a marginal effect for Allow (p<.09). Follow-up tests showed that Ps
in the “positive craving” group (i.e., active smokers allowed to smoke during the
study) enjoyed viewing the cigarette images more than did Ps in each of the other
three conditions (all p’s<.04). Regarding TIME, there was a marginally significant
interaction, such that “positive craving” smokers and smokers motivated to quit
told they could not smoke (i.e., the two groups thought to experience less conflict)
tended to spend relatively more time viewing the smoking images compared to the
two groups thought to experience conflict (p<.08). Findings suggest that smoking
cues, separate from smoking behavior, may become reinforcing to smokers and
offer new directions for research.

FUNDING: National Cancer Institute: 1R03CA175870-01A1
JUSTIFICATION: A diagnosis of lifetime marijuana use disorder may adversely
impact smoking cessation in adults that are risky drinkers.
CORRESPONDING AUTHOR: Maureen
Bowers, MA, Project Manager,
Schroeder Institute for Tobacco Research and Policy Studies, 1724 Massachusetts
Ave NW, Washington, DC 20009, United States, Phone: 202-454-5571, Fax: 202454-5785, Email: mbowers@legacyforhealth.org
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CULTURAL DIFFERENCES IN SMOKING CESSATION
INTERVENTION PREFERENCES AMONG URBAN AFRICAN
AMERICANS
Cathy J. Baker, Ohio University
African Americans suffer disproportionately from smoking-related morbidity and
mortality; make more quit attempts, but report less success in quitting. Acculturation
level, amount of immersion in ethnic culture compared to dominant culture, has
been found to be important to smoking behavior in African Americans. Smokers
tend to identify more strongly with African American culture, which may indicate
that they are not as well served by current smoking cessation interventions. There
is limited knowledge about cultural influences on smoking and cessation among
Urban African Americans, who may have unique needs. Our purpose was to learn

FUNDING: This research was supported by the National Cancer Institute (NIH)
(R01DA010605) to Michael Sayette.

120

395

Poster Session 1 • Thursday, February 26, 2015 • 11:30 a.m.–1:00 p.m.
POS1-36

JUSTIFICATION: These findings suggest the potential efficacy of smoking interventions designed to manage the loss of positive anticipatory states (independent
of actual smoking behavior) after quitting.

INTERSECTIONALITY OF GENDER AND RACE/ETHNICITY IN
THE PREDICTION OF SMOKING OUTCOME EXPECTANCIES IN
REGULAR CIGARETTE SMOKERS

CORRESPONDING AUTHOR: John Dimoff, University of Pittsburgh, Psychology,
210 S. Bouquet St, Pittsburgh, PA 15260, United States, Phone: 412-624-8975,
Email: jdd16@pitt.edu

Claudia G. Aguirre, BA, Raina D. Pang, PhD, Adam M. Leventhal, PhD
Background: Understanding gender and racial/ethnic differences in beliefs
regarding the effects of smoking (i.e. smoking outcome expectancies) may
elucidate sources of tobacco-related health disparities and inform the development
of population-specific tailored smoking interventions. The current study adds to
the sparse literature on this topic and addresses the possibility of intersectionality
between gender and race/ethnicity, whereby the extent of gender differences in
smoking expectancies may differ as a function of race/ethnicity.
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ECIG-INDUCED SUPRESSION OF NICOTINE/TOBACCO
ABSTINENCE SYMPTOMS IN ECIG USERS: EFFECTS OF LIQUID
NICOTINE CONCENTRATION

Method: In a cross-sectional design, non-treatment-seeking daily cigarette
smokers self-identifying as either Black (N=178), White (N=118), or Hispanic (N=28)
reported four domains of smoking expectancies: (a) negative reinforcement (e.g.,
beliefs of smoking-induced negative affect reduction); (b) positive reinforcement
(e.g., pleasure and stimulation), (c) negative consequences (e.g., health effects),
and (d) weight control (e.g., appetite suppression). The main and interactive
effects of gender and race/ethnicity on expectancies controlling for cigarettes per
day, education, and age were tested in 2 x 3 ANCOVA models.

Carolina Ramôa*, Eric Soule, Kathleen Osei, Alison Breland, Thomas Eissenberg,
Virginia Commonwealth University
Background: Electronic cigarettes (ECIGs) heat a nicotine liquid to produce
an aerosol. When ECIG users inhale the aerosol, suppression of nicotine
abstinence effects is observed (Spindle et al., in press). The extent to which
different concentrations of nicotine in the liquid produce differences in abstinence
symptom suppression has not been explored systematically. The purpose of this
clinical laboratory study is to examine the relationship between liquid nicotine
concentration and abstinence symptom suppression in ECIG users.

Results: Main effect analyses in the overall sample showed that: (1) women
endorsed greater negative reinforcement (p<.0001) and weight control (p<.05)
smoking expectancies then men; and (2) Hispanic (vs. Black or White) smokers
endorsed greater negative reinforcement smoking expectancies (p<.05). A gender
by race/ethnicity interaction was found for weight control expectancies [F (2,
304)=5.173, p<.01], such that White females (vs. males) endorsed greater weight
control expectancies (p<.0001), but there were no gender differences among
Black (p=.49) and Hispanic (p=.23) smokers.

Methods: In this ongoing study, nine ECIG experienced users ( ≥ 3 months use,
≥ 1 cartridge/day) used an “eGo” ECIG battery (3.3 V; 1000 mAh) attached to a
dual-coil, 510-style cartomizer that was loaded with 1 ml of a flavored (tobacco or
menthol) 70% propylene glycol/ 30% vegetable glycerin liquid in four independent
sessions that differed by the nicotine concentration placed in the cartomizer (0,
8, 18, or 36 mg/ml). In each session, participants used the ECIG in two bouts (10
puffs; 30 sec inter-puff interval) separated by 60 minutes. Abstinence symptom
severity was assessed before and after each bout using standard scales.

Conclusion: Beliefs about smoking-induced weight control and negative
reinforcement may disproportionately impact smoking across gender, race/
ethnicity, and their intersectionality. The intersectionality of race and gender should
be considered in smoking cessation programs to target smoking-related cognition
that might be more salient in some combinations of gender and race/ethnicity, but
perhaps not others.

Results: Significant effects were found between higher (36 mg/ml) and lower
(8mg/ml) doses. After the first ECIG bout, the 36 mg/ml concentration caused
greater decreases on the subjective measures of modified Hughes-Hatsukami
“craving”, “urge”, and direct effects of vaping “calm” post-bout compared to 8 mg/
ml concentration (ps < 0.05). Importantly, following the initial ECIG bout measures
for modified Tiffany-Drobes factor 1 also significantly decreased at greater levels
at the 36mg/ml concentration as compared to the 8mg/ml concentration (p < 0.05).

FUNDING: This research was supported by National Institute on Drug Abuse
Grant R01-DA026831 and American Cancer Society Research Scholar Grant
CPBB-RSG-13-163-01
JUSTIFICATION: The intersectionality of race and gender should be considered
in smoking cessation programs to target smoking-related cognition that might be
more salient in some combinations of gender and race/ethnicity, but perhaps not
others.

Conclusions: In these users, ECIGs reduced withdrawal symptoms and may
suppress abstinence effects. This abstinence suppression may be related to
nicotine liquid concentration. Understanding the extent to which liquid nicotine
concentration is related to withdrawal suppression and other subjective effects
is critical to empirically-based regulation of these products that may have both
promise and peril for individual and public health.

CORRESPONDING AUTHOR: Claudia Aguirre, B.A. University of Southern
California, 607 E. Birch Ct., Ontario, CA 91761, United States, Phone: 909-7308655, Email: cgaguirr4@gmail.com

FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse of the National Institutes of Health under Award Number
P50DA036105 and the Center for Tobacco Products of the U.S. Food and Drug
Administration. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health or the
Food and Drug Administration.
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JUSTIFICATION: ECIG popularity has increased though they are unregulated; this
study will begin to elucidate subjective effects of ECIG use.

NEGATIVE URGENCY PREDICTS HEIGHTENED NEGATIVE
AFFECT AND URGE DURING TOBACCO ABSTINENCE IN
REGULAR SMOKERS

CORRESPONDING AUTHOR: Carolina Ramôa, PhD, Post Doctoral Fellow,
MCV/VCU, 518 Coralberry Drive, Richmond, VA 23236, United States, Phone:
8043668777, Email: carolinaramoa@gmail.com

Layla N. Farrahi*, Annie D. Park*, Raina D. Pang, PhD, Casey R. Guillot, PhD,
Matthew G. Kirkpatrick, PhD, Adam M. Leventhal, PhD
Background: Negative urgency- the disposition to act rashly during periods of
extreme negative emotional states- has been implicated in the etiology of smoking.
However, the mechanisms linking negative urgency and smoking motivation are
unclear. This study tested the hypothesis that negative urgency amplifies negative
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suggesting a possible threshold effect for nicotine and/or further reinforcing the
importance of the substantial sensory and behavioral aspects of smoking that are
mimicked by e-cigarettes.

emotions experienced during acute tobacco abstinence, which in turn increases
the urge to smoke to suppress negative emotions as part of a mediational pathway
that ultimately maintain smoking behavior in urgent individuals.

FUNDING: This work was Funded by LOEC, Inc. d/b/a blu eCigs and the clinical
study was conducted at Celerion in Lincoln, Nebraska.

Method: Adult smokers (n=180, >10 cig/day) attended a baseline session
at which self-report measures of negative urgency and other co-factors were
administered and then two counterbalanced experimental sessions involving
either 16 h of smoking abstinence or smoking as usual. At both experimental
sessions, nicotine withdrawal symptoms, affect, and smoking urge were assessed.

JUSTIFICATION: These findings of this clinical study inform researchers and
public health officials that e-cigarettes may be able to obtain reductions in smoking
urge symptoms that comparable to conventional cigarettes, but at lower nicotine
levels.

Results: Negative urgency predicted larger abstinence-induced increases in
withdrawal symptoms, negative affect, and urge to smoke to alleviate negative
affect with and without controlling for baseline anxiety, depression, and sensation
seeking (betas > .21, ps < .006). The predictive influence of urgency on abstinenceinduced increases in urge to smoke to alleviate negative affect was mediated by
greater abstinence-induced increases in negative affect (betas > .066, p < .003).
Negative urgency did not significantly predict abstinence-induced changes in
positive affect or the urge to smoke for pleasure (ps > .13).

CORRESPONDING AUTHOR: Carl D’Ruiz, MPH, Director, Scientific Affairs and
Product Stewardship, Lorillard Tobacco Company, Research and Development,
420 N. English Street, Greensboro, NC 27420-1688, United States, Phone:
336.335.3224, Email: cdruiz@lortobco.com
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Conclusion: These findings suggest a potential risk pathway whereby smokers
with higher (vs. lower) negative urgency are prone to more severe negative affect
states upon smoking abstinence, which in turn promotes an urge to smoke to
suppress these negative emotions. These results also suggest affective specificity
to aversive (vs. appetitive) mechanisms underlying the link between negative
urgency and abstinence-provoked smoking motivation. Extending these findings
to clinical populations and outcomes, such as relapse propensity and dependence,
is warranted.

INTERACTION OF DEPRESSIVE SYMPTOMS AND SMOKING
ABSTINENCE ON DELAY DISCOUNTING RATES
Sara Weidberg1, Olaya García-Rodríguez1, Jin H. Yoon*2, Roberto Secades-Villa1,
1
Department of Psychology, University of Oviedo, Oviedo,Spain, 2Department of
Psychiatry and Behavioral Sciences. University of Texas Health Science Center
at Houston, Houston, TX

FUNDING: This research was supported by National Institute on Drug Abuse
Grant R01-DA026831 and American Cancer Society Research Scholar Grant
CPBB-RSG-13-163-01.

Introduction: delay discounting and depressive symptomatology have strong
connections with smoking. However, few studies have examined interactions
across delay discounting, depressive symptoms, and smoking status. Therefore,
the primary goal of the current study was to assess the inter-relations across these
three variables among adult seeking-treatment smokers.

JUSTIFICATION: The findings can be applied to smoking cessation programs
because they suggest that smokers with higher negative urgency smoke in order
to reduce the negative affect experienced during smoking abstinence.

Methods: delay discounting and depressive symptoms were assessed in
ninety-nine smokers enrolled in a clinical trial for smoking cessation at intake and
6-month follow-up.

CORRESPONDING AUTHOR: Annie Park, Undergraduate Fellow in Addiction
Science, University of Southern California, Preventive Medicine, 2250 Alcazar St.,
Los Angeles, CA 90033, United States, Phone: 9493221713, Email: anniedpa@
usc.edu

Results: participants with and without depressive symptoms did not differ in
their discounting rates neither at intake nor at 6-month follow-up. However, delay
discounting was significantly lower among abstainers at 6-month follow-up and,
changes in discounting associated with smoking status were more pronounced
among participants with depressive symptoms.
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COMPARISON OF NICOTINE PHARMACOKINETICS AND IMPACT
ON CRAVING FOLLOWING SHORT-TERM CONTROLLED
ADMINISTRATION AND AD LIB USE OF E-CIGARETTES AND
CONVENTIONAL CIGARETTES

Conclusions: these results clarify the relationship between delay discounting
and depressive symptoms among current and former smokers and suggest
that decreases in impulsivity resulting from smoking abstinence are significantly
greater among individuals with depressive symptoms vs. those who do not have
depressive symptomatology.

Carl D. D’Ruiz, MPH*, X. Sherwin Yan, MD, PhD, DABT, Lorillard Tobacco
Company, Inc., R&D, Department of Scientific Affairs, Greensboro, North Carolina,
USA

FUNDING: Funding for the current study was provided by the Spanish Ministry of
Science and Innovation Grant PSI2011-22804 and by a Predoctoral Grant Grant
BP11-031 from the Foundation for the Promotion of Applied Scientific Research
and Technology in Asturias.

This randomized, partially single-blinded, 6-period crossover clinical study was
the initial characterization of the nicotine pharmacokinetics associated with blu
e-cigarettes and assessment of whether the blood plasma nicotine levels obtained
from e-cigarettes are comparable to conventional cigarettes and result in reductions
in urge-to-smoke symptoms. Five e-cigarettes with different formulations containing
1.6% and 2.4% nicotine and a conventional cigarette were randomized among 24
subjects under two exposure scenarios consisting of a 30 minute controlled and a
one-hour ad lib use period to assess pharmacokinetics and pharmacodynamics.
Study results showed significant (p<0.05) increases in nicotine concentrations
occurred within 10 minutes and significant (p<0.001) reductions from baseline
smoking urge were observed within five minutes of e-cigarette use. E-cigarette
and cigarette blood plasma levels were comparable up to one hour of use. After 90
minutes, nicotine exposure was the highest for the cigarette, with all e-cigarettes
showing 23% to 53% less exposure comparatively. During controlled use, peak
reduction in smoking urge for e-cigarettes occurred later than the cigarette, but
after 90 minutes, smoking urge was 16% to 32% lower for each e-cigarette with
statistically significant differences in most products. Nicotine content, vehicle
differences, and the presence menthol did not significantly affect smoking urge,

JUSTIFICATION: The current study provides insight into the relationship between
impulsivity and delay discounting resulting from prolonged smoking abstinence.
CORRESPONDING AUTHOR: Jin Yoon, PhD, Assistant Professor, University of
Texas Health Science at Houston, Psychiatry, 1941 East Rd, suite 1306, Houston,
TX 77054, United States, Phone: 713-486-2796, Email: jin.ho.yoon@uth.tmc.edu
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elevated after use of Marlboro® cigarettes, but the elevation was less after use of
most of the e-cigs. Use of e-cigs had no impact on the exhaled CO levels, whereas
the Marlboro® cigarette significantly increased the exhaled CO more than 8 times
above the baseline. In conclusion, e-cigs could be a less harmful alternative for
tobacco users.

Noshin Haque*1, Monika Misak1, Christine Sheffer, PhD1, Luana Panissidi, MA1,
Warren K. Bickel, PhD2, Christopher Franck, PhD3, Shenell Evans, PhD4, Tiffany
Floyd, PhD5, Helen Stayna, PhD1, 1Sophie Davis School of Biomedical Education,
City College of New York, 2Virginia Tech Carilion School of Medicine and Research
Institute, 3Virginia Tech, 4Columbia University Mailman School of Public Health,
5
Department of Psychology, City College of New York

FUNDING: This study was funded by the LOEC, Inc. d/b/a blu ecigs.

SOCIOECONOMIC DIFFERENCES IN BASELINE PSYCHOSOCIAL
FACTORS AMONG SMOKERS ENROLLED IN A TOBACCO
DEPENDENCE TREATMENT STUDY IN HARLEM

JUSTIFICATION: The electronic cigarettes tested in this study delivered less
nicotine to the body, induced less magnitude of increase in the cardiovascular
parameters measured, and showed no change in CO exposure compared to
regular cigarette smoking.
CORRESPONDING AUTHOR: X. Sherwin Yan, PhD, MD, Lorillard Tobacco
Company, 420 N. English Street, Greensboro, NC 27420, United States, Phone:
336-335-6895, Email: syan@lortobco.com

Lower socioeconomic status (SES) groups are more likely than higher SES
groups to relapse after treatment for tobacco dependence. Understanding
differences in psychosocial characteristics among SES groups will help identify
new therapeutic targets to address this disparity. This exploratory study examined
socioeconomic differences in psychosocial factors among smokers enrolled in
a tobacco dependence treatment study. Factors included multiple measures of
tobacco use, dependence, the perceived consequences of smoking, withdrawal,
motivation, self-efficacy, stress, positive and negative affect, depression, anxiety,
coping, general impulsiveness, self-control, delay discounting, perceived
discrimination, and trauma experiences. SES was assessed by income and
educational: SES1=lowest, SES2=middle, SES3=highest. The Kruskal-Wallis test
was used to examine differences between SES groups. Participants (n=181) were
68.5% African American, 21.5% white, 9.9% other; 16% were Hispanic/Latino;
59.1% were SES1, 26.6% SES2, and 13.3% SES3. Significant (p<.05) differences
were found on the Barratt Impulsiveness Scale (BIS) total and two of its subscales:
Attentional Impulsiveness (AI) and Non-planning Impulsiveness (NPI); the Poor
Regulation Scale total (PRS) and two of its subscales: Distractability (D), Delay
of Gratification (DG); delay discounting of $100 (DD$100); and a subscale of
the Smoking Consequences Questionnaire, Social Facilitation. Compared with
SES3, SES1 reported greater NPI (p=.01) and more difficulty with self-control due
to D (p=.05) and DG (p =.05). SES1 discounted $100 more than SES3 (p=.04).
SES3 was more likely to smoke to facilitate social interaction than SES2 (p=.02).
Pairwise comparisons for the BIS total, the AI, and the PRS total were insignificant.
The lowest SES smokers were characterized by greater impulsiveness in terms
of non-planning, distractability, delay of gratification, and a greater propensity to
discount future rewards. Impulsiveness represents an important therapeutic target
for addressing socioeconomic disparities. Theoretical explanations and proposed
interventions for addressing impulsiveness in treatment will be presented.
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NEGATIVE AFFECT AND MENTHOL STATUS PREDICT EARLY
SMOKING LAPSE DURING A BRIEF LABORATORY-BASED QUIT
ATTEMPT
Christine Muench, MA*, Laura M. Juliano, PhD, American University, Department
of Psychology
Many individuals who attempt to quit smoking lapse within the first 48 hours,
with most lapses resulting in a return to regular smoking (Brown et al., 2005).
Predictors of early lapses may be different than later lapses (Piasecki, 2006), and
their identification may increase our understanding of tobacco dependence as well
as facilitate the expedient delivery of lapse-responsive interventions, which could
ultimately increase overall rates of smoking cessation. Using a laboratory-based
model of smoking cessation, this study explored predictors of smoking lapse during
a brief abstinence attempt. Eighty-one smokers completed self-report measures,
smoked a cigarette in the laboratory, and completed computerized cognitive tasks.
Participants were then given brief smoking cessation counseling (~30 minutes)
along with a take-home booklet and instructed to abstain from smoking while being
provided abstinence incentives (i.e., $40 for two days of biologically confirmed
smoking abstinence). The majority of participants who lapsed within the first 2
days (29.6%, n = 24) did so within the first 24 hours (21%, n = 17). While lapse
rates were roughly equivalent among males and females (29% vs. 31%), a greater
percentage of menthol smokers lapsed compared to non-menthol smokers (35%
vs. 14%). As predicted, binary logistic regression analyses revealed that lapsing
within the first 24 hours was significantly predicted by measures of negative affect
collected prior to abstinence even after controlling for menthol status and daily
smoking rate (all p’s < .05). For every one point increase on the Profile of Mood
States Depression-Dejection factor, the odds of experiencing a lapse increased
by 18.7%. Measures of nicotine dependence, abstinence confidence, depression,
working memory (Letter N-Back), and decision making (Game of Dice Task)
obtained prior to the abstinence attempt failed to predict early lapse. Future
research examining predictors of early lapse and their underlying mechanisms
is needed and laboratory models offer a controlled and time-, and cost-effective
framework for such inquiry.

FUNDING: This study was funded by a grant from the National Institutes of Health
National Institute on Minority Health and Health Disparities (R01 MD007054) and
the National Cancer Institute (U54CA137788/U54CA132378).
JUSTIFICATION: These findings identify potential targets for the development
of therapeutic interventions to improve the long-term efficacy of evidence-based
treatment for tobacco dependence for groups of lower socioeconomic status.
CORRESPONDING AUTHOR: Noshin Haque, City College of New York,
Community Health and Social Medicine, 160 Convent Ave, Harris Hall Suite 400,
New York, NY 10031, United States, Phone: 347- 208-8980, Email: Noshin.
haque@macaulay.cuny.edu

FUNDING: This research was supported by Mellon funds from the College of Arts
and Sciences at American University
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JUSTIFICATION: This study sought to identify predictors of early smoking lapse
during a two-day simulated smoking quit attempt. Identifying predictors of early
lapse could serve to increase our understanding of tobacco dependence and
facilitate the expedient delivery of lapse-responsive interventions, which could
ultimately increase overall rates of smoking cessation.

EFFECTS OF USING ELECTRONIC CIGARETTES ON NICOTINE
DELIVERY AND CARDIOVASCULAR FUNCTION IN COMPARISON
WITH REGULAR CIGARETTES
X. Sherwin Yan, PhD, MD, DABT*, Carl D’Ruiz, MPH, Scientific Affairs, A.W.
Spears Research Center, Lorillard Tobacco Company, Greensboro, NC

CORRESPONDING AUTHOR: Christine Muench, MA, American University,
Psychology, 4400 Massachusetts Avenue NW, Washington, DC 20016, United
States, Phone: 202-885-1792, Email: cm0064a@student.american.edu

The development of electronic cigarettes (e-cigs) has the potential to offer a
less harmful alternative for tobacco users. This clinical study was designed to
characterize e-cig users’ exposure to nicotine and carbon monoxide (CO), and to
investigate the acute effects of e-cigs on the myocardial function in comparison
with the effects of regular smoking. Five e-cigs and one Marlboro® cigarette were
randomized for twenty three participants under two exposure scenarios from Day 1
to Day 11: half-hour controlled administration and one hour ad lib use. The nicotine
plasma concentrations after 1.5 hour of product use (C90) were significantly lower
in the users of e-cigs than of Marlboro® cigarettes. The combination of glycerin and
propylene glycol as the vehicle facilitated delivery of more nicotine than glycerin
alone. The heart rate, systolic and diastolic blood pressure were significantly
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cartomizer (0, 8, 18, or 36 mg/ml). In each session, participants used the ECIG in
two bouts (10 puffs at 30 second intervals) separated by 60 minutes. Blood was
sampled regularly for later analysis of plasma nicotine concentration.

KNOWLEDGE AND RESEARCH GAPS ON HEALTH OUTCOMES
ASSOCIATED WITH WATERPIPE TOBACCO USE

Results: Difference scores (post-pre) were computed to determine the effect
of each bout on plasma nicotine concentration using blood sampled immediately
before and after ECIG use. For the first bout, significant differences were observed
between 0 mg/ml (mean difference = 0.2 ng/ml; SD = 0.6) and 8 mg (9.3; 6.6), 18
mg/ml (19.2; 16.0), and 36 mg/ml (29.3; 26.9) sessions; the mean plasma nicotine
concentration increase observed after the first bout with 8 mg/ml also differed
significantly from that observed after the first bout with 36 mg/ml. A nearly identical
pattern was observed after the second bout.

Ling Yang, MD, PhD*, Priscilla Callahan-Lyon, MD, Center for Tobacco Products,
Food and Drug Administration, USA
Introduction: Waterpipes (also known as hookah) are used to smoke waterpipe
tobacco (also known as shisha) which are available in a variety of flavors. Waterpipe
tobacco acceptance and use, particularly among the youth, is increasing in the US
and poses potential individual and public health risks.
Objective: Summarize existing knowledge and identify knowledge gaps on
health impact of waterpipes.

Conclusions: ECIG nicotine delivery can depend upon liquid nicotine
concentration. In addition, at least in some cases, ECIG nicotine delivery can
exceed that observed after 10 puffs from a tobacco cigarette (i.e., 16 ng/ml;
Vansickel et al., 2010). Other factors may also influence nicotine delivery (e.g.,
battery voltage, heater resistance, user puff topography). Understanding factors
that influence ECIG nicotine delivery is critical for effective ECIG regulation.

Method: Five databases (Web of Science, PubMed, SciFinder, Embase and
EBSCOhost) were searched from 10/2013 through 03/12/2014 and a systematic
literature review was conducted.

FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse of the National Institutes of Health under Award Number
P50DA036105 and the Center for Tobacco Products of the U.S. Food and Drug
Administration. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health or the
Food and Drug Administration.

Results: Available clinical data are relatively limited. Most published studies
were conducted outside the US, had small sample sizes, and were crosssectional. Few studies included youth or other vulnerable populations. Many
users perceive waterpipes as more acceptable and “safer” than other tobacco
products; users may not consider themselves to be smokers. However, studies
of constituents show that smoke from a waterpipe may be as toxic as cigarette
smoke. Due to burning charcoal used to heat the tobacco, waterpipe smokers
are exposed to higher levels of carbon monoxide (CO) and carcinogens, such
as benzene and polycyclic aromatic hydrocarbons (PAH), than cigarette smokers.
The CO and PAH exposure occurs even with “tobacco-free” or “herbal” waterpipe
use. Waterpipe use may be associated with adverse health outcomes including
increased risk of cardiac events, certain types of cancers, mental health disorders,
adverse pregnancy outcomes, and decreased lung function. One of the most
serious health concerns is CO toxicity; multiple CO poisoning cases have been
reported. The diagnosis of CO poisoning requires a high index of suspicion and
more than routine diagnostic testing. Research gaps identified include additional
study of short- and long-term health outcomes and studies on use by vulnerable
populations such as youth and pregnant women. Additional well-designed studies,
particularly longitudinal studies, will improve our understanding on the health
impacts of waterpipe tobacco use.

JUSTIFICATION: Understanding factors that influence ECIG nicotine delivery is
critical for effective ECIG regulation.
CORRESPONDING AUTHOR: Marzena Hiler, Graduate Student, Virginia
Commonwealth University, Psychology, 1112 E Clay Street, Richmond, VA 23223,
United States, Phone: 804-628-2542, Email: hilermm@mymail.vcu.edu
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BARRIERS TO SMOKING CESSATION IN PATIENTS ADMITTED TO
A SUBSTANCE USE DAY TREATMENT PROGRAM
Erika Litvin Bloom, PhD*1, Haruka Minami, PhD1, Jacki Hecht, RN, MSN1, Ana M.
Abrantes, PhD1, Christopher W. Kahler, PhD2, Lawrence H. Price, MD1, Richard
A. Brown, PhD3, 1Alpert Medical School of Brown University and Butler Hospital,
2
Brown University School of Public Health, 3University of Texas at Austin.

FUNDING: No funding
JUSTIFICATION: Waterpipe tobacco acceptance and use, particularly among the
youth, is increasing in the US and poses potential individual and public health
risks.

Most patients (~70%) in treatment for a substance use disorder also smoke
cigarettes. Receiving smoking cessation intervention and quitting smoking are
associated with an increased likelihood of abstinence from alcohol and drugs.
However, the availability of smoking cessation services in substance use treatment
settings is limited and quit rates are low. Examination of barriers to quitting smoking
in these patients may aid in the development and implementation of effective
interventions. Previous research has identified barriers to quitting among alcoholdependent patients in residential treatment (Asher et al., 2003). In this study, we
examined barriers to quitting in 60 patients in a substance use day treatment
program, including associations between barriers and diagnosis (alcohol-only vs.
drug use disorder), nicotine dependence severity (FTND), readiness to quit, and
previous quit attempts. Barriers were assessed with the 11-item Barriers to Quitting
Smoking in Substance Abuse Treatment (BQS-SAT) (Asher et al., 2003). Patients
endorsed a mean of 6.59 (SD = 2.51) of 11 barriers. Almost all patients (90%)
endorsed beliefs that quitting smoking would cause them to feel irritable and/or
anxious. Additionally, 78% of patients believed that quitting smoking would make
it more difficult to remain sober from alcohol and other drugs, and 42% reported
that quitting smoking would make urges to drink or use drugs “so strong I won’t be
able to stand it.” There were no significant differences in total number of barriers or
in the proportion endorsing any specific barrier between patients with alcohol use
disorder only (n = 24) vs. patients with drug use disorder (with or without alcohol
use disorder, n = 36) (p > .05). Number of barriers endorsed was correlated with
cigarettes smoked per day (r = .30, p = .02), readiness to quit (r = -.46, p < .001)
and number of previous quit attempts (r = -.26, p = .04), but not with FTND (p =
.08). Findings suggest that correcting misconceptions about the impact of quitting
smoking on sobriety from other substances and addressing other barriers may
help to promote smoking cessation among smokers in substance use treatment.

CORRESPONDING AUTHOR: Ling Yang, MD, PhD, Medical Officer, CTP/FDA,
Office of Science, 10903 New Hampshire Ave., Silver Spring, MD 20993, United
States, Phone: 301-796-6853, Email: ling.yang@fda.hhs.gov
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IS AN ELECTRONIC CIGARETTE USER’S PLASMA NICOTINE
CONCENTRATION RELATED TO LIQUID NICOTINE
CONCENTRATION?
Marzena Hiler*, Barbara Kilgalen, Alison Breland, Thokozeni Lipato, Thomas
Eissenberg, Center for the Study of Tobacco Products at Virginia Commonwealth
University
Background: Electronic cigarettes (ECIGs) produce a vapor by heating a
nicotine-containing liquid. The extent to which different concentrations of nicotine
in the liquid produce differences in plasma nicotine concentration in the user has
not been explored systematically. The purpose of this clinical laboratory study
was to examine the relationship between liquid nicotine and plasma nicotine
concentration after short-term ECIG use.
Methods: Ten individuals who were current users of nicotine/tobacco products
(ECIGs or cigarettes) used an “eGo” ECIG battery (3.3 V; 1000mAh) attached to a
dual-coil, 510-style cartomizer that was loaded with 1 ml of a flavored (tobacco or
menthol) 70% propylene glycol / 30%vegetable glycerin liquid in four independent
laboratory sessions that differed by the nicotine concentration placed in the

FUNDING: Supported by NIDA grant R34 DA034312 (PI: Richard A. Brown, PhD).
This research was conducted while the last author was at Alpert Medical School of
Brown University and Butler Hospital.
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effective, smoking cessation interventions targeted to veterans and the mentally
ill have yielded low cessation rates (e.g., Zaborowski et al., 2011). This pilot study
reports preliminary evidence of efficacy for a smoking cessation intervention
targeting veterans seeking services at a substance use outpatient program at a
Veteran Affairs Center. Fourteen veterans participated in this evaluation, with the
intervention comprising 5, 45-minute long individual therapy sessions, 3 weekly
follow-up sessions, and up to 1 year of monthly follow-up sessions. The sample
had a mean age of 51 (SD = 9.17), was primarily male (79%), African-American
(50%), with a High School degree or some college (57%), divorced (64%),
unemployed (43%), and had a tobacco related illness (71.4%). All participants
were in a substance use recovery program and the majority reported having one
or more psychiatric illnesses (85.5%). At the end of treatment, 5 (35.7%) patients
were abstinent. Two out of those five relapsed within weeks of their quit date,
resulting in an abstinent rate of 21.4% at the 3rd week follow-up. All the patients
who were abstinent at end of treatment and follow-up used NRT in conjunction
with the intervention. All but one attended AA meetings on a weekly basis. Two
patients relapsed weeks after their quit date, but completed the protocol for
a second time and were abstinent at the 12-week follow-up after the second
attempt. The intervention yielded abstinence rates at the end of treatment that
are comparable to previous studies conducted with veterans and smokers from
the general population and abstinence rates at follow-up are higher than previous
studies. These results are encouraging and suggest the need for a fully-powered,
controlled clinical trial with this population.

CORRESPONDING AUTHOR: Erika Bloom, PhD, Assistant Professor (Research),
Alpert Medical School of Brown University, Psychiatry and Human Behavior, 345
Blackstone Blvd., Providence, RI 02906, United States, Phone: 401-378-3586,
Email: erika_bloom@brown.edu
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IMPACT OF SMOKING CESSATION ON PSYCHOLOGICAL
DISTRESS FOLLOWING CANCER DIAGNOSIS
Rebecca R. Loeb*, MS, Melissa Rodriguez, MA, Jack E. Burkhalter, PhD, Yuelin Li,
PhD, Jamie S. Ostroff, PhD, Department of Psychiatry and Behavioral Sciences,
Memorial Sloan Kettering Cancer Center
Introduction: Despite the health benefits of quitting smoking following a cancer
diagnosis, some patients and health care providers wonder whether quitting
smoking could be detrimental to patients’ psychological well-being. This study
examined differences in distress between patients who quit smoking vs. those
who continued to smoke following cancer diagnosis.
Method: Newly diagnosed cancer patients (N=141) who were current
smokers participated in a randomized controlled trial of two cessation treatment
interventions found to have an equivalent effect on smoking cessation. Participants
also provided data on psychological distress. Items from the Hospital Anxiety
and Depression Scale and Positive and Negative Affect Schedule were used
to create indicators of mood/affect: anxiety, depression, positive and negative
affect assessed at study enrollment and 6 months later. Self-reported smoking
abstinence was biochemically-verified at the 6 month follow-up. Differences in
pattern of mood or affect following cancer diagnosis were examined using multiple
linear regression analysis. For each psychological outcome, change from baseline
to follow-up was regressed on baseline score and smoking status at follow-up.

FUNDING: No funding
JUSTIFICATION: The results suggest the need for fully-powered, control clinical
trials to help develop efficacious interventions to help veterans quit smoking.
CORRESPONDING AUTHOR: Nicole Menzie, MA, Graduate Student, University
of South Florida/Moffitt Cancer Center, 4115 E. Fowler Aver., Tampa, FM 33617,
United States, Phone: 305-343-4900, Email: Nicole.Menzie@moffitt.org

Results: The overall level of psychological distress was moderate. Controlling
for baseline scores, quitters showed a greater reduction in anxiety (beta=-0.43,
SD=0.15, p=0.005), depression (beta=-0.29, SD=0.14, p=0.037), and negative
affect (beta=-0.34, SD=0.13, p=0.010) than smokers, as well as greater
improvement in positive affect (beta=0.39, SD=0.16, p=0.020). There was no
evidence of an interaction between baseline score and smoking status at follow-up.
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ECIG-INDUCED SUPPRESSION OF NICOTINE/TOBACCO
ABSTINENCE SYMPTOMS IN SMOKERS: EFFECTS OF LIQUID
NICOTINE CONCENTRATION
Alexa Lopez, PhD*, Tessa Ratner, BA, Alison Breland, PhD, Thomas Eissenberg,
PhD, Center for the Study of Tobacco Products, Virginia Commonwealth University

Conclusion: Patients who quit smoking following a cancer diagnosis showed
greater reduction in anxiety, depression, and negative affect and greater
improvement in positive affect than patients who continued to smoke following
diagnosis. These data support implementation of best practices tobacco
dependence treatment in oncology settings and may reassure the oncology team,
patients, and family members that quitting smoking can actually benefit, rather
than adversely impact, patient mood and affect.

Electronic cigarettes (ECIGs) produce a vapor by heating a nicotine-containing
liquid. When cigarette smokers inhale ECIG vapor, suppression of nicotine/tobacco
abstinence effects is observed. The extent to which different concentrations of
nicotine in the liquid produce differences in abstinence symptom suppression has
not been explored systematically. The purpose of this clinical laboratory study is
to examine the relationship between liquid nicotine concentration and abstinence
symptom suppression in tobacco smokers after short-term ECIG use.

FUNDING: This research was supported by grants R01CA90514 and
T32CA009461.
JUSTIFICATION: These data support implementation of best practices tobacco
dependence treatment in oncology settings and may reassure the oncology team,
patients, and family members that quitting smoking can actually benefit, rather
than adversely impact, patient mood and affect.

In this ongoing study, 9 cigarette smokers (mean 15.3 cigs/day) used an “eGo”
ECIG battery (3.3 V; 1000 mAh) attached to a dual-coil, 510-style cartomizer that
was loaded with 1 ml of a flavored (tobacco or menthol) 70% propylene glycol /
30% vegetable glycerin liquid in four independent sessions that differed by the
nicotine concentration placed in the cartomizer (0, 8, 18, or 36 mg/ml). In each
session participants used the ECIG in two bouts (10 puffs; 30 sec interpuff interval)
separated by 60 minutes at the start of each bout. Abstinence symptom severity
was assessed before and after each bout using standard scales.

CORRESPONDING AUTHOR: Rebecca Loeb, MS, Assistant Research
Biostatistician, Memorial Sloan Kettering Cancer Center, Psychiatry & Behavioral
Sciences, 1275 York Avenue, New York, NY 10022, United States, Phone: 646888-0119, Email: loebr@mskcc.org
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Data were analyzed using repeated-measures ANOVAs, with two factors: liquid
nicotine concentration and time. In addition to a variety of main effects, significant
interactions of concentration and time were observed on “craving” and “restless”
[Fs (9, 72) > 2.20, ps < .05], with the 18 and 36 mg/ml concentrations causing
greater decreases on these measures post-bout compared to 0 and 8 mg/ml.
Similar patterns were observed with “intention” and “urge” [Fs (9, 72) > 1.98, ps
< .06].

Nicole S. Menzie, MA, Jaime Winn, PhD, Derek Robben, MD, Teresa Baker, MD,
John B. Correa, B.A*.

These results demonstrate that ECIG use suppresses abstinence effects
in cigarette smokers. They also suggest that this abstinence suppression may
depend on liquid nicotine concentration. Understanding the extent to which liquid

PRELIMINARY EVALUATION OF A SMOKING CESSATION
INTERVENTION FOR VETERANS IN SUBSTANCE USE
TREATMENT

Smoking rates are particularly high among military members, veterans, and
patients with severe mental illness, compared to the general population (e.g.,
Brown, 2009; Kirby et al., 2008). Review of the literature has shown that individual
therapy increases the likelihood of cessation (Lancaster & Stead, 2005). Although
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nicotine concentration is related to withdrawal suppression and other effects
is critical to empirically-based regulation of these products that may have both
promise and peril for both individual and public health.

INCENTIVE-BASED SMOKING CESSATION TREATMENT
REDUCES SEVERITY OF PSYCHIATRIC SYMPTOMS IN
PREGNANT & NEWLY POSTPARTUM WOMEN

FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse of the National Institutes of Health under Award Number
P50DA036105 and the Center for Tobacco Products of the U.S. Food and Drug
Administration. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health or the
Food and Drug Administration.

Ivori Zvorsky, BA *1,2,4, Ryan Redner, PhD1,2, Joan Skelly, MS3, Stephen T. Higgins,
PhD1,2,4, 1Vermont Center on Behavior and Health, 2Department of Psychiatry,
3
Department of Medical Biostatistics, and 4Department of Psychology at the
University of Vermont

JUSTIFICATION: Understanding the extent to which liquid nicotine concentration
is related to withdrawal suppression and other effects is critical to empiricallybased regulation of these products that may have both promise and peril for both
individual and public health.

Previously, Lopez, Skelly, & Higgins (in press) indicated that, in addition to
decreasing smoking, financial incentives for smoking cessation decreased
postpartum depressive symptoms, as measured by the Beck Depression
Inventory (BDI), in pregnant and newly postpartum women at-risk for depression.
The purpose of the present study was to assess whether the intervention
impacts a broader array of psychiatric symptoms as measured by the Brief
Symptom Inventory (BSI). Participants were 289 pregnant cigarette smokers who
participated in smoking cessation efficacy trials examining voucher-based financial
incentives. They were assigned to an abstinence-contingent intervention or noncontingent voucher control condition. Based on their history of depression and BDI
scores at intake, 120 participants were categorized as Depression-Prone (Dep+)
and 169 as Depression Negative (Dep-). The BSI was administered at 8 time
points starting in pregnancy through 24 weeks postpartum. Financial incentives
significantly reduced BSI total scale scores, as well as, Depression and Anxiety
subscale scores in all women in the aforementioned contingent condition. For
Dep- women, Somatization and Anxiety subscale scores were decreased. Among
Dep+ women, financial incentives significantly reduced BSI total scale scores and
7 of 9 subscale scores starting in late pregnancy and continuing through 12-weeks
postpartum. These results demonstrate that providing smoking cessation-based
financial incentives to pregnant and newly postpartum women reduces psychiatric
symptoms. This effect is especially evident among Dep+ women who experience
reductions across a wide range of symptoms during the period when they are most
at-risk for postpartum depression.

CORRESPONDING AUTHOR: Alexa Lopez, PhD, Postdoctoral Fellow, Virginia
Commonwealth University, Psychology, 2222 E Cary St, Richmond, VA 23223,
United States, Phone: 6037239503, Email: aalopez@vcu.edu
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ANALYSIS OF AGREEMENT BETWEEN EXPIRED-AIR CARBON
MONOXIDE MONITORS
Joshua L. Karelitz*, Valerie C. Michael, Kenneth A. Perkins, Department of
Psychiatry, University of Pittsburgh, Pittsburgh PA
Expired-air carbon monoxide (CO) is the primary objective method to assess
recent (i.e. < 24 hrs) smoking exposure in clinical research. However, no studies
to our knowledge have compared CO readings across CO monitor brands. The
current study examined the level of agreement in CO readings between two
popular CO monitor brands, BreathCO (Vitalograph) and piCO+ Smokerlyzer
(Bedfont Scientific). Subjects were 41 adult smokers assessed after ad lib smoking
or overnight abstinence (>12 hrs). All subjects were those who smoked at least
10 cigarettes per day for at least one year, had a mean (SD) age of 29.1(9.7),
FTND 5.0(1.8), and 56% were male. Participants provided air samples following
the directions specific to each CO monitor, with >5 but <10 mins between samples.
Paired data collected across multiple visits were analyzed by the Bland-Altman
method of Limits of Agreement using a regression-based model to allow for
repeated measurements, nonconstant variance, and nonuniform differences.
Overall, the CO readings between devices did not agree equally through the range
of measurements, with larger differences (i.e., less agreement) as the CO values
increased with more smoke exposure, Beta= .28, p<.001. Across the entire sample
(253 observations), the piCO+ Smokerlyzer gave CO values averaging about 5
ppm higher than the BreathCO device. Looking at only those who were abstinent
overnight (BreathCO CO≤10ppm, 104 observations), the piCO+ Smokerlyzer gave
CO values averaging about 2 ppm higher than the BreathCO device. For those
with more recent smoking exposure (BreathCO CO>10ppm, 149 observations),
the piCO+ Smokerlyzer gave CO values averaging about 7 ppm higher than the
BreathCO device. When compared to the Vitalograph BreathCO, the Bedfont
piCO+ Smokerlyzer provided consistently higher CO values across the range of
measurement. These results indicate that CO values obtained across monitor
brands may lack agreement, especially as the CO values increase.

FUNDING: This research was supported by the Institutional Training grant
T32DA07242 from the National Institute on Drug Abuse. The funding source had
no other role in this project other than financial support.
JUSTIFICATION: The results of this study demonstrate that providing smoking
cessation-based financial incentives to pregnant and newly postpartum women
reduces psychiatric symptoms, especially among depression-prone women who
experience reductions across a wide range of symptoms during the period when
they are most at-risk for postpartum depression.
CORRESPONDING AUTHOR: Ivori Zvorsky, B.A., NIDA Predoctoral Fellow in
Substance Abuse, University of Vermont, Vermont Center on Behavior and Health,
Burlington, VT 05401, United States, Phone: 802-656-2634, Email: izvorsky@
uvm.edu
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THE EFFICACY OF VARENICLINE COMPARED TO PLACEBO FOR
SMOKING CESSATION, USING A REDUCE-TO-QUIT STRATEGY:
ONE RESEARCH CENTER’S RESULTS

FUNDING: Supported by NIH Grants DA35774 and DA35968.

Charles S. Wilcox, PhD*, Nader Oskooilar, MD, PhD, Judy L. Morrissey, RN, MSN,
My-Linh Tong, RN, MSN, NP, Daniel E. Grosz, MD, Kimberly Guevarra, RN, MSN,
NP, Clifford R. Feldman, MD, JD, Don De Francisco, MD, PhD, Pharmacology
Research Institute, Encino, Los Alamitos, and Newport Beach, California

JUSTIFICATION: The findings from this study suggest a lack of agreement in
measurement between two popular CO monitor brands.
CORRESPONDING AUTHOR: Joshua Karelitz, MA, University of Pittsburgh, 3811
O’Hara Street, Pittsburgh, PA 15213, United States, Phone: 412-246-5396, Email:
karelitzjl@upmc.edu

Purpose: Our primary objective was to compare the efficacy of varenicline
to placebo for smoking cessation throughout the final ten weeks of treatment in
subjects motivated to reduce their smoking with the ultimate goal of quitting.
Methods: More than 750 smokers contacted us, from which 49 smokers
signed an informed consent form, thereby entering a 3-10 day screening phase.
The subjects were smoking at least ten cigarettes per day. 44 subjects met all
inclusionary criteria and were randomly assigned to varenicline 1 mg. BID or
placebo BID (n= 22 per group). During the first 12-weeks “Reduction Phase,”
smokers made incremental efforts to reduce their smoking. In the subsequent
12-week “Abstinence Phase,” participants were encouraged/counseled to be
abstinent from smoking. Active pharmacotherapy was concluded at Week-24.
Subjects then entered the 28-week “Follow-Up Phase” and completed their
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JUSTIFICATION: This research, if successful with aid in reducing tobacco
prevalence among opioid treatment patients, a group with a high prevalence of
tobacco use.

participation at Week-52. Successful cessation was pre-defined as end-exhaled
carbon monoxide (CO) measurement < 10 ppm, plus subject reports via the
Nicotine Use Inventory (NUI).

CORRESPONDING AUTHOR: Sharon Hall, Ph. D., UCSF, 401 Parnassus Ave,
San Francisco, CA 94143, United States, Phone: 4154767574, Fax: 4154767677,
Email: sharon.hall@ucsf.edu

Results: Statistically significant results were demonstrated at Week-12 (p<0.01)
and numerous time points thereafter. At Week-28 the analysis of time to “First
Quit” incidence demonstrated a 71% success rate for varenicline versus 32% for
placebo (p<0.01). The sustained “Permanent Quit” analysis also demonstrated
superior efficacy for varenicline (57%) versus placebo (26%), defined as a nonrelapsing sustained successful quit effort and outcome (p<0.05). We analyzed
nine baseline variables to investigate their potential impact on subjects’ cessation
outcomes. Female gender (p<0.05), lower number of years smoking (p<0.01) and
the higher the age when one started smoking (p<0.01) were all associated with a
higher probability of successfully quitting.
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DOES ELECTRONIC CIGARETTE LIQUID NICOTINE
CONCENTRATION AND USER EXPERIENCE INFLUENCE PUFF
TOPOGRAPHY?

Conclusions: Our results provide strong evidence that a Reduce-to-Quit
cessation strategy can increase ones probability of success. The statistical
evidence of varenicline’s efficacy demonstrated at our research center further
highlight its value in helping smokers to successfully and permanently quit.

Tory R. Spindle, BS*1, Kendall N. Pettaway, BS1, Alison B. Breland, PhD1, Thomas
Eissenberg, PhD1, Nareg Karaoghlanian, MEng2, Alan Shihadeh, ScD2, 1Virginia
Commonwealth University, 2American University of Beirut

FUNDING: The clinical work performed was funded by a grant from Pfizer, Inc.
Funding for the compilation of data and all of the statistical analyses was provided
[internally] by Pharmacology Research Institute.

Background: Electronic cigarettes (ECIGs) heat a nicotine-containing solution;
the resulting vapor is inhaled by the user. Experienced ECIG users puffing behavior
(topography) may differ from that of ECIG-naïve cigarette smokers. The extent to
which puff topography is related to e-liquid nicotine concentration in either of these
populations is uncertain.

JUSTIFICATION: While the efficacy of varenicline has been published widely,
these robust results utilizing a Reduce-to-Quit methodology are important for
clinicians and patients, as well as fellow clinical scientists.

Methods: Puff topography was measured in 8 ECIG-naïve cigarette smokers
and 9 ECIG-experienced individuals using an “eGo” ECIG in 4 double-blind
sessions that differed by e-liquid nicotine concentration (0, 8, 18, and 36 mg/ml).
In all sessions, participants underwent two ECIG use bouts in which they took 10
puffs with a 30 second inter-puff interval.

CORRESPONDING AUTHOR: Charles Wilcox, PhD, MPA, MBA, Executive
Director, Pharmacology Research Institute [PRI], 1601 Dove Street, Newport
Beach, CA 92660, United States, Phone: 714.827.3672, Fax: 714.827.3669,
Email: cwilcox@priresearch.com

Results: Mixed ANOVAs with group as a between-subjects factor (ECIG-naïve
or experienced) and nicotine concentration and bout as within-subject factors
were conducted. For puff duration and volume, significant main effects of nicotine
concentration [Fs, (3, 45) > 4.0, ps < .05), bout [Fs, (1, 15) > 8.2, ps < .05),
and group [Fs, (1, 45) > 5.8, ps < .05) were observed. Relative to ECIG-naïve
individuals, those that were ECIG-experienced took puffs that were larger and
longer. Both groups took larger and longer puffs in the second bout relative to
the first. Paired samples t-tests revealed that collapsed across bout and group,
participants took significantly larger and longer puffs when using 0 relative to when
using 36 mg/ml nicotine solution (ts (33) > 4.0, ps < .01). No interactions were
observed for any outcome.
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EXTENDED TOBACCO DEPENDENCE INTERVENTION IN
BUPRENORPHINE TREATMENT
Sharon M. Hall, PhD*1, Gary L. Humfleet, PhD2, James Gasper, PharmD3, David
Hersch, MD4, Sean P. Fleming, BS2, Joseph R. Guydish, PhD2, 1University of
California, San Francisco, 2University of California, 3State of California, Department
of Health Care Services, 4Desert AIDS Project
Tobacco dependence is prevalent in opioid treatment patients. This study
used an innovative motivational system, combined with extended behavioral and
pharmacological treatment, to produce abstinence in buprenorphine treatment
patients. The primary hypothesis was that the Innovative System (IS) would be
more effective than the Standard Treatment Control (STC) at 12 and 18 months
after entrance into the intervention. Buprenorphine treatment patients (N=175)
smoking more than 5 cigarettes per day (cpd) were randomly assigned to
either IS or STC. Intent to quit smoking was not required. In STC, participants
received a brochure on quitting, a list of local referrals, and an information sheet
on obtaining cessation medication. In IS, participants were counseled using a
computerized motivational counseling system at baseline and months 3, 6, and
12. If an IS participant requested cessation treatment, they received combined
pharmacotherapy and behavioral counseling. Pharmacotherapy was nicotine
replacement treatment (NRT), and, if NRT failed, varenicline. Treatment was
available for six months after initiated. Assessments were at baseline, and months
3, 6, 12, and 18. Seven-day biochemically verified point prevalence abstinence
from cigarettes was the primary dependent variable.

Conclusions: The observed differences in topography between groups suggest
that ECIG experience may alter puff topography, perhaps as an attempt to control
nicotine delivery. In addition, larger and longer puffs observed in the 0 mg nicotine
liquid condition may indicate compensatory behavior when no nicotine is available.
If ECIG topography influences nicotine delivery, it is relevant to understanding
the subjective and physiological effects that ECIGs produce. Understanding this
relationship may be critical to predicting and controlling individual- and populationlevel outcomes associated with these products.
FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse of the National Institutes of Health under Award Number
P50DA036105 and the Center for Tobacco Products of the U.S. Food and Drug
Administration. The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Institutes of Health
or the Food and Drug Administration. This study was conducted at Virginia
Commonwealth University’s Center for the Study of Tobacco Products (CSTP).
JUSTIFICATION: This study can facilitate understanding of specific factors that
may influence nicotine delivery from ECIGs, such as puffing behaviors and e-liquid
nicotine concentration, that will be critical for regulatory agencies when assessing
the abuse potential and efficacy for smoking cessation associated with these
products.

Here, we present baseline descriptive data, and CO-corrected abstinence
rates from months 3 and 6. The sample was primarily male (75%), Caucasian
(71%), non-Hispanic (83%) and unemployed (60%). Mean age=40.4 years. Only
25.9% had a goal of quitting forever, and most (57.5%) smoked between 11-20
cpd. In IS, 54% of participants requested treatment that was offered as part of the
intervention (pharmacotherapy and behavioral counseling), a higher percentage
than found in previous studies. At 3 months, CO-verified 7-day abstinence rates
were: IS=14.1%; STC=5.6%, p=.056). At 24 weeks, IS=14.1%; STC=10%, p=.40.
These preliminary results indicate high treatment acceptance rates in IS. Although
abstinence rates were higher in IS at 3 months than in STC, it is unclear whether
this superiority will be maintained to months 12 and 18, the critical points for
hypothesis testing.

CORRESPONDING AUTHOR: Tory Spindle, BS, Graduate Student, Virginia
Commonwealth University, Psychology, 1112 East Clay Street, Richmond, VA
23220, United States, Phone: 804- 827- 3562, Email: spindletr@vcu.edu

FUNDING: National Institute on Drug Abuse
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use and provision of Motivation enhancement therapy considering the stage
of change is important. An offer and provision of Pharmacotherapy for tobacco
cessation in this population is essential.

SELF-TAILORED ONLINE DEPOSIT CONTRACTING TO PROMOTE
SMOKING ABSTINENCE

FUNDING: No funding

Brantley Jarvis*, Jesse Dallery, University of Florida, Department of Psychology

JUSTIFICATION: Prevalence rates of tobacco use among drug use population
are nearly three times higher when compared to the general population and
contributes to the staggeringly high rates of morbidity and mortality. Hence it is
imperative to study tobacco use characteristics in this population in order to plan
intervention.

More innovative and effective treatments are required to aid the millions of
smokers who attempt to quit unsuccessfully each year. We evaluated whether
an Internet-based smoking cessation program would promote abstinence and
whether participants would find it acceptable. Participants tracked and submitted
their smoking levels twice per day using carbon monoxide (CO) meters and a
study website. In addition to receiving educational information, participants made
a monetary deposit of their choosing, which they could earn back for meeting
individualized smoking goals. Following baseline, participants attempted to
gradually reduce their smoking across 4 days and to completely abstain for the
remaining 10 days of the study. Eight smokers enrolled and completed the single
subject design study. During the reducing and abstaining phases, 15% and 53%
of the samples were negative for recent smoking (CO < 7ppm) compared to 1%
during baseline. Average ratings of treatment acceptability were favorable across
all components, especially for feedback and self-tracking features. This study
suggests that an online monetary deposit contract system is a feasible, acceptable,
and efficacious intervention to promote smoking abstinence. Abstinence rates were
similar to previous deposit contract studies but lower than traditional contingency
management treatments. Future applications that extend to mobile platforms and
allow for smaller and more frequent micro deposits may be even more efficacious
and acceptable.

CORRESPONDING AUTHOR: Sonali Jhanjee, MD, Dr. , All India Institute of
Medical Sciences, E-24, West Ansari Nagar, New Delhi, 110029, India, Phone:
9818621709, Email: sonali_arj@hotmail.com
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NEURAL CORRELATES OF DEPRESSION IN SMOKERS – A
SYSTEMATIC REVIEW OF IMAGING STUDIES
Michele de Oliveira Gonzalez1, Anna E. Goudriaan2,3, Cíntia de Azevedo-Marques
Périco1, Arthur Guerra de Andrade1,4, Chiang-Shan Ray Li5, João Mauricio
Castaldelli-Maia*1,4, 1Department of Neuroscience, Medical School, Fundação
do ABC, Santo André, SP, Brazil, 2Department of Psychiatry, Academic Medical
Center, University of Amsterdam, Amsterdam, The Netherlands, 3Arkin, Mental
Health Care, Amsterdam, The Netherlands, 4Department of Psychiatry, Medical
School, Universidade de São Paulo, São Paulo, SP, Brazil, 5Department of
Psychiatry, Yale University, New Haven, CT, United States

FUNDING: No funding
JUSTIFICATION: Combining behavioral economic smoking cessation interventions, like deposit contracting, with innovative web-based technologies is feasible,
efficacious, and could have widespread health benefits for smokers highly
motivated to quit.

Background: There is uncertainty about the psychopathological mechanisms
underlying the association between depressive symptoms and smoking behaviors.

CORRESPONDING AUTHOR: Brantley Jarvis, MA, Graduate Student, University
of Florida, Department of Psychology, 701 SW 62nd Blvd Apt W164, Gainesville,
FL 32607, United States, Phone: 7576721750, Email: jarvisbp@ufl.edu

Objectives: To summarize neuroimaging studies to better understand the neural
correlates of depressive symptoms in tobacco smokers.
Data Sources: Search in PubMed, Web of Science and PsycINFO database
using the keywords “depressive OR depression” AND “tobacco OR nicotine OR
smok* OR cigarette” AND “neuroimage OR magnetic resonance OR smri OR
structural magnetic resonance OR fmri OR functional magnetic ressonance OR
pet OR positron emission tomography”.
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TOBACCO USE AND READINESS TO QUIT IN OPIOID
DEPENDENT USERS ON MAINTENANCE TREATMENT

Study elegibility criteria, participants and interventions: Original articles,
which used neuroimaging, and presented neural findings regarding depressive
symptoms and smoking.

Sonali Jhanjee, MD*, Piyali Mandal, MD, Dharmender Singh, MD, All India Institute
of Medical Sciences

Study appraisal and synthesis methods: The first and the last author read
the abstracts of all the studies found in the search (n = 160). The inclusion and
exclusion criteria were applied and 131 articles were excluded. Then, both authors
read the remaining 29 studies.

Objectives: This study aims to examine the pattern and severity of tobacco
use, readiness to quit, perceived personal health risk susceptibility of tobacco
and importance of intervention, among patients on maintainence treatment with
buprenorphine naloxone for opioid dependence (mostly on Heroin) with a view
to plan systematic intervention at a clinic run by National Drug Dependence
Treatment Centre, AIIMS, New Delhi

Results: 19 studies were included in the review. In the phase of active/chronic
smoking, depression is characterized as comorbidity and would be related to
an increase of dopamine in the synaptic cleft and decreased MAO-A, what can
explain a greater severity in both smoking behaviors and depressive symtpoms,
respectivelly. Stimuli-fMRI studies also showed there was a positive correlation
between the level of depressive symptoms and a greater response to stimuli. In
the withdrawal phase, depressive symptoms would be related to the withdrawal
syndrome and increased MAO-A, and stimuli-fMRI studies showed that there is a
negative correlation between level of depression and reactivity to negative stimuli
during abstinence.

Materials & Methods: Thirty males on treatment for opioid dependence on
maintainence treatment were assessed using Tobacco Use Characteristics,
Fagerstrom Test for Nicotine Dependence (smoker and smokeless tobacco user)
(FTND), Readiness to Change questionnaire (RCQ), Smoker’s Perceived Health
Risk Evaluation (SPHERE), Perceived Importance of Intervention scale.
Results: 93.4% of the subjects were smokers, 6.6 % were using smokeless
tobacco only whereas 3.3% were using both. Mean age of starting tobacco use
was 13±2.3 years. Most were chronic users(15±5 years) and mean number of bidi/
day was 18.8±10. Mean FTND ( measuring severity of dependence) score was
5.4 ± 2.3 among smokers. Perceived personal health and risk was poor and 75%
subjects had never made an attempt to quit tobacco in the past. Currently, 37%
were in precontemplation, 40% in contemplation and only 23 % were in action
stage of change. 43.3% considered intervention for smoking cessation important

Limitations: Risk of bias in individual studies, and across studies, was not
assessed, and no method of handling data and combining results of studies was
carried out.
Conclusion: These findings support a neural basis for the association between
smoking behaviors and depressive symptoms that depends on the phase of
smoking (abstinence or active/chronic use).

Conclusions: Early age of onset, chronicity of tobacco use and moderate
severity of nicotine dependence, low perception of harm from tobacco warrant
clinical attention. Education regarding the enormous risks of continued tobacco

Registration:
This
review
(2013:CRD42013005327).
FUNDING: None
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JUSTIFICATION: Notwithstanding the huge impact of smoking and depression
alone, comorbidity between them is highly prevalent and it is a complicating factor
for their treatment. Although epidemiological studies have been showing several
aspects of this comorbidity, there is uncertainty about the psychopathological
mechanisms underlying the association of symptoms of both disorders. This
review aimed to summarize the findings of neuroimaging studies that focus on
the correlation between depression and smoking, trying to clarify the possible
mechanisms involved in this important comorbidity

DETERMINING MENSTRUAL PHASE IN TOBACCO USE
RESEARCH: A REVIEW WITH RECOMMENDATIONS
Alicia M. Allen, PhD, MPH1*, Aimee McRae-Clark, PharMD2, Michael E. Saladin,
PhD2, Kevin M. Gray, MD2, Cora Lee Wetherington, PhD3, Sherry A. McKee PhD4,
Sharon S. Allen, MD, PhD1, 1University of Minnesota, 2Medical University of South
Carolina, 3National Institute on Drug Abuse, National Institutes of Health, 4Yale
University School of Medicine

CORRESPONDING AUTHOR: João Mauricio Castaldelli-Maia, MD, Department
of Psychiatry, Medical School, University of São Paulo, Rua Dr. Ovídio Pires de
Camargo, 785, São Paulo, SP 05403-903, Brazil, Phone: +551138871549, Email:
jmcmaia2@gmail.com

Menstrual phase has been found to be significantly associated with a several
tobacco-related outcomes, including withdrawal symptomatology, cue response,
nicotine response and cessation. Unfortunately, identification of menstrual phase
in biobehavioral research has not been standardized. Therefore, there is a need to
review the current strategies being used to identify menstrual phase and provide
recommendations that will enhance methodological uniformity in the field.
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Mark Myers, PhD*1,2, David Strong, PhD2, Sarah Linke, PhD2, C. Richard Hofstetter,
PhD3, Wael Al-Delaimy, MD2, 1VA San Diego Healthcare System, 2U.C. San Diego,
3
San Diego State University

We conducted a literature review via PubMed for “menstrual cycle” and
“menstrual phase.” Our goal was to review current methods used to identify
menstrual phase in women who had physiologically regular menstrual cycles.
Therefore, we excluded articles that focused on exogenous hormones, postpartum,
menstrual-related problems (e.g. anovulation), and infertility. We also excluded
articles that included either younger (<18) or older (>45) study samples.

Evidence supports the value of smoking cessation treatment for improving
outcomes. However, studies consistently indicate that most cigarette smoking
quit attempts are unassisted. A growing literature addresses the need to reduce
cigarette smoking prevalence by increasing the use of assistance when attempting
to quit. However, little is known regarding mechanisms influencing treatment
utilization. To this end, the present study examined the effect of beliefs regarding
ability to quit on utilization of assistance for smoking cessation. Specifically, we
hypothesized a mediation model whereby the relationship between smoking and
use of assistance is influenced by beliefs in one’s ability to quit.

A total of 370 articles were initially identified. After exclusionary criteria were
applied 33 articles remained, among which six different methods (self-report of
onset of menses, basal body temperature (BBT), urinary luteinizing hormone
(LH) testing, sex hormones via saliva samples, sex hormones via blood samples,
and transvaginal ultrasound). The most common method used was self-report of
onset of menses (32/33 articles). The least common methods used were BBT
(1/33 articles) and transvaginal ultrasound (1/33 articles). We noted variation in
the application of each method to determine menstrual phase, as well as the cost,
burden, precision and accuracy of each method.

The present study included 474 of the 1,000 respondents who completed both
baseline and follow-up California Smokers Cohort telephone surveys. Included
were baseline current smokers who reported a 24-hour quit attempt at follow-up.
Variables representing heaviness of smoking, beliefs in ability to quit and use of
assistance were derived from survey items.

There is a lack of consistency in methodology used to determine menstrual
phase. While transvaginal ultrasound is the gold standard, the use of this method
is usually too costly and/or burdensome. Therefore, we recommend combining
several methods to improve accuracy of phase identification as well as to minimize
costs and burden. We also provide recommendations for reducing selection bias
and confounding. The adoption of these recommendations will yield a decrease
in misclassification bias within individual studies, as well as facilitate cross-study
comparisons.

A LONGITUDINAL STUDY OF THE ROLE OF QUITTING BELIEFS
IN UTILIZING SMOKING CESSATION ASSISTANCE

The hypothesized mediating model was tested using a product of coefficients
method, controlling for demographics. Greater heaviness of smoking and lower
belief in ability to quit were each significantly related to use of assistance (p’s
< .001). As hypothesized, quitting beliefs significantly mediated the relationship
between smoking and use of assistance (a*b=0.19, 95% CI = -0.29 to -.010).

FUNDING: Support for this project was provided by the following Specialized
Center of Research (SCOR) on Sex Differences grants: P50-DA033942 (S.
Allen and A. Allen), P50-DA016511 (McRae-Clark, Saladin and Gray), and P50DA033945 (McKee). Additional support was provided by National Institutes on Drug
Abuse (K24DA038240; McRae-Clark) and the Building Interdisciplinary Research
Careers in Women’s Health Grant (# K12HD055887; A. Allen) from the Eunice
Kennedy Shriver National Institutes of Child Health and Human Development
(NICHD), the Office of Research on Women’s Health, and the National Institute
on Aging, NIH, administered by the University of Minnesota Deborah E. Powell
Center for Women’s Health. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the NIH.

The present data support a mechanism whereby the effect of smoking rate on
treatment utilization is mediated by beliefs in ability to quit. Greater belief in one’s
ability to quit may represent an obstacle to treatment utilization thereby reducing
the likelihood of successful cessation. The present findings suggest the value of
marketing messages that normalize the need for assistance when attempting
to change an addictive behavior and emphasize the difficulty of quitting without
assistance.
FUNDING: State of California Department of Health

JUSTIFICATION: This project provides methodological recommendations for
identifying menstrual phase in biobehavioral research.

JUSTIFICATION: This study suggests public health marketing address beliefs
about quitting in order to improve utilization of smoking cessation treatments.

CORRESPONDING AUTHOR: Alicia Allen, PhD, MPH, Assistant Professor,
University of Minnesota, Family Medicine & Community Health, 717 Delaware
Street SE, Minneapolis, MN 55414, United States, Phone: 6126240896, Fax:
6126241466, Email: alle0299@umn.edu

CORRESPONDING AUTHOR: Mark Myers, PhD, VASDHS/UCSD, 3350 La Jolla
Village Drive, San Diego, CA 92161, United States, Phone: 858-642-3436, Email:
mgmyers@ucsd.edu

129

404

Poster Session 1 • Thursday, February 26, 2015 • 11:30 a.m.–1:00 p.m.
POS1-59

Results: Of 39 patients participating in the cessation program, 13% would
have been misidentified based upon self-reported tobacco use “every day”, “some
days”, or “not at all”. These patients were captured through assessing time since
last cigarette use. Though 44% reported trying pharmacotherapy at least once in
the past to try and quit, only 5% reported current use. Of 8 patients (21%) using
e-cigarettes, none were using other pharmacotherapy to try and quit smoking. Prior
quit attempts were reported by 62% of patients including 26% who reported trying
to quit within the past year. High intent to quit smoking (score 7+) was reported by
77% of patients and 61% reported strong confidence in ability to quit. Though 74%
of patients reported “lessening impact of current health problems” as a motivation
to quit, only 3% reported “Dr’s encouragement/advice” as a motivation. Though
36% of patients lived or worked with a smoker and 41% reported having someone
to help them quit or quit, only 3% reported having a health provider to help them
quit. High concordance was observed between self-reported and biochemically
confirmed tobacco use.

A PRELIMINARY STUDY OF THE EFFECTS OF AN EXERCISE
REGIMEN ON CRAVING AND USE OF CIGARETTES
IN INDIVIDUALS WITH CONCURRENT COCAINE- AND
TOBACCO-USE DISORDER
Richard De La Garza, II, PhD*, Joel D. Eisenhofer, BS, Daisy G.Y. ThompsonLake, MS, Daniel S. DeBrule, PhD, Titilayo Makanjuola, Chris Rodgman, MD,
Thomas F. Newton, MD, Jin H. Yoon, PhD, Baylor College of Medicine.
The current study evaluated the effects of treadmill exercise on basic fitness
measures and objective and subjective measures of nicotine use and craving in
cocaine-dependent cigarette smokers. Participants were randomized to one of
three exercise conditions: running, walking, or sitting (placebo condition). Exercise
sessions were 30 min and conducted 3 times a week for 4 consecutive weeks.

Conclusions: Cancer patients who actively participate in a dedicated tobacco
cessation program may not receive adequate cessation advice or support from
oncology providers. E-cigarette use by cancer patients may be more prevalent
than FDA approved smoking cessation medications.

There were no differences in demographic or drug use variables among
Runners (N=10), Walkers (N=7) and Sitters (N=7). On average, participants
were Black (71%), male (80%), 44.7±1.1 (Mean±S.E.M) years of age, and
reported using cocaine for ~20 years. Participants smoked 12.4±1.8 cigarettes
per day (CPD) for 26.4±2.1 years and had FTND scores of 4.5±0.6. Several
metrics indicated clear distinctions among Runners vs. Walkers vs. Sitters,
including mean distance covered (1.89±0.09, 1.19±0.14, 0±0 miles, respectively;
p<0.0001) and calories burned (274.4±32.9, 134.6±10.5, 73.5±0; p<0.0001)
during sessions. Remote physiological monitoring via Bioharness during sessions
showed that the groups also differed according to mean maximum HR (p<0.0001)
and respiration (p<0.0001). Across the 4-week study, exercise improved fitness
measures including reducing body weight (-11.3±8.5, -4.0 ±2.9, +2.7±2.3 pounds;
p=0.28) and decreasing resting HR (-3.3±4.1, +5.2±2.6, +9.1±3.0 bpm; p=0.05).
Though not statistically significant, exercise reduced Questionnaire of Smoking
Urges scores (-5.2±3.4, -18.4±5.5, -6.1±2.9, p=0.06), current craving for nicotine
(VAS scale of 100)(-11.3±9.5, -20.2±9.9, +1.4±5.5, p=0.25) and CPD (-2.0±2.1,
-1.6±2.1, -0.5±1.8, p=0.82).

FUNDING: S. Lewis Cooper, MD, is supported as a Hollings Cancer Center Abney
Clinical Scholar.
JUSTIFICATION: Cancer patients participating in a tobacco cessation program
received little cessation support from oncology providers and demonstrated higher
than expected E-cigarette use.
CORRESPONDING AUTHOR: Samuel Cooper, MD, Assistant Professor, Medical
University of South Carolina, Radiation Oncology, 169 Ashley Ave, Charleston, SC
29425, United States, Phone: 843-792-3271, Email: coopersl@musc.edu
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PSILOCYBIN-OCCASIONED MYSTICAL EXPERIENCES IN THE
TREATMENT OF TOBACCO ADDICTION

To our knowledge, this is the first study to evaluate the effects of a multi-week
exercise program in individuals with concurrent cocaine and tobacco-use disorder.
The data clearly show significant improvements in basic fitness measures though
significant reductions in nicotine use and craving were not observed. This was
a preliminary trial with a small sample size, so our power to detect statistically
significant effects on cigarette use and craving outcomes was limited.

Albert Garcia-Romeu, PhD*, Roland R. Griffiths, PhD, Matthew W. Johnson, PhD,
Johns Hopkins University School of Medicine
Psilocybin-occasioned mystical experiences have been linked to persisting
effects including positive changes in behavior, attitudes, and values, and increases
in the personality domain of openness in healthy volunteers. In an open-label
pilot-study of psilocybin-facilitated smoking addiction treatment, 15 smokers
received 2 or 3 doses of psilocybin in the context of cognitive behavioral therapy
(CBT) for smoking cessation. Twelve of 15 participants (80%) demonstrated
biologically verified smoking abstinence at 6-month follow-up. Participants who
were abstinent at 6 months (n=12) were compared to participants still smoking
at 6 months (n=3) on measures of subjective effects of psilocybin. Participants
abstinent at 6 months showed significantly higher scores on a measure of
psilocybin-occasioned mystical experience. No significant differences in general
intensity of drug effects were found between these groups, suggesting that
mystical-type subjective effects, rather than overall intensity of drug effects, are
responsible for smoking cessation. Nine of 15 participants (60%) met criteria
for “complete” mystical experience. Smoking cessation outcomes at 6-month
follow-up were significantly correlated with measures of mystical experience on
psilocybin session days, as well as retrospective ratings of personal meaning and
spiritual significance of psilocybin sessions. These results suggest a mediating
role of mystical experience in psychedelic-facilitated addiction treatment.

FUNDING: NIH DA030722
CORRESPONDING AUTHOR: Richard De La Garza, II, PhD, Professor, Baylor
College of Medicine, Department of Psychiatry, 1977 Butler Blvd., Ste. E4.163,
Houston, TX 77030, United States, Phone: 713-791-1414 x26020, Email: rg12@
bcm.edu
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BASELINE CHARACTERISTICS OF CANCER PATIENTS
REFERRED TO A DEDICATED TOBACCO CESSATION PROGRAM
USING A MANDATORY ASSESSMENT, MANDATORY REFERRAL
APPROACH: A PILOT STUDY
S. Lewis Cooper, MD, Katherine Hoover, PharMD, K. Michael Cummings, PhD,
MPH, Matthew Carpenter, PhD, Kelly Crowley, PharMD, David Marshall, MD,
Dianne Wilson, Graham W. Warren, MD, PhD*, Medical University of South
Carolina

FUNDING: The Beckley Foundation provided initial funding for this research, with
continued funding provided by Heffter Research Institute. Support for Dr. GarciaRomeu was provided by National Institute on Drug Abuse Grant T32DA07209.

Background: Cancer patients who smoke frequently do not receive tobacco
cessation support from treating oncologists. Data suggest that mandatory
assessment of tobacco use coupled with automated referral to a dedicated
cessation program may increase access to cessation support, but there is little
information on characteristics of cancer patients who participate in such a smoking
cessation program.

JUSTIFICATION: This research represents a novel approach to smoking cessation
combining established cognitive-behavioral therapy techniques with high-dose
administration of a psychedelic drug to elicit brief, but powerful experiences, which
may substantially decrease craving, and improve long-term treatment outcomes.

Methods: Cancer patients newly referred for radiotherapy were screened using
a structured tobacco assessment. Patients who self-reported tobacco use within
the past 30 days were automatically referred to a dedicated cessation program.
Pilot information on tobacco use, pharmacotherapy, willingness to quit, and
existing support are reported.

CORRESPONDING AUTHOR: Albert Garcia-Romeu, PhD, Postdoctoral Fellow,
Johns Hopkins School of Medicine, Psychiatry and Behavioral Sciences, 5510
Nathan Shock Drive, Baltimore, MD 21224, United States, Phone: 7862397990,
Email: AGarci33@jhmi.edu
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attention because they are the most at risk for tobacco related harms and many
actively participate in smoking treatment. However, little is known how mental and
physical health conditions interact to influence smoking cessation.

THE SOONER THE BETTER: AN EARLIER TARGET QUIT DATE
PREDICTS SMOKING CESSATION OUTCOMES

Method: In this cohort study, adult smokers (n=6,453, recruited 2011-2013)
received up to 26 weeks of personalized nicotine replacement therapy and
behavioral counseling delivered across 38 primary care settings. Quit rates were
assessed 6-months after study enrolment. Four groups were used for analysis,
participants with: MI alone, CD alone, comorbid CD and MI, and a control group
of participants without MI or CD. Prevalence estimates for demographic, nicotine
dependence, motivational and behavioral characteristics were assessed using
descriptive statistics. Associations between participants with and without MI and
CD and 6-month post-intervention quit rate were then estimated using logistic
regression models.

Andra Ragusila, MSc, Justine Mascarenhas, MSc, Anna Ivanova, MPH, Peter
Selby, MBBS, Laurie Zawertailo*, PhD, Nicotine Dependence Service, Centre
for Addiction Mental Health, Dept. of Pharmacology and Toxicology, Dalla Lana
School of Public Health, University of Toronto
Having a target quit date (TQD) has been identified as a predictor of smoking
cessation, but the evidence remains mixed on whether the timing of the TQD is in
itself a predictor of a successful quit attempt. The
purpose of this study was to determine if the TQD timing following a smoking
cessation workshop was a predictor of smoking abstinence at follow-up.

Results: Participants with both MI and CD were more likely to be socioeconomically disadvantaged, have high levels of nicotine dependence, initiate
smoking at an early age, and have more quit attempts compared to other groups.
Among participants who consented to participate, 1,865 (29%) had complete
follow-up data. Based on an intent-to-treat analysis, there was no association
between having MI alone (OR 0.70 [95% CI 0.51, 1.21]) or CD alone (OR
0.75 [95% CI 0.52,1.10]) and the 6-month quit rate. However, participants with
comorbid MI and CD were less likely to remain quit at 6-month follow-up compared
to participants without MI or CD (OR 0.44 [95% CI 0.28, 0.70]).

A total of 5793 adult current cigarette smokers participated in a smoking
cessation workshop that provided a one-hour psychoeducation session, a
resource booklet, and a five-week prepackaged kit of nicotine patch treatment. All
participants were asked to choose a TQD within 30 days of the workshop. TQD
latency in days was calculated as the difference between the workshop date and
the TQD at the time of the workshop and were categorized as follows: from the
workshop date to 14 days 68% (3934/5793), 15 to 31 days 32% (1852/5793).
Seven participants did not list a quit date and were excluded from the analysis.
Participants were contacted up to 4 times by email to complete a self-report survey
at the end of treatment [5-week post TQD] and at 6 months post TQD.

Conclusion: People with multiple complex health conditions do not achieve the
same abstinence rates as other treatment seekers. Investigation into treatment
and contextual factors that facilitate or hinder smoking cessation in this group is
warranted.

2736 participants completed the 5 week survey and 2058 completed the 6
month survey.

FUNDING: This study was funded by the Ontario Ministry of Health and Long-Term
Care. Catherine Goldie is supported through a Centre for Addiction and Mental
Health Postdoctoral Fellowship.

Using binary logistic regression, TQD latency, Heaviness of Smoking index
(HSI), quit confidence, quit importance, mental health comorbidity, gender and
age were analyzed as predictor variables for 7-day point prevalence abstinence.
Amount of NRT used was asked only at the 5 week survey and thus was only
included for the 5 week model. When holding all other variables constant,
participants who chose a quit date within the first 2 weeks were 1.38 times more
likely to be quit at the end of treatment (95% CI: 1.12-1.69, p=.002) and 1.27 times
more likely at the 6 months follow-up (95% CI: 1.01-1.61, p=.044).

JUSTIFICATION: This paper informs clinical practice as it examines a group of
patients that have traditionally been viewed as hardened to cessation efforts,
explores 6-month abstinence rates as well as hypothesized barriers to quit
success.
CORRESPONDING AUTHOR: Catherine Goldie, PhD RN, Postdoctoral Fellow,
Centre for Addiction and Mental Health, Nicotine Dependence Clinic, 175 College
St., Toronto, ON M5T 1P7, Canada, Phone: 6137706286, Email: katie.goldie@
queensu.ca

TQD latency emerged as an independent predictor of cessation outcomes
in exploratory analyses, when controlling for smoking and other baseline
characteristics. Additional research is needed on whether participants who chose
a later TQD should be encouraged to choose an earlier date, or should instead
receive additional resources and motivational interventions.
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FUNDING: Support for this research was provided by the Ontario Ministry of
Health and Long-Term Care, Health Promotion Branch

DIFFERENCES IN SMOKING BEHAVIORS AND SMOKE
EXPOSURE BY NICOTINE METABOLITE RATIO IN LITTLE CIGAR
SMOKERS

JUSTIFICATION: Encouraging a target quit date within the first two weeks of
starting treatment may improve quit outcomes.
CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Clinical Scientist, Centre
for Addiction and Mental Health, Nicotine Dependence Service, 175 College
Street, Toronto, ON M5T1P7, Canada, Phone: 416-535-8501 x77422, Fax: 416595-8862, Email: laurie.zawertailo@camh.ca

Andrew A. Strasser, PhD*1, Neal L. Benowitz, MD2, Lynn T. Kozlowski, PhD3,
Rachel E. Tyndale, PhD4, Caryn Lerman, PhD1, 1University of Pennsylvania,
2
University of California, San Francisco, 3University at Buffalo (SUNY), 4University
of Toronto
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The rate of nicotine metabolism alters smoking behaviors. Faster nicotine
metabolizers smoke more and puff more vigorously on cigarettes, have greater
smoke exposure, and have greater nicotine dependence and rates of lung cancer.
Little cigars are significantly less expensive; are less regulated; and are perceived
as less harmful, than cigarettes. Little cigar sales have doubled over the past
decade and are an emerging health concern. The goal of the current study was
to examine the effect of rate of nicotine metabolism on smoking behaviors and
smoke exposure when switching from cigarettes to little cigars.

COMORBID MENTAL ILLNESS AND CHRONIC DISEASE AS
A BARRIER TO SMOKING CESSATION: RESULTS FROM THE
SMOKING TREATMENT FOR ONTARIO PATIENTS (STOP) STUDY
Catherine Goldie, PhD, RN*1, Laurie Zawertailo, PhD1,2, Sarwar Hussain, MSc1,
Erin Cameron, MPH1, Anna Ivanova, MPH1, Peter Selby, MBBS, CCFP, MHSc,
FASAM1,2, 1Nicotine Dependence Clinic at the Centre for Addiction and Mental
Health, 2University of Toronto

Study eligibility consisted of current daily cigarette smoking with an established
history of cigar use, and being identified as slow or fast nicotine metabolizers
(3-hydroxycotinine: cotinine values of < .26 and > .42, respectively) as determined
from a blood sample. The study sample was predominantly male (80%), AfricanAmerican (63%), with a mean age of 41.5 (SD=12) years and moderate nicotine
dependence [FTND 5.4 (SD=1.8)]. 90 participants (46 fast and 44 slow) were
equally randomized to Black and Mild or King Edward little cigars and attended 5
laboratory sessions over 20 days: a 5 day cigarette smoking period then a 15 day

Background: Tobacco users described as hardened to cessation efforts often
have greater difficulty quitting due to high nicotine dependence and low motivation.
Within this population, two subgroups are prominent: people with mental illness
(MI), and people with chronic disease (CD). These patients necessitate special

131

406

Poster Session 1 • Thursday, February 26, 2015 • 11:30 a.m.–1:00 p.m.
POS1-66

little cigar smoking period. Behavioral measures consisted of smoking topography
and daily use; biological measures included breath carbon monoxide (CO), total
nicotine equivalents, NNK and mercapturic acids.

WHAT DO YOUNG ADULTS DEFINE AS “SMOKING?” A STUDY OF
INDIVIDUAL DIFFERENCES

Results indicate that fast nicotine metabolizers smoke more daily little cigars
than slow nicotine metabolizers. In particular, fast metabolizers randomized to King
Edwards smoke significantly more than slow metabolizers (9.1 vs. 5.9, p=.04); a
contrast to having comparable initial cigarette smoking rates. Increased smoking
behavior had an effect on smoke exposure. CO was significantly greater for fast
metabolizers than slow metabolizers (p=.04). CO increased in slow metabolizers
by approximately 25% when switching to little cigars; CO increased by 36% in
fast metabolizers. Results suggest that faster nicotine metabolizers may be at
increased risk for greater use and greater smoke exposure when using little cigars.

Amy S. Farrell, MA*, Leslie A. Robinson, PhD, Jeanelle S. Ali, MS, The University
of Memphis
Study validity often depends on accurate self-reports of participant smoking.
However, a dearth of empirical literature exists addressing how individuals define
what a ‘smoker’ is. Methods used to assess self-reports of tobacco use vary from
study to study, and associations between a smoker’s identity and researcherderived categories do not always coincide. The purpose of this study was to
explore individual differences in how young adults define smoking.

FUNDING: Funded by: U01-DA-020830-09S1 (Lerman and Tyndale)

Data were drawn from a young adult cohort of a longitudinal study of risk factors
for smoking onset. A measure of what constitutes ‘smoking’ was created, ranging
from restrictive definitions of smoking to unrestrictive definitions. An unrestrictive
definition would include those that smoked even at the lightest levels. A 3-way
factorial ANOVA was conducted, using ethnicity, gender, and smoking level as
predictors of the degree of restriction in participants’ definition of smoking.

JUSTIFICATION: This study is among the first to examine use pattern and toxin
exposure in little cigar smokers at a brand specific level and by examination at the
individual difference level using heritable markers.
CORRESPONDING AUTHOR: Andrew Strasser, PhD, Associate Professor,
University of Pennsylvania, Psychiatry, 3535 Market Street, Philadelphia, PA
19104, United States, Phone: 215-746-5788, Email: strasse3@mail.med.upenn.
edu

Results revealed an interaction effect between ethnicity and amount smoked,
F (1, 197) = 6.80, p = .01. Among LITS, Caucasians were more likely to have a
more restrictive definition of smoking than African Americans. In contrast, among
heavy smokers, Caucasians were more likely to have an unrestrictive definition of
smoking when compared to African Americans. The main effect of smoking level
was also significant, F (1, 197) = 5.79, p = .017, with heavy smokers being more
likely to be unrestrictive in their definition of smoking as compared to LITS.
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HEALTH RISK BEHAVIORS IN A RISKY PROFESSION: THE
TOBACCO AND ALCOHOL USE OF FIREFIGHTERS IN THEIR
FIRST YEARS OF SERVICE

In summary, African Americans who smoked heavily, Caucasian LITS, and LITS
in general were more likely to be restrictive in their definition of smoking, meaning
they were less likely to include themselves as smokers on self-report measures.
In contrast, Caucasians who smoked heavily and heavy smokers in general were
more likely to include themselves as smokers on self-report measures. Together,
these findings suggest that simply asking about participant smoking level is not a
sufficient measurement strategy, because young adults do not interpret the term
smoking in a homogeneous way. Individuals should be asked about specific levels
of use, not whether or not a participant is a smoker.

Suzy Bird Gulliver, PhD*1,2, Michelle Pennington, BA1,2, Victoria Torres, BA1,2,
Samanta Synett, BA1,2, Rose T. Zimering3,4, 1Baylor Scott and White Healthcare,
2
TAMUCOM, 3VA Boston Healthcare System, 4Boston University
Firefighters’ occupational exposure places them at risk for multiple health
complications including increased cardiovascular disease and higher rates of
mental health problems like PTSD (Meyers et al., 2011; Kimbrel et al., 2011)
Professional departments typically make tobacco abstinence a condition of
employment, yet our early work shows that firefighter recruits relapse to tobacco
use in the first year, and that for those relapsers, alcohol use is increased as
well, irrespective of exposure to traumatic stress (Vanderveen et al., 2012). Here,
we expand on the earlier study of 324 firefighter recruits by assessing smoking
status and its correlates over the first three years of fireservice. At baseline, 3%
were current smokers. At annual 1, smokers made up 5.3% of the sample, and
at Annual 2, 5.6% of the sample smoked. At our final follow-up, only 4% smoked.
However, other tobacco us steadily increased over time, with 6.5%, using other
tobacco at Year 1, 7.1 % at Year 2, and 8.4% at Year 3. Smokers and other tobacco
users were heavier drinkers at all time points, and this relationship appears to
be independant of traumatic exposure. Additional analyses of this complete data
set are underway. We anticipate that tobacco relapse and movement between
tobacco use groups will continue to relate to other health risk behaviors such as
heavy drinking. The public health and public safety implications are discussed.

FUNDING: This research was supported by the National Institutes of Health,
HL50723
JUSTIFICATION: Because individual differences exist among ethnic groups and
different levels of smokers, measurement to identify smokers can be improved in
clinical research, clinical practice, and public health settings.
CORRESPONDING AUTHOR: Leslie Robinson, PhD, Associate Professor, The
University of Memphis, Psychology, 400 Innovation Drive, Memphis, TN 38152,
United States, Phone: 901.678.1667, Email: lrobinso@memphis.edu
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MENTAL DISORDERS ARE ASSOCIATED WITH SMOKING
ABSTINENCE MOTIVATION AND CESSATION ATTEMPTS AMONG
INDIVIDUALS IN OPIATE DEPENDENCE TREATMENT

FUNDING: This projects was funded by an NIMH award R01 MH73808 to the first
author.
JUSTIFICATION: Stress and coping models of tobacco relapse can be explored in
a sample of high stress-exposed workers like firefighters.

Nina A. Cooperman, PsyD*1,2, Jill M. Williams, MD1,2, Shou-En Lu, PhD2,3, Kimber P.
Richter, PhD4, Steven L. Bernstein, MD5, 1Rutgers Robert Wood Johnson Medical
School, 2Rutgers Cancer Institute of New Jersey, 3Rutgers School of Public Health,
4
University of Kansas School of Medicine, 5Yale University School of Medicine

CORRESPONDING AUTHOR: Suzy Bird Gulliver, PhD, Director and Professor,
BSW Warriors Research Institute & TAMU COM, Psychiatry, 2201 MacArthur
Drive, Wacp, TX 76705, United States, Phone: 508-524-9167, Fax: 254-7302670, Email: sugulliver@sw.org

More than 80% of people in opiate dependence treatment smoke, and
cessation interventions fail to achieve long-term outcomes in this population.
Understanding how mental disorders influence smoking behavior and attitudes in
this population could aid the development of more effective interventions for opiate
dependent smokers. Participants (n=116), recruited from two urban methadone
clinics, completed the Millon Clinical Multiaxial Inventory–III and were asked about
their smoking behavior and smoking abstinence motivation. Almost all reported
current smoking (89%); 71% ever made a quit attempt; and, 54% percent had
goals to quit smoking or remain abstinent. Almost all participants (97%) had a
mental disorder other than a substance use disorder; 80% had a mood or anxiety
disorder; and, 93% had clinically significant traits of at least one personality
disorder. We used the Least Absolute Shrinkage and Selection Operator method,
a novel statistical method for dealing with high-dimensional covariate data,
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JUSTIFICATION: The high level of interest in using e-cigarettes to maintain perioperative abstinence suggests that this strategy could be feasible and of potential
benefit (provided e-cigarettes are efficacious) on a population level.

to develop models predicting ever making a quit attempt and having a goal to
quit smoking or remain abstinent. Demographics, mental disorders, and specific
traits of individual personality disorders were entered into the models. Schizoid,
avoidant, histrionic, negativistic, and borderline personality disorders as well as
specific traits of schizoid, depressive, dependent, histrionic, antisocial, sadistic,
negativistic, masochistic, schizotypal, and paranoid personality disorders were
selected as predictors of ever making a quit attempt, with a c-statistic of .85 (95%
CI: .77, .93). Race, anxiety, bipolar, thought, and delusional disorders, narcissistic
and schizotypal personality disorders, and specific avoidant, dependent, and
negativistic personality disorder traits were selected as predictors of having a
goal to quit smoking or remain abstinent, with c-statistic of .80 (95% CI: .71, .88).
Interventions for opiate dependent smokers may have underestimated the high
prevalence and impact of mental in this population. Future studies should explore
new and/or adapted interventions to help these highly co-morbid smokers quit or
reduce harm.

CORRESPONDING AUTHOR: Margaret Nolan, MD, MS, Research fellow, Mayo
Clinic, Anesthesia/ Nicotine Dependence Center, 1005 1st Street NW, Rochester,
MN 55901, United States, Phone: 6099772502, Email: Nolan.margaret@mayo.
edu
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RXCOACH™: DEVELOPMENT AND EVALUATION OF A MOBILE
APP TO INCREASE TOBACCO CESSATION MEDICATION
ADHERENCE

FUNDING: Supported by NIDA grant #K23DA025049.
JUSTIFICATION: Understanding how mental disorders influence smoking
behavior and attitudes in this population could aid the development of more
effective interventions for opiate dependent smokers.

Judith S. Gordon, PhD*1, Myra Muramoto, MD, MPH1, James Cunningham, PhD1,
Julie Armin, PhD1, Steven Christiansen2, Thomas Jacobs2, 1University of Arizona,
Tucson, AZ, 2InterVision Media, Inc., Eugene, OR

CORRESPONDING AUTHOR: Nina Cooperman, Psy.D., Assistant Professor,
Rutgers Robert Wood Johnson Medical School, Division of Addiction Psychiatry,
317 George Street, Suite 105, New Brunswick, NJ 08901, United States, Phone:
732-235-8569, Email: cooperna@rwjms.rutgers.edu

Introduction: Although effective tobacco cessation medications exist, the
impact of these medications is diminished by lack of adherence. Factors that
are commonly associated with poor adherence to medication therapy include:
medication side effects, lack of patient-provider communication, and complicated
dosing schedules. A mobile health application (app) could help overcome these
barriers. We developed and evaluated RxCoach™, a prototype iPhone mobile app
to increase adherence to varenicline. Methods: The study was conducted in three
stages: 1) A developmental stage consisting of app content creation, interface
design, prototype app programming and revisions based on input from our
consultant, iterative focus groups, and user testing with 15 smartphone users; 2)
A feasibility test of the prototype app with five participants; and 3) A supplemental
stage in which a barcode scanning feature was developed and user tested with 10
participants. Results: At the 1-month feasibility assessment, 80% of participants
reported current use of varenicline. The average number of days reported for
taking medication was 28 out of the past 30 days. All participants (n=5) reported
never forgetting to take their medication. 40% of participants reported refilling their
prescription once, 40% twice, and 20% did not refill (due to side effects). At the
3-month assessment, 20% reported using varenicline, as 60% had finished their
course of treatment, and 20% had stopped due to side effects. The mean number
of days of use was 63.7 over the past 90 days. 75% of participants reported
never forgetting to take their medication. 20% reported refilling their prescription
once, and 60% reported filling their prescription three times (the maximum) over
the past 90 days. Participants liked the program overall, thought it was easy to
use, found it helpful, and would recommend it to others. Conclusions: The use
of RxCoach™ resulted in good medication adherence, received high consumer
satisfaction ratings, and demonstrated substantial feasibility and usability. We plan
to expand to Android and Windows Phone devices, and to include OTC and other
prescription tobacco cessation medications.
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ATTITUDES, BELIEFS, AND PRACTICES REGARDING
ELECTRONIC NICOTINE DELIVERY SYSTEMS IN PATIENTS
SCHEDULED FOR ELECTIVE SURGERY
Sandeep Kadimpati, BDS, Margaret Nolan, MD*, David O. Warner, MD,
Department of Anesthesiology, Mayo Clinic, Rochester, Minnesota, USA, Nicotine
Dependence Center, Mayo Clinic, Rochester, Minnesota, USA
Introduction: Smokers are at increased risk for postoperative complications
after surgery. Although the duration of abstinence needed to reduce risk has not
been defined, evidence suggests that even a brief period of abstinence may be
beneficial. Electronic Nicotine Delivery Systems (ENDs or e-cigarettes) could
be a useful method to reduce harm in the perioperative period. This pilot study
examined the attitudes, beliefs, and practices of smokers scheduled for elective
surgery regarding e-cigarettes.
Methods: This was a cross-sectional survey of current cigarette smokers who
were scheduled for elective surgery at Mayo Clinic Rochester and evaluated in
a preoperative clinic. Measures included demographics, smoking history, two
indices assessing perception of how smoking influenced health risk, e-cigarette
use history, and three indices assessing interest in, perceived benefits of, and
barriers to using e-cigarettes in the perioperative period.

FUNDING: This research was funded by a grant from the National Cancer Institute
(Grant #R41-CA162502).
JUSTIFICATION: The RxCoach™ mobile app facilitated tobacco cessation
medication adherence, which could lead to enhanced cessation outcomes as well
as improved adherence to other types of medication.

Results: Among the 112 smokers who completed the survey, the majority (62,
55%) had tried e-cigarettes and 24 (21%) reported current use. The most common
stated reason for using was to quit smoking. Approximately 2 in 3 subjects would
be willing to use e-cigarettes to help them eliminate or reduce perioperative
cigarette use, and similar proportions perceived health benefits to doing so. Of
the factors studied, only having made a quit attempt within the last year was
significantly associated with higher interest in the perioperative use of e-cigarettes.
Compared with subjects who had tried e-cigarettes (n=62), those who had never
tried e-cigarettes (n=50) had a significantly higher interest in the perioperative use
of e-cigarettes.

CORRESPONDING AUTHOR: Judith Gordon, PhD, Assoc. Prof. & Assoc. Head
for Research, University of Arizona, Family & Community Medicine, 1450 N.
Cherry Ave., Tucson, AZ 85719, United States, Phone: 520-626-6452, Email:
judithg@email.arizona.edu

Conclusions: A substantial proportion of patients scheduled for elective surgery
has tried e-cigarettes and would consider using them to reduce perioperative
consumption of cigarettes. The relatively high level of interest in using e-cigarettes
to maintain perioperative abstinence suggests that this strategy could be feasible
and of potential benefit (provided e-cigarettes are efficacious) on a population
level.
FUNDING: No funding
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They reported a consumption of 25 cigarettes/day (SD±13.27) and a mean for
Fagerström score of 5.05 (SD± 2.44).

Kenneth A Perkins*, Joshua L Karelitz, Department of Psychiatry, University of
Pittsburgh, Pittsburgh PA

The NPMD prevalence was 60.9% (n=405) and depression of 15.49%
(n=103). Previous psychiatric disease reported was 24.1%, the two most common
diagnoses were depression 12.5% and 5.9% anxiety disorders. More than the
half of the sample, 53.68% (n=357) consumed some kind of psychoactive drugs,
40.3% of them as a single medication.

ENHANCEMENT OF SENSORY REINFORCEMENT FROM
NICOTINE VIA CIGARETTE SMOKING

Nicotine intake enhances reinforcement from rewards not directly related
to nicotine, as shown in research with animal models and, more recently, with
humans. However, this nicotine effect on reinforcement enhancement may not
apply to all rewards but specific to rewards consisting of stimuli that are “sensory” in
nature. This study compared acute nicotine amounts (via brief controlled cigarette
smoking) on responding for music or video sensory rewards, for non-sensory
monetary reward, or for no reward (control), to examine the generalizability of the
rewards enhanced by nicotine. In a within-subjects design, 20 dependent smokers
participated in three very similar experimental sessions, with each following
overnight abstinence (>12 hr; CO<10 ppm). These 3 sessions, differing only in
cigarette smoking condition, involved no smoking, smoking denicotinized (“denic”,
0.05 mg), or smoking nicotine (0.6 mg) Quest brand cigarettes (in a controlled
manner) before responding on an operant computer task for small units of each
reward. Rewards, of equal reinforcing efficacy under abstinence conditions, were
made available singly on separate task trials using the same progressive ratio
schedule of reinforcement. Reinforcing effects of music and video rewards (both
p<.05), but not of money, were significantly greater due to the nicotine vs. denic
cigarette (i.e. nicotine per se), while there were no differences between the denic
cigarette versus no smoking (i.e. smoking behavior per se), except for the no
reward trial. These effects were not influenced by relief of withdrawal from smoking
either cigarette. Our results, showing that nicotine enhancement of reinforcement
generalizes from an auditory to a visual reward, confirm that acute nicotine per
se enhances the reinforcing value of sensory rewards. Findings also suggest
nicotine’s effects on the reinforcing value of other (perhaps non-sensory) types of
rewards may be minimal.

Logistic regression analysis showed that female gender (OR = 2 95% CI
1.32-3.08) and age older than 60 years (OR = 2.40 95% CI 1.23-4.68) were
associated with the diagnosis of NPMD. While, living alone (OR = 2.59 95% CI
1.33-5.04) and being unemployed (OR = 2.6 95% CI 1.09-6.61) were associated
with depression.
Conclusions: Prevalence of NPMD and depression in this sample of smokers
were high, but is necessary more data to generalize these findings.
FUNDING: No funding.
JUSTIFICATION: As depression and others non-psychotic mental disorders
are well-known negative predictor of quitting it is necessary to implement the
systematic screening in smoking cessation units in Argentina.
CORRESPONDING AUTHOR: Sandra Braun, MD, Coordinator Smoking
Cessation Unit, Hospital de Clínicas, Internal Medicine, ´Cordoba Av. 2351,
Buenos Aires, 1267, Argentina, Phone: 0541143622809, Email: sandrabraun@
fibertel.com.ar
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SHORT TERM EFFECTIVENESS OF ONE SMOKING CESSATION
UNIT IN BUENOS AIRES CITY SINCE 2008 TO 2013:
PROSPECTIVE COHORT STUDY

FUNDING: Supported by NIH Grant DA35774.
JUSTIFICATION: Persistence of smoking may be partly due to nicotine’s reinforcement enhancing effects, in addition to its primary and secondary reinforcing effects.

Adriana A. Ángel, MD, Sandra N. Braun, MD*, Karina N Agolino, MD, María Victoria
Armaleo, MD, Diego Sánchez Gelos, MD, Smoking Cessation Unit, Hospital de
Clínicas, University of Buenos Aires, Argentina.

CORRESPONDING AUTHOR: Kenneth Perkins, PhD, Prof of Psychiatry, Univ of
Pittsburgh, Psychiatry, WPIC, Pittsburgh, PA 15213, United States, Phone: 412246-5395, Email: perkinska@upmc.edu

Although there is sufficient evidence about the effectiveness of smoking
cessation treatments, there are few reports on this topic in our country. This
study evaluated the interventions applied in the Smoking Cessation Unit (SCU)
of the “Hospital de Clínicas” (University of Buenos Aires) following the “Russell
Standard (Clinical)”. They were established by the National Health Service (UK)
to assess the performance of the Stop Smoking Services. A recent evaluation of
their performance in the first 10 years found rates of abstinence at four weeks
about 35%.

POS1-71

PREVALENCE OF DEPRESSION AND OTHER NON PSYCHOTIC
MENTAL DISORDERS IN PATIENTS ASSISTED IN A UNIT OF
SMOKING CESSATION AT PRIMARY CARE LEVEL IN BUENOS
AIRES CITY: A CROSS-SECTIONAL STUDY

Objective: To assess the effectiveness of the intensive interventions in patients
assisted in the SCU during 2008 to 2013 at four weeks and to identify predictive
factors associated with the success of the treatment.

Karina N. Agolino, MD, Adriana A. Ángel, MD, Sandra N. Braun, MD*, Diego
Sánchez Gelos, MD, María Victoria Armaleo, MD, Smoking Cessation Unit,
Hospital de Clínicas, University of Buenos Aires, Argentina.

Methods: Since to 2008 to 2013, 820 patients were attended at the SCU. Only
those who completed at least one treatment session (n=454) were included in
the analysis. It were collected demographics data, data related to addictive
behavior and the prevalence of non-psychotic mental disorders (NPMD)by the
implementation of the “Self Reporting Questionnaire” Test (SRQ-20, developed by
the WHO) which was locally validated, more than 7 points means probably NPMD.
Cessation rates at 4 weeks were obtained by self-reporting and measurement of
CO in expired air.

Several researches showed that the prevalence of anxiety and depression are
higher in smokers. There is significant variability in the literature depending where
studies were conducted: general population, primary care or smoking cessation
clinics. In Argentina, there is not studies that describe prevalence in this area.
Objective: to describe the prevalence of depression and non-psychotic mental
disorders (NPMD) in patients treated at a smoking cessation unit. In addition, the
prevalence of previous psychiatric disease and use of psychotropic drugs in this
population are described

Results: The sample included 55.4% (n= 454) who started treatment. The
mean age was 52 years (DS±13), 63% were women and 49% had university
level of education. The mean number of cigarette/day was 25 and the mean for
the Fagertröm score was 5.14. There were no significant differences between
abstinent or not abstinent in demographic variables, but the abstinent group
smoked less number of cigarettes/day and had more previous quit attempts.

Method: This study was conducted in outpatients assisted during 2008 to 2014
at the Smoking Cessation Unit of the “Hospital de Clínicas”, University of Buenos
Aires, Argentina. The sample included 665 patients selected systematically. In
addition, demographic data, data related to their smoking behavior, previous
psychiatric disease and current medication were surveyed. To assess depression
and NPMD we applied the Beck’s Test and the Self Reporting Questionnaire
(SRQ-20, developed by WHO) respectively. All instruments were locally validated.

The abstinence rate at 4 weeks was 44.49% (n=202), 42.95% validated by
CO and 1.54% by self-report. The predictors of abstinence at 4 weeks were to
be referral by the staff (OR = 2.31 95% CI 1.32-4.07) and SRQ-20 test less than
seven (OR = 0.54 95% CI 0.35-0.84). The relapse rate at 52 weeks was of 14%
(n=27).

Results: All agreed to participate. The sample of 665 patients had 65.71%
of women, with mean age of 51 years (SD± 12), 49% with university level.
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flavors. To accurately assess adolescent tobacco exposure, an understanding of
how adolescents report cigar use, as well as the correlates of use, is critical. This
study examined adolescents’ self-reported cigar use and co-use with cigarettes.

Conclusions: Satisfactory rates of abstinence at short-term were obtained,
FUNDING: No funding.
JUSTIFICATION: This study looking for showing and disseminate a standardized
way to evaluate the effectiveness of smoking cessation units in Argentina.

Methods: The sample was N=186 cigarette smokers aged 13-17 years old,
living in the San Francisco Bay Area. Measures assessed demographics, nicotine
dependence, cigarette and cigar use, the latter assessed: (1) as an option for
cigarette choice among those who reported smoking a cigarette in the past 30
days (i.e., Black & Mild), and (2) queried separately as, “have you smoked a cigar
in the last 30 days.”

CORRESPONDING AUTHOR: Sandra Braun, MD, Coordinator Smoking
Cessation Unit, Hospital de Clínicas, Internal Medicine, ´Cordoba Av. 2351,
Buenos Aires, 1267, Argentina, Phone: 0541143622809, Email: sandrabraun@
fibertel.com.ar

Results: Past-month cigar use was reported by 51 adolescents (27%), this
number increased to 76 (41%) when identifying cigar use by brand name. Cigar
use did not differ by gender (p=.53). African Americans (60%) were more likely to
smoke cigars than Whites (30%, p<.01) or participants identifying as more than
one race (40%, p=.05). Cigar users smoked fewer cigarettes per day than cigarette
only users (2.3 versus 3.2, p=.04), yet levels of nicotine addiction as measured
by the HONC (p= .35) and number of prior quit attempts (p=.44) did not differ by
group. Group differences were found on the mFTQ, with cigar users found to be
less likely to report inhaling (p<.01).
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DOES MENTHOL PREDICT SHORT TERM QUIT RATES IN
SMOKERS SEEKING INTENSIVE TREATMENT?
Jonathan Foulds, PhD*, Susan Veldheer, MS, RD, Jessica Yingst, Shari
Hrabovsky, RN, MSN, Arthur Berg, PhD, Chris Sciamanna, MD, Penn State
College of Medicine, Hershey, PA, USA.

Conclusion: The distinction made in research and regulation between cigars
and cigarettes is blurred among users. Assessment only of cigar use would have
missed a third of the adolescent users in this sample. Despite smoking fewer
cigarettes per day, co-users of cigars had similar levels of dependence. To capture
a more accurate portrait of tobacco use and dependence among adolescents,
surveys of use ought to broaden the definition to include brand names of cigars.

Objective: To investigate whether preference for menthol cigarettes influences
quit rates after a month of group smoking cessation treatment.
Design: Randomized Controlled Trial
Setting: Outpatient medical practices in Hershey Pennsylvania area.

FUNDING: This study was conducted while the first author was at the University
of California, San Francisco. Funding for this study was provided by NIDA Grant
R01DA036508.

Methods: Participants were 225 smokers of at least 5 cigarettes per day,
aged over 21 years and willing to make a quit attempt in the next 30 days. 105
(47%) were menthol smokers. At the initial visit all participants completed a
comprehensive baseline assessment. 120 were randomly allocated to receiving
motivational feedback on their lung function. All participants were then offered 6
weekly group smoking cessation sessions and transdermal nicotine patches and
followed up 28 days after the target quit date. The primary outcome measure was
7-day point prevalence tobacco abstinence, biochemically-confirmed by exhaled
carbon-monoxide less than 10ppm.

JUSTIFICATION: To capture a more accurate portrait of tobacco use and
dependence among adolescents, surveys of cigar use need to broaden the
definition to include brand names.
CORRESPONDING AUTHOR: Mark Rubinstein, MD, Associate Professor,
University of California, San Francisco, Pediatrics, 3333 California Street,
San Francisco, CA CA 94118, United States, Phone: 415-476-5763, Fax: 415476-5763, Email: RubinsteinM@peds.ucsf.edu

Results: Menthol and non-menthol smokers had similar baseline cigarettes per
day (17.7 v 17.5) and plasma cotinine concentrations (244 v 238 ng/ml). Menthol
smokers were less likely to quit, (47 v 56%), and this was significant (p<0.024)
when controlling for other significant baseline predictors (dependence, confidence,
weight concern, baseline stress, and having received substance use treatment).
There was no effect of lung function feedback on smoking cessation.
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SHOULD THE CARBON MONOXIDE (CO) CRITERIA TO VERIFY
NONSMOKING STATUS BE LOWERED FROM 9 TO LESS PPM?

Conclusion: Consistent with many prior studies, menthol smokers appear to
have a lower quit rate when trying to quit.
FUNDING: This study was funded by the Cancer Institute at Penn State College
of Medicine.

Shari Hrabovsky, MSN, CRNP*, Susan Veldheer, MS, RD, Jessica Yingst, MS,
Erin Hammett, BS, Jonathan Foulds, PhD, Penn State College of Medicine

JUSTIFICATION: Mentholated cigarettes may be harder to quit.

Objective: To describe the CO levels of participants in a smoking cessation trial
to inform decisions about appropriate CO cut-points.

CORRESPONDING AUTHOR: Jonathan Foulds, PhD, Professor, Penn State
College of Medicine, Public Health Sciences, 500 University Drive, Hershey, PA
17036, United States, Phone: 7175313504, Fax: 7175310282, Email: jfoulds@
psu.edu

Methods: Participants were 225 smokers of a Randomized Controlled Trial who
smoked >4 cigarettes per day, aged >21 years and willing to make a quit attempt in
the next 30 days. At initial assessment all participants had exhaled CO measures
recorded. Weekly smoking cessation sessions were conducted for 6 consecutive
weeks starting shortly after the assessment visit with the target quit day (TQD)
being the 2nd group session. At each visit self report of past week smoking
status was taken in addition to a CO measurement. Participants were provided
with transdermal nicotine patches and followed up one month after the TQD.
The primary outcome measure was 7-day point prevalence tobacco abstinence,
biochemically-confirmed by CO<10ppm.
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CIGAR USE AMONG ADOLESCENT TOBACCO SMOKERS
Mark L. Rubinstein, MD1*, Michelle A. Rait, MA1, Judith J. Prochaska, PhD, MPH2
1
Division of Adolescent Medicine at the University of California, San Francisco,
2
Stanford Prevention Research Center at Stanford University

Results: The intent-to-treat CO-verified <10 quit rate was 52% at one month
and 28% at 6 month. Over 99% of participants had a CO>3 at assessment
and 86% were >9, mean CO 20.63. Within 24 hours of self-reported quit, 94%
(152/162) had a CO<10. Of 102 attending one week after the TQD reporting
complete abstinence, 73/72% had CO<4, 24/24% had CO of 4-9, and 5/5% failed
biochemical verification with a CO>9. 25% of those with a CO<4 had a slip or
relapse by the one month follow-up, 37.5% of those with CO 4-9 had a slip or
relapse by one month as did 60% of those with CO>9. Of those attending the one
week follow-up without having CO verified abstinence during that week, 66% had
smoked again by one month. The higher relapse rate among those with CO 4-9,

Introduction: Although cigarette use among adolescents is on the decline, the
rate of cigar use is high, with as many as 13% reporting use in 2012. When a brand
specific item, such as Black & Mild, was added to surveys asking about cigars,
reported use increased to 21%. Increasingly small cigars and cigarettes differ
little in appearance, but greatly in regulation: cigars can be sold singly and with
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which was intermediate between low CO abstainers and smokers at week one,
suggests that some of those with a CO of 4-9 may have been recent smokers
when they attended that visit.

EVALUATING THE REAL-WORLD EFFECTIVENESS OF
VARENICLINE AND BUPROPION FOR SMOKING CESSATION
USING AN INNOVATIVE INTERNET-BASED APPROACH (MATCH
STUDY)

Conclusion: In smoking cessation trials using exhaled CO to verify self-reported
abstinence of over 24 hours, consideration should be given to using a cut-point
lower than the current standard of <10.

Tara Mansoursadeghi-Gilan, BSc*, Sarwar Hussain, MSc, Bernard Le Foll,
MD, PhD, Peter Selby, MBBS, Laurie Zawertailo, PhD, Nicotine Dependence
Service, Centre for Addiction and Mental Health, Dept. of Pharmacology and
Toxicology,Dalla Lana School of Public Health, University of Toronto

FUNDING: Penn State Cancer Institute, Hershey, PA
JUSTIFICATION: Recent studies have suggested that with lower levels of public
exposure to passive smoke, CO criteria for verification of claimed abstinence
should be lowered.

Varenicline and bupropion are efficacious, prescription-only pharmacotherapies
for smoking cessation; however, their real-world impact is limited by affordability
and accessibility.

CORRESPONDING AUTHOR: Shari Hrabovsky, RN, MSN, Advanced Care
Practitioner, CRNP, Penn State College of Medicine, Public Health Sciences,
500 University Drive, Hershey, PA 17033, United States, Phone: 717-531-0003
x289572, Email: shrabovsky@psu.edu

The primary objective of this study is to evaluate real-world effectiveness of
mailed bupropion and varenicline in a sample of interested smokers, utilizing
web-based recruitment and follow-up

POS1-76

In an open label, randomized study, Ontario residents, 19 years or older, who
smoke 10 cigarettes or more per day, intend to quit within 30 days, and meet the
study’s criteria are recruited through the study website (matchstudy.ca). Eligible
participants are randomized 1:1 (n=750 per arm) to receive a standard script for
bupropion or varenicline to take to their physician. Signed scripts are faxed to the
study’s pharmacy, who couriers 12 weeks of medication to patients. All participants
receive weekly motivational emails for 12 weeks. Follow-ups are conducted via
email at 4, 8, 12, 26 and 52 weeks after start of treatment. Saliva cotinine test
confirms baseline smoking status and self-reported abstinence. The Big Five
Aspect Scale (BFAS) personality test is completed.

PREDICTORS OF ADHERENCE TO COUNSELING IN A TOBACCO
CESSATION TRIAL
Paul Krebs, PhD*, Erin Rogers, MPH, Ellie Grossman, MD, MPH, Binhuan Wang,
PhD, Scott E. Sherman, MD, MPH, NYU School of Medicine
Introduction. Increased treatment dose is positively related to tobacco cessation
outcomes, but adherence to multi-session telephone counseling remains a
problem. This study examines demographic and hospital-related correlates of
adherence to 7 sessions of telephone-based tobacco cessation counseling.

To date, 280 participants have attempted to enroll. Out of 259 participants who
completed the baseline survey, 156 met eligibility criteria and were randomized to
varenicline (n=79) and bupropion (n=77). 104 participants completed BFAS. They
are 42 (+/-12) years old, 58% female, and scored 5.9 (+/-2.0) on FTND. To date,
59 participants have received medication in mail (bupropion, n=22; varenicline,
n=37. A preliminary analysis of the week 4 follow-up completed by 28 participants
showed that 19 (68%) had stopped smoking for one day or longer since enrolling in
the study. The 7-day point prevalence quit rate and 30 days continuous abstinence
rate at end-of-treatment, as well as effect of personality traits on treatment
outcomes will also be presented.

Methods. Participants were 1,619 patients at two large urban safety-net hospitals
randomized to receive multi-session telephone-based tobacco counseling from
study-sponsored tobacco treatment specialists plus NRT or referral to the state
Quitline. At study completion, 109 of 810 patients in the in-house treatment arm
completed all 7 counseling sessions. We employed logistic regression to examine
the following correlates of adherence to completion of all sessions: age, sex,
race, education (HS or more), length of hospital stay, receipt of NRT at hospital
discharge (yes/no), and study site (Bellevue Hospital or Veterans Administration).
Results. Controlling for other covariates, age (OR = 1.03, 95% CI, 1.02-1.05),
length of stay (OR = 0.94, 95% CI, 0.91-0.98), and having received NRT at
discharge (OR = 0.55, 95% CI, 0.30-0.99) were significantly related to completion
of counseling (p<.05). These results indicate that older age, having a shorter
length of stay, and not receiving NRT before hospital discharge were associated
with completion of counseling calls.

To our knowledge, this is the first study to mass-distribute prescription
medications for smoking cessation using a randomized design. If widely
implemented, this method could have a population-level effect on smoking
prevalence.
FUNDING: Study funding provided by Global Research Awards for Nicotine
Dependence (GRAND) (Dr. L Zawertailo, PI)

Conclusions. In contrast to prior work, few demographic variables were related
to the number of counseling calls completed. Older participants may have had
increased time to complete calls as well as more significant consequences of
long-term tobacco use increasing motivation to quit. In addition, those with shorter
length of stay may have been less medically compromised and more willing to
participate in intensive counseling. The largest effect size was seen for receipt
of NRT at discharge. These patients may have been more likely to begin the
quitting process and felt less need to continue counseling. Results suggest that if
similar quit rates are observed, providing NRT at discharge can reduce need for
prolonged cessation counseling.

JUSTIFICATION: Increasing accessibility and affordability of prescription
medication for smoking cessation may have an significant impact on quit success
CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Clinical Scientist, Centre
for Addiction and Mental Health, Nicotine Dependence Service, 175 College
Street, Toronto, ON M5T1P7, Canada, Phone: 416-535-8501 x77422, Fax: 416595-8862, Email: laurie.zawertailo@camh.ca
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FUNDING: NHLBI #1U01HL105229

ATTENTIONAL BIAS PREDICTS ABSTINENCE-INDUCED
CIGARETTE CRAVING IN A LABORATORY SETTING

JUSTIFICATION: Results suggest that if similar quit rates are observed, providing
NRT at discharge can reduce need for prolonged cessation counseling.

Matthew G. Kirkpatrick, PhD*, Casey R. Guillot, PhD, Raina D. Pang, PhD, Adam
M. Leventhal, PhD

CORRESPONDING AUTHOR: Paul Krebs, PhD, Assistant Professor, NYU
School of Medicine, Population Health, 227 East 30th St., New York, NY 10016,
United States, Phone: 646-501-2637, Email: paul.krebs@nyumc.org

Background: Previous studies indicate that abstinent smokers exhibit greater
attentional bias to smoking cues compared to non-abstinent smokers, and this bias
is related to greater risk of relapse outside the laboratory. Here, we further examine
the effects of smoking abstinence versus non-abstinence on attentional bias and
its relationship to two domains of cigarette craving in the same participants under
controlled laboratory conditions.
Methods: Non-treatment-seeking smokers (N=271) completed two
counterbalanced sessions (following 16-hour abstinence; following ad libitum
smoking). During each session, participants completed the Smoking Stroop
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in quitters were -1.7 (SD 2.1) versus -1.0 (SD 2.3) kg, -0.7 (SD 3.4) versus 0.0 (SD
2.9) kg and +2.7 (SD 4.2) versus +2.3 (SD 3.6) kg at four, 12 and 24 weeks and
did not differ significantly between diets.

task followed by the Questionnaire of Smoking Urges (QSU), which measures
two aspects of craving: desire for positive smoking effects (Factor 1) and desire
for relief from withdrawal symptoms (Factor 2). We evaluated abstinence versus
non-abstinence on Stroop Task performance and craving, and the relationship
between these two dependent variables, while controlling for session order, sex
and nicotine dependence severity.

Conclusion: Moderately energy-restricted diets started before cessation
prevented early cessation-associated weight gain, even leading to small weight
loss in varenicline-treated subjects with overweight and obesity. Diets reduced
six-month gain and did not appear to impair efficacy of varenicline.

Results: As expected, participants reported greater craving during abstinence
compared to non-abstinence (F=141, p<.001). There was a Condition x Session
interaction on the Stroop effect in response to smoking cues (F=10, p<.01). While
performance did not differ for those participants who completed the abstinence
session second, the Stroop effect was greater during abstinence for those who
completed the abstinence session first, suggesting that practice influenced
task performance. Nevertheless for this group only, Stroop performance during
abstinence, but not non-abstinence, was positively related to craving (QSU Factor
1; Condition x Stroop: beta=.42, p<.001).

FUNDING: Departmental funds independent of industry
JUSTIFICATION: The results may have potential translational application for
clinical practice to prevent weight gain assosiated with smoke cessation
CORRESPONDING AUTHOR: Eli Heggen, MD, Physician, Oslo University
Hospital, Endocrinology, Morbid Obesity and Preventive Medicine, Preventive
Cardiology, Kirkeveien 166, Oslo, 0424, Norway, Phone: +47 22119982, Fax: +47
22119975, Email: eli.heggen@ous-hf.no

Conclusions: Consistent with previous research, greater attentional bias to
smoking cues was related to greater subjective craving, specifically the desire to
experience the acute positive effects of smoking. However, this relationship was
only observed when participants were abstinent and completed the Stroop task for
the first time, suggesting that practice effects may mask the relationship between
attentional bias and smoking-related outcomes.
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RATES AND CORRELATES OF TOBACCO CESSATION SERVICE
USE IN THE VETERANS HEALTH ADMINISTRATION: A REVIEW
OF NATIONAL VA ADMINISTRATIVE DATA

FUNDING: This research was supported by National Institute on Drug Abuse
Grant R01-DA026831, American Cancer Society Research Scholar Grant CPBBRSG-13-163-01 and National Cancer Institute Grant T32-CA009492.

Megan M. Kelly, PhD,* Edith Nourse Rogers Memorial Veterans Hospital,
Bedford, MA, University of Massachusetts Medical School, Hannah Sido, PsyD,
Edith Nourse Rogers Memorial Veterans Hospital, Robert Rosenheck, MD, VA
Connecticut Healthcare System, Yale University School of Medicine

JUSTIFICATION: This study further investigates the role of attentional bias to
smoking cues on cigarette craving in order to better understand the psychological
mechanisms underlying smoking relapse.
CORRESPONDING AUTHOR: Matthew Kirkpatrick, PhD, Assistant Professor,
University of Southern California, Preventive Medicine, 2001 N. Soto Street, Los
Angeles, CA 90032, United States, Phone: 323-442-8221, Email: mgkirkpa@usc.
edu

Tobacco use is a substantial problem for Veterans using Veterans Health
Administration (VHA) services, but relatively little is known about the association
of patient characteristics or the facility-level supply of VHA tobacco cessation
services and use of such services. Using a cross-sectional analysis of national
VHA administrative databases (N=5,531,379) from fiscal year 2012, we evaluated
rates of tobacco cessation service use among Veterans with a tobacco use
disorder diagnosis (N=796,774), and examined associations between patient
characteristics and such service use (i.e., 1-3 tobacco cessation visits and 4 or
more tobacco cessation visits). A separate analysis examined the relationship of the
supply of such services at each VA medical center to likelihood of use. Only 3.8% of
Veterans diagnosed with a tobacco use disorder used any VHA tobacco cessation
services, and only 0.9% met U.S. Public Health Service clinical practice guidelines
for the recommended amount of counseling (i.e., 4 or more visits). Veterans who
used tobacco cessation services were more likely to have been homeless in the
recent past (OR=2.33-2.56), have comorbid depression (OR=1.67-1.79) and drug
use disorder (OR=1.97-2.18), and were more likely to use other VHA services than
Veterans who did not use tobacco cessation services (d=0.4-0.7). The supply of
tobacco cessation services had a stronger association with use of these services
than any patient characteristic. Veterans who smoke substantially underuse VHA
tobacco cessation services. Use is greatest at facilities that supply more tobacco
cessation services. Future efforts should focus on increasing the supply of VHA
tobacco cessation services, and evaluating whether Veterans are under-aware or
under-motivated to use these services.
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LOW CARBOHYDRATE AND MODERATELY FAT-REDUCED DIETS
PREVENT WEIGHT GAIN WITHOUT IMPAIRING CESSATION
RATES IN OVERWEIGHT AND OBESE SMOKERS TREATED WITH
VARENICLINE
Eli Heggen*, Mette Svendsen, Tor Ole Klemsdal, Serena Tonstad, Oslo University
Hospital, Department of Endocrinology, Morbid Obesity and Preventive Medicine,
Preventive Cardiology, Oslo, Norway.
Background: In meta-analysis untreated quitters or quitters treated with
varenicline are shown to gain about 2-3 kg after three months and about 4 kg after
six months of stopping smoking.
Aim : To compare the effects of low-carbohydrate versus moderately fat-reduced
diets on body weight in overweight and obese smokers treated with varenicline.

FUNDING: This material is based upon work supported by the VISN 1 Mental
Illness Research, Education, and Clinical Center. The views expressed in this
article are those of the authors and do not necessarily reflect the position or policy
of the Department of Veterans Affairs or the United States government.

Subjects and Methods: In a randomized controlled clinical trial 122 men and
women aged 28-68 years who were overweight or obese (BMI 25-41 kg/m2) and
smoked 10 or more cigarettes/day were assigned to a low carbohydrate versus
a moderately fat-reduced diet one week before starting varenicline. Both diets
reduced energy intake by 500 kcal/day. Varenicline was administered in a standard
dose for 12 weeks and follow-up with brief dietary and motivational counseling at
1, 2, 3, 4, 6, 8, 10, 12 and 24 weeks. The target quit date was 1-2 weeks after start
of varenicline. Body weight was measured at all visits and self-reported smoking
status was validated with expired breath carbon monoxide.

JUSTIFICATION: The results from the present study suggest that Veterans who
use tobacco substantially underuse VHA tobacco cessation services, and identify
potential reasons for this, which can help point to solutions for helping more
Veterans to quit using tobacco.
CORRESPONDING AUTHOR: Megan Kelly, PhD, Bedford VA Medical Center,
200 Springs Road, Bedford, MA 01730, United States, Phone: 518-852-2025,
Email: Megan.Kelly@umassmed.edu

Results: The percentage of energy from protein in the low carbohydrate versus
moderately fat-reduced diet was 26.4 versus 20.0%, percentage fat was 38.2
versus 30.1% and percentage carbohydrates was 29.0 versus 41.7% (p<0.0001
for all). One-week point prevalence cessation rates at four, 12 and 24 weeks
were 77.9%, 68.0% and 44.3% respectively. Weight change was -1.7 (standard
deviation [SD] 2.2) versus -1.1 (SD 2.2) kg for the low carbohydrate versus the
moderately fat-reduced diet at four weeks, -0.7 (SD 3.3) versus -0.1 (SD 2.8) kg at
12 weeks and +1.7 (SD 4.5) versus +1.6 (SD 3.9) kg at 24 weeks. Weight changes
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smokers value cigarettes more at higher unit prices. Examining the correlation of
these observations with treatment outcome would indicate whether intensity or
elasticity of demand is a better predictor of therapeutic success.

SALIVARY COTININE LEVELS OVER THE FIRST THREE MONTHS
OF E-CIGARETTE USE

FUNDING: R01DA034755 and R01DA34755-01A1S1

Tammy L. Burns, PharmD*, Shavonne M. Washington-Krauth, MA, Ryan W.
Walters, MS, Amy J. Arouni, MD, Creighton University

JUSTIFICATION: Examining the correlation of these observations with treatment
outcome would indicate whether intensity or elasticity of demand is a better
predictor of therapeutic success.

Background: Electronic cigarettes (e-cigarettes) are relatively new in the global
tobacco market with the first e-cigarette introduced in 2003. A paucity of literature
exists regarding the use patterns and impacts on other tobacco use after initiation
of e-cigarette use. The current study uses data from new e-cigarette users to
model how salivary cotinine levels change over time.

CORRESPONDING AUTHOR: Amanda Quisenberry , PhD , Postdoctoral
Associate , Virginia Tech Carilion Research Institute, Addiction Recovery Research
Center, 2 Riverside Cir, Roanoke, VA 24016, United States, Phone: 540-5262072, Email: amandaq8@vtc.vt.edu

Methods: This observational study enrolled 41 participants within seven
days of their first e-cigarette purchase. Visits occurred in our research clinic
at baseline, 1, and 3 months after purchase. Salivary cotinine, measured by
ELISA/EIA (Salimetrics, Inc., Carlsbad, CA), served as the primary outcome
to assess changes in nicotine intake. Because no smoking restrictions were
placed participants, models were adjusted for participants’ self-reported average
cigarettes smoked per day measured at each visit. Linear mixed-effects models
were employed—polynomial effects were evaluated and person-mean centering
was used to partition the between- and within-participant effects of the time-varying
cigarettes smoked predictor.
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A MOBILE DEVICE-BASED INTERVENTION TO REDUCE THE
INFLUENCE OF SMOKING CUES AMONG AFRICAN AMERICAN
SMOKERS
Cendrine Robinson*, Emily Brede, Romano Endrighi, Nicole Kang, Chantal
Meloscia, Edwin Szeto, Jessica Macintyre, Joanna Sells, John Lammers, Andrew
Waters, Uniformed Services University of the Health Sciences

Results: Non-daily smoking was reported by 10 participants at month 3. One
participant was using nicotine free liquid in the e-cigarette, but no participants
abstained from both smoking and e-cigarette use. Results indicated no change
in salivary cotinine over time; however, a between-participant effect of cigarettes
was observed with a one-cigarette per day average increase compared to other
participants resulting in cotinine levels increasing by an average of 17.14 ng per ml
(p less than 0.05). Mean cigarettes per day were 19.7, 9.8, and 10.6 at baseline,
1, and 3 months, respectively.

Introduction: African American cigarette smokers have higher rates of lung
cancer and lower rates of smoking cessation compared to Whites. African
American smokers also live in communities that have a disproportionately high
number of tobacco cues and advertisements. Exposure to smoking cues may
promote smoking and undermine cessation attempts. While it is difficult to modify
the number of smoking cues in the environment, it may be possible to reduce
attention to those cues (“attentional bias”). This procedure is termed Attentional
Re-training (AR), which trains smokers to attend away from smoking cues. AR may
reduce exposure to smoking cues, and therefore reduce craving and smoking.

Conclusion: Nicotine intake, assessed by salivary cotinine, did not significantly
change from baseline despite a reduction in cigarettes per day. E-cigarettes may
lead to self-titration of nicotine intake to maintain a similar intake as smoking. We
are continuing to collect data from participants up to one year from enrollment.

Method: We investigated the efficacy of AR administered using a modified
dot probe task on a mobile-device. Non-treatment seeking light and heavy
African American smokers (N = 64) were randomly assigned to an AR or Control
training condition. Participants were given a mobile-device for 2 weeks, which
prompted them to complete three AR (or control) trainings per day. Participants
also completed one assessment of attentional bias (Visual Probe task), as well
as assessments of exposure to tobacco advertisements, craving, and smoking.

FUNDING: State of Nebraska Cancer and Smoking Disease Research Program
JUSTIFICATION: This project provides information on potential changes in
nicotine intake after initiation of e-cigarette use.
CORRESPONDING AUTHOR: Tammy Burns, PharmD, Associate Professor,
Creighton University, School of Medicine, 3006 Webster Street, Omaha,
NE 68131, United States, Phone: 402-280-4292, Fax: 402-280-4220, Email:
tammyburns@creighton.edu

Results: Overall, participants initiated 2,419 trainings and assessments.
Participants in the AR and Controls conditions completed an average of 29.07
AR (SD = 12.48) and 30.61 control training tasks (SD = 13.07) respectively. AR
reduced attentional bias assessed in the laboratory, F (1,126) = 9.20, p = .003,
and field F (1, 374) = 6.18, p = .01. This effect generalized to new stimuli, but did
not generalize to a new task. AR did not significantly reduce craving or reported
exposure to advertisements. Smoking assessed on the mobile-device declined
over days in the AR group, F (1, 26) = 10.95, p = .003, but not in the Control group,
F (1, 27) = 0.02, p = .89. AR did not reduce biochemical measures of smoke
exposure.
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BEHAVIORAL ECONOMICS DIFFERENTIATES SMOKERS WITH
AND WITHOUT OTHER DRUG DEPENDENCIES
Amanda J. Quisenberry, PhD*, Elan S. Perry, MA, Mikhail N. Koffarnus, PhD, Chris
T. Franck, PhD, Warren K. Bickel, PhD, Addiction Recovery Research Center,
Virginia Tech Carilion Research Institute

Discussion: Two weeks of AR administered on a mobile device can reduce
attentional bias in African American smokers. AR also reduced reported smoking.
Further research can clarify the mechanisms underlying the effect of AR on
smoking.

Behavioral economic indices of demand have been used extensively to
understand aspects of tobacco consumption. To date, demand curves for cigarettes
have not been compared among tobacco-dependent individuals with and without
other drug dependencies. In the current study, cigarette demand was compared
across four groups of tobacco-dependent participants: alcohol-dependent
smokers, stimulant-dependent smokers, alcohol- and stimulant-dependent
smokers, and smokers alone. Demand was characterized using estimated cigarette
consumption across 73 unit prices ranging from no cost to $10.00 per individual
cigarette in a hypothetical cigarette purchase task. Participants were asked to
purchase cigarettes to smoke for the next 24 hours that could not be stockpiled or
shared and must be the only products consumed. Demand curve analyses were
conducted to investigate demand intensity and elasticity between the four smoking
phenotypes. Demand intensity was greater for the multiple substance users than
for the tobacco-dependent only group, where demand was more elastic for the
other groups compared to the tobacco-dependent only participants. These results
suggest that in comparison to users of multiple substances, tobacco-dependent

FUNDING: NIH F31 CA180625
JUSTIFICATION: This study provides evidence for a novel treatment target for
African American smokers.
CORRESPONDING AUTHOR: Cendrine Robinson, MS, Doctoral Candidate,
Uniformed Services University of the Health Sciences, 4301 Jones Bridge RD,
Bethesda, MD 20814, United States, Phone: 5855201553, Email: cendrine.
robinson@usuhs.edu
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relieve craving (β=-.33, p=.08) and nicotine withdrawal (β=-.39, p=.06). Findings
suggests that distress intolerance predicts quit day urges and cravings relevant to
negative reinforcement. Interventions to increase distress tolerance may in turn
help mitigate emotionality craving during 24 hours of smoking cessation, helping
smokers increase their ability to achieve initial abstinence.

HEAVINESS OF CIGARETTE SMOKING AMONG TREATMENTSEEKING CANNABIS USERS
Lauren R. Pacek, PhD*, Ryan Vandrey, PhD, Department of Psychiatry and
Behavioral Sciences, Johns Hopkins University School of Medicine

FUNDING: NIDA NRSA T32DA007250 and a NIDA Center Grant Pilot Study
award P50-DA09253

Cigarette smoking is ubiquitous among substance-using populations. Despite its
pervasive nature and negative associated health consequences, the epidemiology
of cigarette smoking among drug users remains poorly understood. Little is
known about what differentiates light and heavy smokers among substance-using
populations, particularly among treatment-seeking cannabis users. Data came
from the screening visit of a 12-week outpatient cannabis treatment program
in Baltimore, Maryland. Descriptive statistics and logistic regression analyses
were used to describe the associations between sociodemographic and drug
use characteristics with heavy smoking (i.e., 10+ cigarettes per day (CPD)). Of
182 participants, 65% of were current smokers. Smokers reported smoking an
average of 4.2 (SD=5.4) CPD, and smoking for an average of 12.7 (SD=9.8)
years. Approximately 32% were heavy smokers. In adjusted analyses, the
average number of alcoholic drinks per week over the past 4 weeks (aOR=1.08,
95% CI=1.00-1.16) and daily cannabis use (aOR=4.96, 95% CI=1.03-23.93) were
significantly associated with heaviness of cigarette smoking. Despite heavy and
regular cannabis use, as well as an average lifetime smoking history of almost
13 years, smokers in this sample reported smoking few cigarettes per day on
average. Characteristics (i.e., substance use characteristics) typically found to
be predictors of smoking status and intensity among the general population and
other groups were found to be significantly associated with heaviness of smoking
in the present analyses. Findings help to further characterize the epidemiology
of cigarette smoking among a vulnerable group. Future research is needed to
investigate the low intensity of smoking among treatment-seeking cannabis users,
and whether these findings generalize to non-treatment-seeking groups as well.

JUSTIFICATION: Findings from this work will greatly inform the utility of distress
tolerance oriented interventions specifically designed to increase early abstinence
outcomes.
CORRESPONDING AUTHOR: Teresa Leyro, PhD, 1200 Washington St.,
Hoboken, NJ 07030, United States, Phone: 6172231024, Email: tmleyro@gmail.
com
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THE EFFECTS OF PRE-QUIT REDUCTION IN ANXIETY
SENSITIVITY SYMPTOMS AND QUIT-WEEK TOBACCO
WITHDRAWAL AND CRAVING SYMPTOMS AMONG ANXIETY
SENSITIVITY HIGH-RISK DAILY SMOKERS
Jafar Bakhshaie, MD1, Michael J. Zvolensky, PhD1,2, Adam M. Leventhal, PhD3,
Jasper Smits, PhD4, Nicholas Allen, MS5, Norman B. Schmidt, PhD5, 1Department of
Psychology, University of Houston, Houston, TX, USA., 2Department of Behavioral
Sciences, University of Texas MD Anderson Cancer Center, Houston, Texas,
USA, 3University of Southern California, Los Angeles, California, 4Department of
Psychology, The University of Texas, Austin, TX, USA , 5Department of Psychology,
Florida State University, Tallahassee, FL, USA

FUNDING: This work was funded by: T32 DA007209 (Pacek, P.I.: George Bigelow)
and U01-DA031784 (Vandrey).

Anxiety sensitivity, defined as the fear of anxiety-related physical and
psychological sensations is an important transdiagnostic cognitive risk factor in
terms of anxiety/depression-smoking relations(McNally,2002). Higher levels of
anxiety sensitivity are associated with higher rates of smoking, greater perceived
barriers to smoking cessation, stronger beliefs about the affect-regulation
properties of smoking, and is also prospectively associated with increased
withdrawal symptoms and craving during a quit attempt and poor cessation
outcomes(Johnson, et al.,2012,Johnson, et al.,2013). Although anxiety sensitivity
has historically and predominately been conceptualized as a dimensional latent
construct, there is now empirical evidence that it also maintains a class structure.
For example, factor mixture modeling(FMM) evaluations of anxiety sensitivity have
found seperate classes, reflecting low, medium, and high-risk classes (Allen et
al.,2014). It is presently unknown if and how anxiety sensitivity class differences
impact clinically-relevant smoking processes such as the experience of nicotine
withdrawal and smoking urge(craving) during a quit attempt. We examined the
moderating role of anxiety sensitivity classes on the predictor validity of pre-quit
reduction in anxiety sensitivity for quit-day craving and withdrawal symptoms of
treatment seeking daily smokers. The sample consisted of 244 adult daily smo
kers(47%female,Mage=39.4,SD=13.8) participating in a randomized clinical trial
comparing a standard CBT-smoking cessation program with a CBT-smoking
cessation program with an added anxiety sensitivity reduction component. Using
a GLM-based analysis, after controlling for gender, nicotine dependence, baseline
levels of AS and negative affectivity, and reduction in pre-quit negative affectivity,
pre-quit reduction in anxiety sensitivity predicted quit-day craving due to negative
affect relief expectancies, and intention to smoke just among AS high-risk class
(versus moderate risk and low-risk) individuals. These findings will be discussed in
relation to the mechanisms underlying the expression of craving symptoms among
AS high-risk daily smokers.

CORRESPONDING AUTHOR: Lauren Pacek, PhD, Johns Hopkins University
School of Medicine, Psychiatry & Behavioral Sciences, 5510 Nathan Shock Drive,
Baltimore, MD 21224, United States, Phone: 410-550-1975, Email: lpacek@jhmi.
edu
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SELF-REPORTED DISTRESS INTOLERANCE PREDICTS
NEGATIVE REINFORCEMENT CRAVING AND URGES DURING
EARLY SMOKING ABSTINENCE
Teresa M. Leyro, PhD*1, Martina Peralta, BS2, Jordan Stiver, BA2, Allanah
VanBuskirk, BA1, Judith J. Prochaska, PhD, MPH3, Sharon M. Hall, PhD2, 1Rutgers
University, 2University of California, San Francisco, 3Stanford University
Distress intolerance, the inability to withstand physical or emotional
perturbation, has been identified as a risk factor for a smoking related processes
including engagement in smoking cessation treatment, as well as lapse and
relapse. To date, no research has comprehensively investigated the relation
between distress intolerance and quit day outcomes. This pilot investigation
examined whether self-reported distress intolerance prior to quitting was related to
quit day nicotine withdrawal, cigarette craving, smoking urges, and negative affect.
We hypothesized distress intolerance would most strongly relate to outcomes
consistent with a negative reinforcement model of substance use. Participants
were N=34 community recruited daily smokers (65% male; Age M=40, SD=11;
CPD M=18, SD=5), many with a comorbid DSM-IV substance abuse (34%) or
mood/anxiety (24%) disorder, who reported high motivation to quit (Readiness to
Quit M=6.8, SD=0.7; 7=I definitely plan to quit smoking in the next 30 days). On
average, they scored a 25 (SD=8) on the self-report distress intolerance scale.
CO analysis of breath sample < 8 ppm classified 54% as abstinent on their quit
day. Separate linear regression models for each outcome of interest were run;
presence (yes/no) of a current DSM-IV substance abuse (excluding nicotine)
disorder, mood/anxiety disorder, and abstinence status were entered as covariates
at step 1, and distress intolerance was entered as the main predictor at step 2.
Distress intolerance significantly predicted craving in anticipation of relief from
withdrawal or negative mood (emotionality craving: β=-.43, p=.02) and quit day
negative affect (covarying for baseline negative affectivity; β=-.69, p<.01). Also,
distress intolerance evidenced trend level relations to the desire to smoke to

FUNDING: No Funding
JUSTIFICATION: Smokers with greater levels of anxiety sensitivity (high risk class)
could possibly benefit more from the preventative effects of post quit-reduction
in anxiety sensitivity for craving and withdrawal symptoms during the abstinence
period.
CORRESPONDING AUTHOR: Jafar Bakhshaie, University of Houston, 4800
Cllahoun Road , Houston,TX 77004, United States, Phone: 832-538-8333, Email:
jbakhshaie@uh.edu
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THERAPEUTIC SYNERGETIC EFFECTS OF THE CONSUMPTION
OF PUMPKIN SEED AND AROMATHERAPY OF SPIKE LAVENDER
OIL ON REDUCE OF CIGARETTE SMOKING CRAVING

CIGARETTE SMOKING, PROBLEM-GAMBLING SEVERITY, AND
HEALTH BEHAVIORS IN HIGH-SCHOOL STUDENTS
Andrea H. Weinberger, PhD1*, Christine A. Franco, PhD2, Rani A. Hoff, PhD,
MPH2,3,4, Corey Pilver, PhD5, Marvin A. Steinberg, PhD6, Loreen Rugle, PhD7,
Jeremy Wampler, LCSW7, Dana A. Cavallo, PhD2, Suchitra Krishnan-Sarin, PhD2,
Marc N. Potenza, MD, PhD2,8,9, 1Ferkauf Graduate School of Psychology, Yeshiva
University, Bronx, NY, USA, 2Department of Psychiatry, Yale University School of
Medicine, New Haven, CT, USA , 3Department of Public Health, Yale University
School of Medicine, New Haven, CT, USA, 4National Center for PTSD, Evaluation
Division, VA CT Healthcare Center, West Haven, CT, USA, 5Department of
Biostatistics, Yale University School of Public Health, New Haven, CT, USA,
6
Connecticut Council on Problem Gambling, Clinton, CT, USA, 7Connecticut
Department of Mental Health and Addiction Services Problem Gambling Services,
Middletown, CT, USA, 8Child Study Center, Yale University School of Medicine,
New Haven, CT, USA, 9Department of Neurobiology, Yale University School of
Medicine, New Haven, CT, USA

Nasir Dehghan, MD*, Bahman P. Omran, MD, Nader Isavi , MD, Samin Dehghan,
MD, Fatemeh Khorasani, Master of Psychology, Elinaz Shirazi, MPH Research
Department of Smoking Cessation Clinic, Tehran University of Medical Sciences,
Tehran, Iran.
Background: Considering the especial position of Pumpkin as a rich source of
tyrosine amino acid (a main precursor to dopamine) and also the potential role of
Spike lavender oil as a sympatholytic agent to reduce the stress response, we
hypothesized that the concurrent use of these herbal agents can be very helpful to
quit smoking through reducing stress responses.
Methods: During two months, in a randomized double blinded controlled trial,
180 heavy current smoker men (smoking ≥20 cigarettes daily or ≥20 pack-years)
were randomly assigned to receive, i) pumpkin seed 300 g/day, or ii) the oil of
Spike lavender, 20 min of aromatherapy, or iii) both regimens concomitantly for one
month, and iv) a sex and age-matched group which received placebo (n = 60) that
was considered as the control group. The data on cigarette smoking was obtained
through structured interviews. The cumulative amount of cigarette consumption
was expressed as the Brinkman index (number of cigarette consumed per day
multiplied by the years of smoking) initially as well as the following interventions.

Introduction: Smoking and gambling are two significant public health concerns.
Little is known about the association of smoking and gambling in adolescents. The
aims of the current study were to examine in a sample of high-school adolescents:
smoking behavior, gambling behavior, and health-related variables by problemgambling severity and smoking status.
Methods: Analyses utilized survey data from 1,591 Connecticut high-school
students. Adolescents were classified by smoking status (current smoker,
non-smoker) and problem-gambling severity (Low-Risk Gambling [LRG], At-Risk/
Problem Gambling [ARPG]).

Results: The groups were matched for gender and body mass index. The
average of the Brinkman index was comparable across the four groups at
baseline (p = 0.789). After the intervention period, the mean value of this index
was significantly lower in the third group that received both pumpkin seed and
oil of Spike lavender concurrently compared to other three groups assessed by
the ANOVA test (p < 0.001). The difference in Brinkman index score between
combined therapy group and other interventional groups was also shown by the
Tukey’s Post Hoc analysis (p = 0.002). The multivariable linear regression model
showed that the concurrent consumption of the two herbal regimens resulted in
significant reduction of the Brinkman index adjusted for gender and body mass
index (Beta =13.649, SE = 5.177, p = 0.009).

Results: More adolescents with ARPG than LRG reported regular and heavy
smoking, early smoking onset, no smoking quit attempts, and parental approval
of smoking. APRG and LRG smokers, compared to non-smokers, reported earlier
onset of gambling, greater time spent gambling, anxiety as a trigger for gambling,
and decreased importance of measures to prevent teen gambling. Stronger
relationships were found between smoking and gambling at casinos, gambling
due to pressure, earlier onset of gambling, and parental perceptions of gambling
for ARPG versus LRG adolescents. LRG and ARPG adolescents who smoked
were more likely to report poor grades and less likely to report participation in
extracurricular activities overall and specifically for team sports, school clubs,
and church activities. There was a stronger relationship between extracurricular
activities and smoking for LRG compared to ARPG. LRG and ARPG adolescents
who smoked were more likely to report lifetime use of marijuana and other drugs,
current heavy alcohol use, current caffeine use, depression, and aggressive
behaviors.

Conclusion: The role of the pharmaceutical composition consists of Pumpkin
seed and Spike lavender oil on lowering the cigarette smoking craving can be due
to its synergetic effects on dopamine productive and secretive system and also on
lowering the sympathetic function.
FUNDING: This Study was supported by Research Department of Smoking
Cessation Clinics in Tehran University of Medical Sciences.
CORRESPONDING AUTHOR: Nasir Dehghan, MD, Tadbire Nasir Smoking
Cessation Centre, Iran, Tehran, Saadat Abad Ave., Tehran, 1998833545, Iran,
Phone: 00989122152014, Email: nasir.dehghan@gmail.com

Conclusions: Smoking was associated with more severe gambling and poorer
health-related behaviors for adolescents engaged in both high- and low-risk
gambling.
FUNDING: This work was supported in part by the NIH (R01 DA018647, R01
DA019039, RC1 DA028279, RL1 AA017539), the Connecticut State Department
of Mental Health and Addictions Services, The Connection, and the Yale Gambling
Center of Research Excellence grant from the National Center for Responsible
Gaming.
JUSTIFICATION: This novel study of gambling, smoking, and health behaviors
in adolescents suggests that interventions to improve health behaviors with
adolescents may benefit from targeting both smoking and gambling.
CORRESPONDING AUTHOR: Andrea Weinberger, PhD, Assistant Professor,
Yeshiva University, Ferkauf Graduate School of Psychology, 17 Oneida Avenue,
South Setauket, NY 11720, United States, Phone: 2036418083, Email: andrea.
weinberger@einstein.yu.edu
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nondaily smokers perceived greater risks of smoking for cancer and fewer
barriers to quitting. Self-efficacy was not significantly associated with smoking and
cessation-related behavior.

AN EXAMINATION OF REACTIVITY TO CRAVING ASSESSMENT:
CRAVING RATINGS FOR CIGARETTES DO NOT CHANGE OVER
THE COURSE OF A MULTI-ITEM CRAVING QUESTIONNAIRE

Conclusions: Nondaily smokers’ greater perceived risk and lower perceived
barriers to quitting suggest they may be especially receptive to cessation
interventions if accessible. Increasing long-term survivors’ perceptions of their risk
and of the severity of health problems associated with smoking post-diagnosis,
and reducing their perceptions of the barriers to quitting, may be appropriate
targets for intervention for those who smoke.

Lisa J. Germeroth, MA*, Stephen T. Tiffany, PhD, University at Buffalo, The State
University of New York
Self-report measures are typically used to assess drug craving, but researchers
have questioned whether completing these assessments can elicit or enhance
craving. Previous studies have examined cigarette craving reactivity and found
null craving reactivity effects. However, the current study addresses limitations of
these studies and extends this area of research by examining: (1) item-by-item
changes in craving level during questionnaire completion, (2) craving reactivity
as a function of craving intensity reflected in item content, (3) craving reactivity
differences between nicotine dependent and nondependent smokers, and
(4) potential reactivity across multiple sessions. This study also used a more
comprehensive craving assessment (the 32-item Questionnaire on Smoking
Urges; QSU) than employed in previous studies. Nicotine dependent and
nondependent smokers (n = 270; nicotine dependence determined by the Nicotine
Addiction Taxon Scale) completed the QSU on six separate occasions across 12
weeks. Craving level was observed at the item level and across various subsets
of items. These subsets included groups of 8 successive items, the first half and
second half of the items, and intensive analyses over the first 8 items. In addition,
potential changes in craving level were examined as a function of the intensity of
the craving represented in the content of the immediately preceding item. Analyses
indicated that there was no significant effect of item/subset position on craving
ratings, nor were there any significant interactions between item/subset position
and session or level of nicotine dependence. These findings indicated that, even
with relatively sensitive procedures for detecting potential reactivity, there was no
evidence that completing a craving questionnaire induced craving.

FUNDING: None
JUSTIFICATION: Risk related beliefs of cancer survivors, and their perceived
barriers, need to be addressed in cessation treatment.
CORRESPONDING AUTHOR: J. Lee Westmaas, PhD, Director, Tobacco
Research, American Cancer Society, Behavioral Research Center, 250 Williams
St. NW, Atlanta, GA 30303, United States, Phone: 4043297730, Email: lee.
westmaas@cancer.org

POS1-91

MOTIVATION TO QUIT AND INTEREST IN CESSATION
TREATMENT AMONG HOMELESS YOUTH SMOKERS
William G. Shadel, PhD*, Joan S. Tucker, PhD, Daniela Golinelli, PhD, Brett
Ewing, MS, Leslie Mullins, MS, RAND Corporation
Background: Approximately 70% of unaccompanied homeless youth are
current smokers. Although a few studies have described smoking behavior among
homeless youth, none has focused on how to help homeless youth quit smoking.
As such, there are significant gaps in understanding their interest in quitting and
what strategies might best fit their specific needs.

FUNDING: This research was funded by an NIH grant to S. Tiffany (R01
CA120412).
JUSTIFICATION: This research addresses the important issue of whether or not
the completion of a craving assessment generates craving, which has implications
for the use of craving instruments in clinical research and treatment.

Methods: Unaccompanied homeless youth were randomly sampled from street
sites, where homeless youth are known to congregate, in Los Angeles County
(N=292). All were current smokers and completed a survey on their smokingrelated behaviors and cognitions.

CORRESPONDING AUTHOR: Stephen TIFFANY, PhD, Chair, Department of
Psychology, University at Buffalo, The State University of New York, Psychology,
206 Park Hall, Buffalo, NY 14260, United States, Phone: 717-645-0244, Email:
stiffany@buffalo.edu

Results: 65.69% of youth had quit for at least 24 hours in the past year, and
43.37% were motivated to quit. Previous quit attempts tended to be unassisted,
but 58.59% reported that they would be interested in formal cessation treatment
(although only 1 in 4 were interested in what is considered the gold standard for
cessation treatment: counseling plus medication). Multivariable linear regression
analyses indicated that motivation to quit was significantly higher among youth
who were older, African American or Hispanic (vs. White), and asked about
smoking by a service provider, but lower among those with higher levels of nicotine
dependence (p<.05). Being interested in cessation treatment was significantly
more likely among youth who were asked about smoking by a service provider,
anticipated more barriers to quitting, and were motivated to quit, and less likely
among youth who slept outdoors in the past 30 days (p<.05).
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HEALTH BEHAVIOR THEORY CONSTRUCTS AND SMOKING AND
CESSATION-RELATED BEHAVIOR AMONG SURVIVORS OF TEN
CANCERS NINE YEARS AFTER DIAGNOSIS
J. Lee Westmaas, PhD*, Carla J. Berg, PhD, Kassandra I. Alcaraz, PhD,
Jeuneviette Bontemps-Jones, MPH, CHES, Kevin D. Stein, PhD, American
Cancer Society, and Emory University, Atlanta.

Conclusions: Smoking cessation is often considered a low priority for homeless
youth. However, many are motivated to quit and interested in smoking cessation
products and services (although further research is needed to identify strategies for
encouraging youth to make quit attempts using a combined treatment approach).
Our results highlighting the importance of routine screening for smoking in
settings where homeless youth typically seek services, as well as the importance
of bolstering their confidence in quitting and increasing their negative attitudes
towards smoking as ways of strengthening their motivation to quit smoking.

Objective: Quitting smoking is important for cancer patients, but some survivors
continue to smoke post-diagnosis. Little is known of the psychological correlates
of smoking status and patterns, likelihood of quitting, and intentions to quit among
survivors many years after diagnosis.
Methods: Cross-sectional analyses of relationships between psychological
constructs from health behavior theories and smoking and cessation-related
behavior were conducted among survivors of 10 cancers recruited by stratified
random sampling from cancer registries in a nationwide, longitudinal, quality-of-life
study (n=2938).

FUNDING: Funded by grant #21RT-0118 from the California Tobacco Related
Disease Research Program
JUSTIFICATION: This study provides information that could be used to inform the
development of treatments to help homeless youth smokers quit smoking.

Results: Approximately 9 years post-diagnosis, current smokers perceived
lower cancer risks from smoking compared to former and never smokers, and
perceived risk was higher among current smokers intending to quit versus those
not or unsure. Stronger beliefs that smoking causes severe health problems
was associated with having quit since diagnosis (versus currently smoking), and
with intending to quit. More frequent exposure to others’ smoking, and perceived
barriers (e.g., difficulty obtaining cessation medication) were associated with a
lower likelihood of having quit since diagnosis. Compared to daily smokers,

CORRESPONDING AUTHOR: William Shadel, PhD, RAND Corporation, 4570 5th
Ave., Pittsburgh, PA 15213, United States, Phone: 412-683-2300, Email: shadel@
rand.org
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additional smokers identified after admission but prior to discharge, a total of 1559
patients were referred to the IVR for cessation support. Of 398 patients who
received bedside counseling, 256 (64%) were reached by the IVR within 30 days
and reported quit rates were 51%. Of 1161 patients who did not receive bedside
counseling, 363 (31%) were reached by the IVR within 30 days and reported quit
rates were 33%. Unplanned 30-day hospital readmission rates were 9.1% for
patients seen by the bedside counselor as compared with 15.7% for patients who
did not receive bedside counseling.

INITIAL EVIDENCE FOR THE INCENTIVE-SENSITIZATION THEORY
OF ADDICTION IN ADOLESCENT SMOKERS
Michael Palmeri, BS*, Grace Giedgowd, MA, Megan Conrad, MA, Jon Kassel,
PhD, Robin Mermelstein, PhD, University of Illinois-Chicago
Robinson and Berridge’s theory of the progression of casual use to substance
dependence (the incentive-sensitization theory of addiction) postulates that
over time and repeated dosing, substances with intrinsic reward value begin to
differentiate hedonic motivation (“liking”) from appetitive drive (“wanting”). Initial
support was gleaned from observing locomotor activity in rodents, and recent
work supports similar conclusions in human stimulant use (Boileau et al 2006).
Sensitization to nicotine has proven to be more difficult to demonstrate in-vitro,
but self-report measures may offer insight into face-valid assertions of “liking”
and “wanting” and how these appraisals change over time. This study examines
a subsample of 9th and 10th graders enrolled in a large, longitudinal study
assessing the social and emotional contexts of adolescent cigarette smoking. Five
hundred and sixteen adolescents (279 females, average age 15.6 years) who
reported smoking in at least two follow up waves over the first two years of data
collection completed a battery of questionnaires including Shiffman et al’s NDSS
(whose “craving subscale” served as a proxy for “wanting”) & a subjective smoking
experiences survey based on work by Pomerlau et al (whose “pleasurable
subscale” served as a proxy for the internal experience of “liking”). Regression
analyses showed that at participants’ first measured smoking instance, both
“liking” and “wanting” predicted past month total cigarette consumption (B =
-13.11, p=0.003 & B = 63.28, p < 0.001), while controlling for baseline total lifetime
cigarette consumption. At their final measured smoking instance, “liking” no
longer predicted past month cigarette consumption (B = -5.23, p = 0.48), whereas
“wanting” remained a significant predictor of consumption (B = 103.13, p < .001).
Paired sample t-tests revealed no differences in “liking” over time, t(1, 467) = -1.72,
p=0.09, but craving significantly increased, t (1, 51) = -7.44, p<0.001, suggesting
that hedonic appraisals of cigarettes remain stagnant while craving increases.
Future work will draw upon multi-level modeling to account for both within and
between subjects’ effects over time.

Conclusions: Data suggest that an inpatient tobacco cessation service coupled
with an automated IVR follow-up reduces unplanned hospital readmissions.
FUNDING: No funding
JUSTIFICATION: This abstract presents practical methods of implementing
widespread tobacco cessation services for hospitalized patients and related
cessation support to clinical outcomes (readmission rates)
CORRESPONDING AUTHOR: Graham Warren, Medical University of South
Carolina, 169 Ashley Ave MSC 318, Charleston, SC 29425, United States, Phone:
8438762295, Email: warrengw@musc.edu
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ACUTE EFFECTS OF “HYPING” A BLACK&MILD CIGARILLO
Caroline O. Cobb1,2*, Melissa D. Blank3, Aashir Nasim1,2,4, Thomas Eissenberg1,2,
1
Department of Psychology, Virginia Commonwealth University, 2Center for the
Study of Tobacco Products, Virginia Commonwealth University, 3Department of
Psychology, West Virginia University, 4Department of African American Studies,
Virginia Commonwealth University
Cigars remain the second most widely used tobacco product among adolescent
and adult populations. The appeal of cigar products may be enhanced by users’
beliefs that they are less lethal than cigarettes and that its harm potential can be
moderated through user-initiated product modification. Specifically, users engage
in a process known as “hyping” whereby they remove the inner tobacco liner of
a cigarillo before use. To date, only one study has compared directly the nicotine
and carbon monoxide (CO) exposure associated with a cigarillo smoked in its
original form versus user-modified. The purpose of this within-subject study was
to compare the acute effects of smoking an original Black&Mild (B&M) cigarillo, a
modified B&M cigarillo, and an unlit B&M cigarillo (sham smoking control). Primary
outcomes, assessed before and after each of two 30-min smoking bouts, included
plasma nicotine and expired air CO levels, subjective ratings of product effects and
withdrawal suppression, and puff topography. Twenty smokers (19 men; 19 nonHispanic African Americans; mean±SD=24.6±3.3 years) of ≥7 B&M cigarillos/week
(19.2±15.8 cigarillos/week) and ≤5 cigarettes/day completed the study. Relative to
baseline, plasma nicotine increased significantly within original and modified B&M
conditions (not during sham), but levels did not differ between smoked conditions.
CO levels were significantly lower for modified, relative to original, B&M smoking
at all post-administration timepoints. Both smoked conditions produced significant
increases in subjective ratings of satisfaction (e.g., taste good) and significant
decreases in nicotine abstinence symptoms (e.g., urges to smoke), but ratings
did not differ between smoked conditions. Subjective ratings for sham exhibited
little change over time. Puff counts were similar between smoked conditions, and
while average puff volume was higher and average inter-puff-interval was lower
for modified, relative to original, B&M smoking, neither were significantly different
between smoked conditions. Results are consistent with a previous report in that
“hyping” a B&M cigarillo may decrease users’ CO exposure despite increased
puffing behavior.

FUNDING: This research was supported by the National Cancer Institute of the
National Institutes of Health under award number 5PO1CA98262.
JUSTIFICATION: By identifying internal subjective experiential changes associated
with nicotine dependence, better targets for clinical treatment may be identified.
CORRESPONDING AUTHOR: Michael Palmeri, B.S., Graduate Student,
University of Illinois at Chicago, Psychology, 1007 W Harrison St , Chicago, IL
60607, United States, Phone: 6302547402, Email: mpalme26@uic.edu
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AUTOMATED TOBACCO CESSATION FOR INPATIENTS AND
EFFECTS ON READMISSION RATES
Graham W. Warren*, Kathleen Cartmell, Danny Woodard, Dianne Wilson, Martina
Mueller, K. Michael Cummings, Medical University of South Carolina
Background: Few hospitals meet Joint Commission (JC) standards for hospitals
to provide inpatient tobacco cessation support and follow-up at 1 month for all
inpatients who are identified as current smokers. A standardized process was
implemented at the Medical University of South Carolina to address JC standard
recommendations using interactive voice recognition (IVR) technology to follow-up
with patients after discharge consistent with JC standards.

FUNDING: 1R21CA161317

Methods: Daily inpatient tobacco use status was used to identify patients, a
trained tobacco cessation specialist would visit eligible patients, and all patients
would be entered into an automated IVR follow-up program to provide cessation
assistance and track cessation outcomes. Monthly rates of unplanned hospital
readmission were tracked and a multiple poisson regression was used to analyze
the effect of the IVR program on the number of unplanned hospital admissions
per month.

JUSTIFICATION: Results from this study inform our understanding of how a
cigarillo modification technique impacts measures of harm potential.
CORRESPONDING AUTHOR: Melissa Blank, PhD, Assistant Professor, West
Virginia University, Psychology, 1124 Life Sciences Building – P.O. Box 6040 ,
Morgantown, WV 26506-6040, United States, Phone: 304- 293-8341, Email:
Melissa.Blank@mail.wvu.edu

Results: Between February 18-June 30 2014, 9,233 inpatients were admitted
and 5718 (62%) had documented tobacco use status reported. A total of
1179 patients (21%) were current smokers and 632 were eligible for bedside
counseling. The dedicated cessation counselor was able to effectively reach 500
patients (79%) of which 398 (79%) completed counseling as an inpatient. Including
142
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a serious and deleterious addiction. Several practical interventions arose that
could be implemented with minimal burden in busy primary care settings. Finally,
patients offered a generous list of creative, patient-centered outcome measures.

TIME TO FIRST CIGARETTE AND HOUSEHOLD SMOKING
RESTRICTIONS

FUNDING: This work was supported by Health-e-NC, an initiative of the University
Cancer Research Fund at the University of North Carolina (UNC) at Chapel Hill.

Marc L. Steinberg, PhD*, Naomi F. Stahl, BA, Jill M. Williams, MD, Rutgers
University, Psychiatry

JUSTIFICATION: The patient perspective contributes to developing protocols
to increase evidence based treatment offered in health care settings, and also
addresses potential policy related to insurance coverage and public health
community resources.

The time a smoker waits until the first cigarette of the morning is often used as a
measure of dependence with the rationale that more dependent smokers will smoke
sooner upon waking than will less dependent smokers after going several hours
without a cigarette overnight. Objective: We sought to examine the relationship
between time-to-first-cigarette (TTFC) and household smoking restrictions in two
independent samples. Methods: Two samples of smokers, one treatment-seeking
community sample (N = 433) and one non-treatment-seeking sample of smokers
with serious mental illness (N = 94), provided information on cigarette dependence
with the Fagerström Test for Nicotine Dependence and on household smoking
restrictions. Results: Half (50%) of smokers with serious mental illness and 36.7%
of smokers from the general population reported that there were no limitations
to smoking in their home. Household smoking restrictions were significantly and
positively related to TTFC in both samples. Conclusions: These data indicate
that greater attention to TTFC may be warranted. The TTFC item is intended to
measure dependence based on the premise that greater dependence should be
associated with shorter TTFC. If TTFC is related to a household smoking ban,
however, this item may not be assessing dependence as intended in some cases

CORRESPONDING AUTHOR: Carol Ripley-Moffitt, MDiv, Director, Nicotine
Dependence Program, UNC School of Medicine, Family Medicine, 590 Manning
Drive, Chapel Hill, NC 27599-7595, United States, Phone: 919 843-1521, Email:
carol_ripley-moffitt@med.unc.edu
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STANDARDIZING TOBACCO ASSESSMENTS FOR CANCER
PATIENTS
Katherine Hoover, PharMD*, K. Michael Cummings, PhD, MPH, Matthew
Carpenter, PhD, Samuel L. Cooper, MD, Kelly Crowley, PharMD, David Marshall,
MD, Dianne Wilson, Graham W. Warren, MD, PhD, Medical University of South
Carolina

FUNDING: This study was supported by the National Institute on Drug Abuse
grants R34DA030652 and K23DA018203 (to Marc L. Steinberg).
JUSTIFICATION: If the commonly used time-to-first-cigarette variable is related
to the presence or absence of a household smoking ban, it may not be assessing
dependence as intended in some cases.

Background: Continued smoking after a cancer diagnosis causes adverse
health effects and increases both cancer-specific and all-cause mortality. Despite
this evidence, many cancer patients persist in smoking after their diagnosis and
most do not regularly receive tobacco cessation support from treating oncologists.
This study reports on a standardized assessment tool used to identify those who
use tobacco and who would benefit from referral to a tobacco cessation service.

CORRESPONDING AUTHOR: Marc Steinberg, PhD, Associate Professor,
Rutgers University, Psychiatry, 317 George Street, New Brunswick, NJ 08831,
United States, Phone: 732-235-4341, Email: marc.steinberg@rutgers.edu

Methods: A 13 question standardized annotated tobacco screening assessment
was designed to assess tobacco use history, patterns of tobacco use, use of other
tobacco products, and medications to identify patients for referral to a dedicated
tobacco cessation program. The questionnaire was administered to cancer
patients seen in the radiation oncology service at the Medicine University of South
Carolina between December 2013 and August 2014.
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PATIENT PERSPECTIVES ON TOBACCO USE TREATMENT IN
PRIMARY CARE

Results: Of 430 patients who completed the assessment, 87 (31%) reported
current tobacco use (“every day” or “some days”) and 191 (44%) reported former
tobacco use. In 87 patients reporting current tobacco use, 29% reported using one
or more FDA approved cessation medications and 18% reported using e-cigarettes
to help quit. In 191 patients reporting former tobacco use, 10 (5%) reported tobacco
use within the past week and an additional 13 (7%) reported tobacco use within the
past month. In patients with former tobacco use, but not in the past month, 5 (3%)
reported current use of FDA approved cessation medications and 5 (3%) reported
current e-cigarette use. A total of 72 patients (17%) reported currently living with
a smoker including 8% of never smokers, 16% of former smokers, and 34% of
current smokers. Asking about time since last cigarette increased referral rates
by 26% while asking about FDA medications and e-cigarettes increased referral
rates by 11%.

Jacqueline R. Halladay, MD, MPH, Maihan Vu, DrPH, MPH, Carol Ripley-Moffitt,
MDiv, CTTS*, Sachin K. Gupta, MD, Christine O’Meara, MD, Adam O. Goldstein,
MD MPH
Purpose: Evidence-based tobacco cessation interventions increase quit rates,
yet most smokers do not use them. Every primary care visit offers the potential to
discuss such options, but communications can be tricky for patients and provider
alike. We explored smokers’ personal experiences of interacting with health care
providers with a view to identifying feasible and appealing interventions for the
primary care setting.
Methods: Three 90-minute focus groups, including a total of 33 patients from
three primary care clinics, were conducted. Participants were current or recent
(quit within 6 months) smokers. Topics included tobacco use, quit attempts, and
interactions with providers, followed by more pointed questions exploring specific
actions patients want from providers and outcome measures that would be
meaningful to patients.

Conclusions: Using a simple standardized questionnaire to ask patients about
tobacco use can help identify cancer patients who would benefit from tobacco
cessation support.
FUNDING: No funding

Results: Using inductive coding techniques, four themes were identified, namely:
1) the experience of being tobacco user (inconvenience, shame, isolation, and
benefits), 2) the medical encounter (expectations of providers, trust and respect,
and positive, targeted messaging), 3) high value actions (consistent dialogue, the
addiction model, point of care nicotine patches, educational materials, carbon
monoxide monitoring, and infrastructure), and 4) Patient-centered outcomes.

JUSTIFICATION: Using a standardized approach to assess tobacco use status can
help identify cancer patients who would benefit from tobacco cessation support.
CORRESPONDING AUTHOR: Katherine Hoover , PharmD, Medical University
of South Carolina, 86 Jonathan Lucas St. , Charleston, SC 29425, United States,
Phone: 843-864-3352, Email: cosulic@musc.edu

Conclusions: True patient-centered research requires that the patient voice be
sought early in the planning process. The overall message we heard from patients
is the desire for honest, consistent and pro-active discussion and action about
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INDICATORS OF DEPENDENCE IN A NATIONAL SAMPLE OF
AUSTRALIAN ABORIGINAL AND TORRES STRAIT ISLANDER
SMOKERS

TOBACCO WITHDRAWAL AMONGST BLACK, HISPANIC, AND
WHITE SMOKERS
Mariel S. Bello, BS*1, Raina D. Pang, PhD1, Karen L. Cropsey, PsyD2, Michael J.
Zvolensky, PhD3, Lorraine R. Reitzel, PhD3, Jimi Huh, PhD1, Adam M. Leventhal,
PhD1, 1University of Southern California, 2University of Alabama-Birmingham,
3
University of Houston

Kathryn Panaretto1, Ron Borland2, Matthew Stevens3, David Thomas3,
1
Queensland Aboriginal and Islander Health Council, Brisbane, Australia, 2Cancer
Council Victoria, Melbourne, Australia, 3Menzies School of Health Research,
Darwin, Australia

Background: Persistent tobacco use among racial and ethnic minority
populations in the United States is a critical public health concern. Yet, potential
sources of racial/ethnic disparities in tobacco use remain unclear. The present
study examined racial/ethnic differences in a clinically-relevant underpinning
of tobacco use that has received sparse attention in the disparities literature—
tobacco withdrawal—using a controlled laboratory design.

The prevalence of daily smoking among Aboriginal and Torres Strait Islander
peoples is 2.6 times that of non-Indigenous Australians. There has been little
research in this setting on differences in indicators of dependence beyond those
about smoking intensity (cigarettes per day, CPD). This paper explores indicators
of dependence among Aboriginal and Torres Strait Islander smokers, their
cross-sectional associations with quitting, and comparisons with other Australian
smokers. We used 2012/13 baseline data from 1,392 Aboriginal and Torres Strait
Islander daily smokers in ‘Talking about the Smokes,’ a national survey based on
the International Tobacco Control (ITC) Policy Evaluation Project, and comparison
data from the ITC Australia survey in 2011/12.

Methods: Participants [Non-Hispanic Black (N = 178), Non-Hispanic White
(N = 118), and Hispanic (N = 28)] attended two counterbalanced sessions (nonabstinent vs. 16-hr abstinence). At both sessions, self-report measures of urges
to smoke, nicotine withdrawal, and affect were administered and performance on
an objective behavior task that assessed the motivation to reinstate smoking was
recorded. Abstinence-induced changes (scores while abstinent vs. non-abstinent)
were analyzed as a function of race/ethnicity.

More Aboriginal and Torres Strait Islander daily smokers smoked 1-10 CPD
(40% vs 33%) than other Australian smokers, but more smoked their first cigarette
within 30 minutes of waking (75% vs 65%), so they had similar Heaviness of
Smoking Index scores (based on CPD and time to first cigarette, TTFC). Aboriginal
and Torres Strait Islander daily smokers were less likely to report frequent strong
urges to smoke (51% vs 61%) or that staying off the smokes would be very hard
(39% vs 48%). In spite of most indicators suggesting Aboriginal and Torres Strait
Islander smokers were less dependent and so more likely to be able to quit
smoking, they were less likely than other Australian smokers to have made a quit
attempt that lasted a month or longer (47% vs 59%). This was not because these
questions did not predict having made a longer quit attempt; among those who
had made a quit attempt in the last five years, all questions except urges were
significantly associated with longer quit attempts, as were other questions only
asked of Aboriginal and Torres Strait Islander smokers related to previous attempts
about cravings and about how hard it is to stay off smokes, be around smokers
and say no when offered smokes). Some of these more situational factors may be
more important than CPD and TTFC in this setting, where running out of money
to buy cigarettes (45% at least fortnightly) and sharing cigarettes are common.

Results: Results illustrated that Non-Hispanic Black smokers reported greater
abstinence-induced declines in several positive affect states in comparison to the
other racial/ethnic groups. Relative to Hispanic smokers, Non-Hispanic Black and
Non-Hispanic White smokers displayed larger abstinence-provoked increases in
urges to smoke. No racial/ethnic differences were detected for overall nicotine
withdrawal symptomatology, negative affect states, and motivation to reinstate
smoking behavior.
Conclusions: These results suggest qualitative differences in the expression
of different components of the tobacco withdrawal syndrome across three racial/
ethnic groups. This research helps shed light on bio-behavioral sources of
tobacco-related health disparities, informs the application of smoking cessation
interventions across racial/ethnic groups, and may ultimately, aid the overall
effort towards reducing the public health burden of tobacco addiction in minority
populations.

FUNDING: The project was funded by the Australian Department of Health. David
Thomas was supported by a National Heart Foundation fellowship and Matthew
Stevens by a National Health and Medical Research fellowship.

FUNDING: The current study was conducted while the first author was at the
University of Southern California Keck School of Medicine. This research was
supported by funds from Tobacco-Related Disease Research Program of the
University of California, Grant Number 22FT-0062, National Institute on Drug
Abuse grants R01-DA026831 and K08-DA025041, and American Cancer Society
Research Scholar Grant CPBB-RSG-13-163-01.

JUSTIFICATION: Situational factors may be more useful than traditional clinical
indicators of dependence (CPD and TTFC) in understanding dependence or
predicting quit success among the high smoking prevalence population of
Australian Aboriginal and Torres Strait Islander smokers.

JUSTIFICATION: The present study will elucidate potential bio-behavioral sources
of tobacco-related health disparities as well as inform the application of smoking
cessation treatment approaches across racial/ethnic groups.

CORRESPONDING AUTHOR: David Thomas, MBBS, DTM&H, MMedSc,
FAFPHM, PhD , Director, Tobacco Control Research Program, Menzies School
of Health Research, Wellbeing & Preventable Chronic Disease, John Mathews
Building (Bldg 58), Darwin, NT 0810, Australia, Phone: +61 8922 7610, Email:
david.thomas@menzies.edu.au

CORRESPONDING AUTHOR: Mariel Bello, B.S., Project Assistant, University of
Southern California, Department of Preventive Medicine, 2250 Alcazar Street, Los
Angeles, CA 90033, United States, Phone: 661-904-3621, Email: marielbe@usc.
edu
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a sample of 364 adult smokers (44% female) who responded to an advertisement
for a study on smokers who drink regularly. Data were collected on demographics,
frequency of LCC use (never, one or two times in the past three months, once per
month, once every two weeks, once per week, two to four times per week, daily
or almost daily), and quantity and frequency of alcohol use. Of those screened,
29.7% reported LCC use at least once in the past 3 months. LCC use was
associated with being male (p < .05) and younger (p < .05). Among LCC users (n
= 105), the mean age was 34.00 (SD = 12.81), and LCC users were predominately
male (66.7%), African-American (71.4%), employed full or part time (40.0%), and
reported smoking at least 10 cigarettes per day for the past year (89.5%). Further,
28.8% reported using LCCs one or two times in the past three months, 25.0% used
almost every day, 19.2% used two to four times per week, 10.6% used once every
two weeks, 9.6% used once per week, and 6.7% used once per month. Hierarchical
regression analyses revealed a main effect for gender (p<.05) indicating that when
controlling for alcohol use, men used LCCs more frequently than women. There
was also a significant gender x alcohol interaction on frequency of LCC use, such
that women who drank on a greater number of days per week reported using
LCCs more frequently (p<.05). However, the relationship between alcohol use and
frequency of LCC use was not significant for males. Overall, alcohol appears to
influence the degree to which women smoke LCCs, whereas among men LCC use
is independent of alcohol use. Results point to alcohol use as a risk factor among
women that may have utility for prevention efforts.

ANXIETY SENSITIVITY COMPONENTS IN RELATION TO
TOBACCO USE, WITHDRAWAL, AND COGNITIONS IN
TREATMENT-SEEKING SMOKERS
Casey R. Guillot, PhD1*, Adam M. Leventhal, PhD1,2, Amanda M. Raines, MS3,
Norman B. Schmidt, PhD3, Michael J. Zvolensky, PhD4,5, 1Department of Preventive
Medicine, University of Southern California, Los Angeles, CA, 2Department of
Psychology, University of Southern California, Los Angeles, CA, 3Department of
Psychology, Florida State University, Tallahassee, FL, 4Department of Psychology,
University of Houston, Houston, TX, 5Department of Behavioral Science, The
University of Texas MD Anderson Cancer Center, Houston, TX
Background: Anxiety sensitivity—fear of anxiety-related experiences—has
been implicated in smoking motivation and maintenance. As a follow-up to a
similar study we conducted in non-treatment-seeking smokers, we examined
anxiety sensitivity facets (physical, cognitive, and social concerns) in relation to
tobacco use, withdrawal, and cognitions in treatment-seeking smokers.
Method: In a cross-sectional design, we administered the Anxiety Sensitivity
Index-3 and self-report measures of smoking dependence, intake, withdrawal,
motives, and expectancies to 473 smokers (8+ cigs/day, 47% female, mean age =
37.3) recruited as part of a larger tobacco cessation study.

FUNDING: 1R03CA175870-01A1
JUSTIFICATION: Results point to alcohol use as a risk factor among women that
may have utility for prevention efforts.

Results: After statistically controlling for sex, race, age, educational attainment,
hypertension status, and neuroticism, linear regression models indicated that
anxiety sensitivity physical and cognitive concerns were both associated with
tobacco dependence severity (betas = .13-.14, ps < .01), particularly the severity
of persistent smoking regardless of context or time of day (betas = .14-.17, ps <
.01). Anxiety sensitivity physical, cognitive, and social concerns were all related to
the intensity of withdrawal symptoms during past quit attempts (betas = .23-.27,
ps < .001). Anxiety sensitivity cognitive and social concerns were both related to
negative affect reduction smoking motives (betas = .14, ps < .01), but only the
social concerns aspect of anxiety sensitivity was related to pleasurable relaxation
smoking motives and positive and negative reinforcement smoking outcome
expectancies (betas = .14-.17, ps < .01).

CORRESPONDING AUTHOR: Sarah Ehlke, MA, Legacy, 1724 Massachusetts
Ave., NW, Washington, DC 22202, United States, Phone: 813-385-2554, Email:
sehlke@legacyforhealth.org
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MAINTENANCE TREATMENT VISITS AFTER QUITTING ARE
ASSOCIATED WITH GREATER LONG TERM QUIT SUCCESS

Conclusions: Based on past and present findings, it appears that anxiety
sensitivity physical and cognitive concerns are associated with negative
reinforcement-related smoking variables (e.g., withdrawal symptoms), whereas
the social concerns facet of anxiety sensitivity is associated with positive and
negative reinforcement-related smoking variables. In addition to standard
tobacco cessation treatments for high anxiety sensitivity smokers, individuals
high in anxiety sensitivity social concerns may benefit from relaxation training and
alternative methods of obtaining sensory satisfaction.

Anna Ivanova, MPH, Laurie Zawertailo, PhD, Peter Selby*, MBBS, Centre for
Addiction and Mental Health and University of Toronto, Ontario, Canada
Prolonged abstinence is a major goal in smoking cessation treatment, however
there is a lack of sufficient evidence to support specific relapse prevention
strategies. The aim of this study was to determine whether quitting earlier in
treatment and maintaining clinic visits post-quit were associated with continued
abstinence.

FUNDING: NIMH Grant R01-MH076629 and NCI Grant T32-CA009492

The study sample included 2,210 participants who quit during a treatment
program that combines up to 26 weeks of no-cost NRT and smoking cessation
counseling to smokers accessing primary care services in Ontario, Canada.
Smoking status was assessed at enrollment, every treatment visit, and at
6 months post-enrollment. Bivariate analyses were used to examine the
relationship of earlier quitting and number of maintenance visits after quitting
with psychiatric history, number of health comorbidities, baseline Heaviness of
Smoking Index (HSI) scores, baseline confidence and importance of quitting, and
key demographic variables. Multivariable analyses were conducted to determine
whether earlier quitting and number of maintenance visits predicted staying quit at
6 months post-enrollment.

JUSTIFICATION: In addition to standard tobacco cessation treatments for high
anxiety sensitivity smokers, individuals high in anxiety sensitivity social concerns
may benefit from relaxation training and alternative methods of obtaining sensory
satisfaction.
CORRESPONDING AUTHOR: Casey Guillot, PhD, Postdoctoral Scholar-Fellowship Trainee, University of Southern California, Department of Preventive
Medicine, 2001 N Soto St, 3rd Floor, Los Angeles, CA 90032-9045, United States,
Phone: 323-442-8218, Email: cguillot@usc.edu

Of those who quit during treatment, 85% had quit within the first 3 clinic visits
and 77% continued to attend maintenance treatment visits after quitting. Of those
who quit, 74% remained quit at 6 months. Earlier quitters had higher confidence
and importance in quitting scores at baseline (both p<0.001) but did not differ
on any other baseline characteristics. Greater number of post-quit clinic visits
was associated with more health comorbidities, lower education, lower income,
unemployment, higher baseline HSI scores, and older age (all p<0.05). Quitting
earlier during treatment did not predict quit status at 6 months (p=0.28). More
maintenance visits did predict better long term quit success (adjusted OR=1.094,
95%CI=1.015-1.180), with best outcomes seen for those with 5-8 maintenance
visits (OR=3.082, 95%CI=1.377-6.899).
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GENDER MODERATES THE ASSOCIATION BETWEEN DRINKING
BEHAVIOR AND USE OF LITTLE CIGARS/CIGARILLOS IN A
SAMPLE OF REGULAR SMOKERS
Sarah J. Ehlke*1, Amy M. Cohn1, Thomas H. Brandon2, Molly E. Bowers1,
1
Schroeder Institute for Tobacco Research and Policy Studies, American Legacy
Foundation, Washington, DC, USA, 2Moffitt Cancer Center, University of South
Florida, Tampa, FL, USA
Although the use of cigarettes has decreased over the past 10 years, cigar use
has steadily increased. Little cigars/cigarillos (LCCs) are becoming increasingly
popular types of cigars. Women are more likely to use LCCs, particularly AfricanAmerican women, as well as frequent alcohol users. The present study examined
gender differences in the relationship between alcohol use and current LCC use in

Participants who quit smoking tend to do so early in treatment. Continuing to
attend treatment visits after quitting may reduce relapse. Programs should allow
for at least five post-quit maintenance visits to ensure long term quit success.
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FUNDING: Support for this research was provided by the Ontario Ministry of
Health and Long-Term Care, Health Promotion Branch

A VISUALIZATION-AIDED TRAJECTORY PATTERN RECOGNITION
APPROACH TO SMOKING AND DEPRESSION AMONG ASIAN
AMERICANS

JUSTIFICATION: Continuing to attend treatment visits after quitting may reduce
relapse.
CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Clinical Scientist, Centre
for Addiction and Mental Health, Nicotine Dependence Service, 175 College
Street, Toronto, ON M5T1P7, Canada, Phone: 416-535-8501 x77422, Fax: 416595-8862, Email: laurie.zawertailo@camh.ca

Hua Fang, PhD1, Sun Kim, PhD2, Zhaoyang Zhang1, Joseph DiFranza, MD1,
Douglas Ziedonis, MD1, Jeroan Allison, MD1, 1University of Massachusetts Medical
School, 2University of Massachusetts Boston
Introduction: Depressed smokers are less likely to quit smoking. Smokers with
a history of depression have a greater risk of relapse after a cessation attempt.
A randomized controlled trial of a culturally adapted cessation intervention was
conducted with a group of Korean-American smokers. A visualization-aided
trajectory pattern recognition method was developed to examine to what degree
depression would affect cessation outcomes and whether gender would moderate
the relationship between depression and treatment outcomes among Korean
Americans.
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THE EFFECT OF WITHDRAWAL SYMPTOMS ON QUIT OUTCOMES
3 MONTHS FOLLOWING ENROLLMENT IN A SMOKING
CESSATION TREATMENT PROGRAM
Carolyn Peters*, MHSc, Laurie Zawertailo, PhD, Anna Ivanova, MPH, Peter Selby,
MBBS, Centre for Addiction and Mental Health and University of Toronto, Ontario,
Canada

The objective of this analysis was to understand the differences in withdrawal
symptoms by age, gender, level of dependence, and co-morbidities and the effect
of withdrawal symptoms on quit outcomes.

Method: Our visualization-aided method was built on an enhanced projection
pursuit and multiple imputation algorithms. This longitudinal RCT data (N = 109;
N_female = 18; missing rate <25%) were collected at baseline with four follow-ups:
1, 3, 6, and 12 months from the quit date. Our RCT components include cognitive
behavioral therapy, cultural tailoring, and nicotine replacement therapy. Each
patient was repeatedly measured 4 times on these components. Our method
was compared to validity-index-only and single-imputation-only methods using
the same trial data and simulated data to verify results. Identified patterns were
related to smokers’ depression scores (measured by the Center for Epidemiologic
Studies Depression Scale) and their abstinence rates by gender at 6 and 12 month
follow-ups.

The sample consisted of 2162 participants who enrolled in a smoking cessation
program through their primary care provider, which offered up to 26 weeks of
individualized doses of NRT and behavioural counseling at no cost, and were
available for 3 month follow up surveys at the time of this analysis. Chi-square
and t-tests were conducted to analyze the differences in withdrawal symptoms by
age, gender, level of dependence and co-morbidities. Binary logistic regression
analyses were used to examine the relationship of number and type of withdrawal
symptoms and 3 month quit rate.

Results: Our method teased out non-culturally-aware, culturally-tailored, and
culturally-aware patterns and achieved the highest accuracy rates. Three levels
of depression were detected [High (M/SE): 17.63/4.33; Near-low: 8.60/1.29; Low:
6.07/1.36]. The high-depressed had 6% and 12% abstinence rates at 6 and 12
month follow-ups, the low-depressed had 26% at both follow-ups, and the nearlow-depressed with the culturally-tailored pattern achieved the highest rate of
52% and 46%. Gender did not moderate the relationship between depression and
abstinence rates, which may attribute to a smaller number of female smokers.

At 3-month follow-up, over 85% of the sample reported experiencing at least
one withdrawal symptom. The most frequently reported withdrawal symptoms
were irritability (60.0%), restlessness (57.7%) and increased appetite (49.6%).

Conclusion: Our approach provided in-depth understanding of smoking and
depression among Korean Americans, and could assist in finer and broader
patients’ outcome tests and behavioral intervention evaluation.

Many smokers have concerns that quitting smoking will lead to withdrawal
symptoms such as increased anxiety. While these symptoms are well known,
few studies have a large enough sample at follow up to examine the effects of
withdrawal symptoms on quit rate.

FUNDING: This research was Supported by both the Pilot Project Award from
NCRR 5UL1RR031982-04 and NIH/NIDA R01 1 R01 DA033323-01A1 to Dr. Fang
and partially by NIDA 5K23DA021243-02 to Dr. Kim.

Smokers under 45 years old (p=0.004) and female smokers (p=0.003)
expressed greater symptoms of withdrawal. Cigarettes per day (CPD) at baseline
had no significant effect on whether a smoker reported any withdrawal symptoms.
The number of reported withdrawal symptoms increased the odds of failure to quit
smoking (OR=1.13, 95%CI=1.074-1.193), with anxiety (OR=1.78, 95%CI=1.4852.143) and inability to concentrate (OR=1.62, 95%CI=1.342-1.960) having the
greatest association with failure to quit.

JUSTIFICATION: The findings from this trajectory pattern recognition approach
can aid adaptive intervention design for clinical research and practice.
CORRESPONDING AUTHOR: Hua Fang, University of Massachusetts Medical
School, AS8-2061 368 Plantation St, Worcester, MA 01605, United States, Phone:
5088562502, Email: hua.fang@umassmed.edu

Different segments of the sample experienced different withdrawal symptoms
with the number and type of withdrawal symptoms felt by participants being
associated with the success of their quit attempt. Understanding how different
smokers might have different experiences with withdrawal symptoms may aid
smoking cessation practitioners in tailoring their behavioural counseling to targeted
segments of the population.
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PREDICTORS OF UTILIZATION OF A NOVEL SMARTPHONE APP
FOR SMOKING CESSATION

FUNDING: Support for this research was provided by the Ontario Ministry of
Health and Long-Term Care, Health Promotion Branch

Roger Vilardaga, PhD1,2*, Emily Zeng1,2, Kristin E. Mull, MS2, Jaimee L. Heffner,
PhD2, Jonathan B. Bricker, PhD1,2, 1University of Washington, Seattle, WA , 2Fred
Hutchinson Cancer Research Center, Seattle, WA

JUSTIFICATION: Clinicians should pay attention to withdrawal symptoms when
treating patients for tobacco dependence
CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Clinical Scientist, Centre
for Addiction and Mental Health, Nicotine Dependence Service, 175 College
Street, Toronto, ON M5T1P7, Canada, Phone: 416-535-8501 x77422, Fax: 416595-8862, Email: laurie.zawertailo@camh.ca

Introduction: The rapid growth of smoking cessation apps is yet to be matched
with equal amount of rigorous research examining their efficacy and factors
predicting their usage. Building upon previous work that tested the preliminary
efficacy of an Acceptance and Commitment Therapy (ACT) smoking cessation
app (SmartQuit), and then identified key SmartQuit features predictive of smoking
cessation, the present study examined baseline and demographic variables that
could predict the utilization of such features.
Methods: App utilization data from 98 daily smokers who were randomized
to the SmartQuit arm of a pilot trial were automatically recorded. Demographic
predictors of website utilization, baseline acceptance of cravings (a key ACT
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process), and mood symptoms (a key ACT target) were used to predict 2-month
follow up counts of (1) SmartQuit app openings, and (2) key SmartQuit features
shown to predict smoking cessation: Quit Plan feature, Tracking Letting Urges
Pass feature, and Tracking ACT Skills Practice feature. Negative binomial count
regression models were chosen provided their excellent fit with the observed data.

PLWHA who smoke conducted within non-medical community agencies with ASO
staff providing usual care. Study feasibility supports community dissemination of
evidence-based cessation practices and linkage to public health resources.

Results: Users with lower education (RR=0.492; CI=0.28-0.94), heavier smoking
(RR=0.613; CI=0.38-0.95) and depression (RR=0.958; CI=0.93-0.99) opened
the app less frequently. Quit Plan feature openings were negatively predicted by
lower education (RR=0.491; CI=0.28-0.88) and positively predicted by acceptance
(RR=1.7; CI=1.01-2.90). Tracking Letting Urges Pass openings were negatively
predicted by heavier smoking (RR=0.418; CI=0.17-0.92). Tracking ACT Skills
Practice openings were predicted by acceptance (RR=4.691; CI=1.05- 22.68) and
being male (RR=3.104; CI=1.17-8.39). Age, levels of anxiety, and having friends
who smoke did not predict overall app usage or use of any of the three features
included in the analysis.

JUSTIFICATION: In the context of community-based, non-medical HIV service
agencies, it is feasible to recruit and retain low income HIV-infected smokers in a
trial promoting uptake of low cost public health cessation resources.

Conclusions: This is the first study examining baseline predictors of utilization
of a smoking cessation app. Results of this study suggest the need to tailor
smoking cessation apps to specific populations (e.g., underserved or psychiatric
populations) in order to maximize their population level impact.
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FUNDING: Supported by NCI grants U54CA137788;3U54CA137788-03S1;
3P30CA008748-44S2,-47S3

CORRESPONDING AUTHOR: Jack Burkhalter, PhD, Assistant Attending
Psychologist, Memorial Sloan Kettering Cancer Center, Psychiatry & Behavioral
Sciences, 641 Lexington Ave.,7th floor, New York, NY 10022, United States,
Phone: 646-888-0040, Fax: 212-888-2584, Email: burkhalj@mskcc.org

INDIRECT EFFECTS OF AVOIDANCE/RUMINATION ON THE
RELATION BETWEEN BIS SENSITIVITY AND SECONDARY
DEPENDENCE MOTIVES IN TREATMENT-SEEKING SMOKERS

FUNDING: NIDA K99 DA037276 [to RV}, NIDA K23DA026517 [to JLH], NCI R01
CA 166646, and The Hartwell Innovation Fund [both to JBB].

Andrew Ninnemann, BA*, Aaron Lim, BA, Erica Hamilton, BS, Avery Mitchell,
BS, Ali Houston-Ludlam, BS, Laura MacPherson, PhD, University of Maryland,
College Park

JUSTIFICATION: This study builds upon previous efforts to empirically test
smartphone apps for smoking cessation, and stimulates the tailoring of smoking
cessation apps to specific populations, such as individuals with psychiatric
symptoms and those from underserved populations.

Introduction: Mechanisms by which behavioral inhibition system (BIS)
sensitivity, in which the goal is to move away from something unpleasant, is
related to nicotine dependence motives has not been thoroughly investigated. We
examined avoidance/rumination as a possible mediator, as it examines behavioral
and cognitive approaches relevant to both the regulation of aversive motives in
the BIS and motivations to smoke. We predicted indirect effects on secondary
dependence motives which focus on the functional aspects of smoking (e.g.,
smoking to gain relief from aversive stimuli).

CORRESPONDING AUTHOR: Roger Vilardaga, PhD, Acting Assistant Professor,
University of Washington, Box 359911, 325 Ninth Ave., Seattle, WA 98104-2499,
United States, Phone: 775-303-2103, Email: vilardag@uw.edu
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Method: The sample included 323 adult smokers responding to quit smoking
advertisements (43.2% female, 83.6% African-American, Age M(SD) = 44.79(11),
Median Income = $20,000 - $29,999, Cigarettes per Smoking Day (CPSD)
M(SD) = 14.28(7.9)) with depressive symptoms (BDI score ≥10). Participants
completed a measure of BIS sensitivity in which the goal is to mitigate possible
threat. Participants also completed the Behavioral Activation for Depression Scale
(BADS) Avoidance/Rumination subscale, which focuses on avoidance of negative
aversive states and the tendency to ruminate rather than solve problems. Lastly,
participants completed the WISDM, which measures primary and secondary
nicotine dependence motives.

COMMUNITY-BASED, RESPIRATORY FEEDBACK INTERVENTION
TO INCREASE SMOKING CESSATION RESOURCES UPTAKE
AMONG LOW INCOME PERSONS LIVING WITH HIV/AIDS:
RESULTS OF A PILOT RANDOMIZED CONTROLLED TRIAL
Jack E. Burkhalter, PhD*1, Erica I. Lubetkin, MD, MPH2, John Guidry, PhD, Ingmar
Gorman, MA3, Julie Kumar, MPH1, Meenakshi Paliwal, MPH1, Mohammed I.
Mujawar, MS1, Yuelin Li, PhD1, 1Memorial Sloan Kettering Cancer Center, NY, NY,
2
The City College of New York, NY, 3GMHC, New York, NY, The New School, New
York, NY

Results: Mediation models of the role of avoidance/rumination in the
relationship between BIS sensitivity and secondary dependence motives were
tested using linear regression with bias corrected bootstrapping methods in
Hayes’ PROCESS (Hayes, 2013). Average CPSD was entered as a covariate.
A bias corrected bootstrap 95% CI indicated that the indirect effect through
BADS’ Avoidance/Rumination subscale was significant for the WISDM subscales:
Positive Reinforcement (95% CI: [.04 - .24] ), Negative Reinforcement (95% CI:
[.08 - .67] ), Cognitive Enhancement (95% CI: [.04 - .27] ).

The U.S. prevalence of smoking among persons living with HIV/AIDS (PLWHA)
is 45-74%, compared to 18.1% in the adult general population. Tobacco-related
cancers among PLWHA are rising, and respiratory and cardiovascular diseases
in an aging PLWHA population are a growing healthcare challenge. Nonmedical, community AIDS agencies provide a unique opportunity to intervene in
clients’ smoking. A pilot randomized controlled trial examined the feasibility of a
community-based intervention to increase uptake of free/low cost public health
smoking cessation resources in low income PLWHA smoking > 20 cigarettes/week.
N=52 PLWHA recruited at 3 community-based AIDS service organizations (ASOs)
were randomized to either Treatment as Usual (TAU, n=27: Brief counseling, print
materials, offer to refer to state Quitline) or AIR (n=25: TAU + biomarker feedback
using CO level, respiratory symptoms, and spirometry lung age, delivered within
a motivational framework). One in-person session was provided at the home ASO
of participants by trained ASO staff (TAU) or tobacco treatment clinicians (AIR).
New York State provides free Quitline support and nicotine patches, and Medicaid
covers quit medications. Trial participants’ mean age was 53, 52% were women,
71% African American, and 52% had high school education or less. Most (71%)
smoked daily a mean 11 cigarettes/day, and 65% smoked within 5 minutes of
waking. Primary outcomes demonstrated feasibility: 1) reached accrual goals in 3
months; 2) delivered treatment to 85%; 3) exceeded (81%) the threshold feasibility
indicator of 67% treated and retained at 1-month follow-up. Secondary analyses
showed that verified uptake of Quitline services was 40% for TAU and AIR. Those
with more years of smoking and with greater difference between birth and lung
ages were more likely to take up Quitline services. Satisfaction with AIR was
higher than for TAU (p=.01). This is the first reported trial targeting low income

Conclusion: The tendency to avoid negative aversive states may be one
mechanism by which behavioral inhibition system sensitivity is related to various
secondary motives for nicotine dependence among smokers with current
depressive symptomatology who are seeking help to quit smoking.
FUNDING: R01 DA018730 (MacPherson)
JUSTIFICATION: Improving our understanding of avoidant processes as they
relate to secondary dependence motives may provide information for behavioral
intervention targets.
CORRESPONDING AUTHOR: Laura MacPherson, PhD, Associate Professor,
University of Maryland, College Park, Psychology, 2103 Cole Field House, College
Park, MD 20010, United States, Phone: 301-405-7895, Email: lmacpher@umd.edu
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outcomes revealed no significant between-group differences, so the placebo and
experimental groups were collapsed together for this analysis. Results showed
that 75% of participants provided a urine sample that tested positive for smoking
at the 2-week post TQD; and of these 95% were positive for smoking at the final
visit. Of the 25% of participants whose urine sample tested negative for smoking
at the 2-week visit, only 37% had relapsed to smoking by the final visit. A logistic
regression revealed significant effects, whereby participants who were still
smoking at 2-weeks post TQD were 46 times more likely to be smoking at the final
visit, when compared to those who had quit. The 2-week post TQD model has
been replicated in other smoking cessation interventions, i.e., NRT, but has not yet
been tested with varenicline. This demonstrates that smoking cessation success
can be predicted early in an intervention. The implications of this finding could
be useful in designing a metric for physicians to tailor more effective treatment
interventions in a step-up level of care, which ultimately, could lead to greater
smoking cessation outcomes.

USE OF MOBILE HEALTH TECHNOLOGY TO DETECT SMOKING
REMOTELY: A REVIEW OF THE LITERATURE
Erin A. McClure1*, Zachary Adams1, Frank Treiber2, Kevin M Gray1, 1 Medical
University of South Carolina, College of Medicine, Department of Psychiatry and
Behavioral Sciences, 2 Medical University of South Carolina, College of Nursing,
South Carolina Center of Economic Excellence
Background: Mobile health (mHealth) is an emerging and highly innovative field
that incorporates mobile technology in various forms into health-related research,
treatment delivery and fidelity, dissemination, etc. The potential contributions of
mHealth methodology to smoking research and treatment are virtually endless,
but limited work has been conducted in this area thus far. Given that cigarette
smoking remains the leading cause of preventable death in the United States,
sophisticated systems are greatly needed to prevent, detect, and treat smoking in
a cost-effective and widespread manner.

FUNDING: NIDA grant: R21DA034164
JUSTIFICATION: The findings of this study can inform future protocols, policies,
and practitioners, who are using varenicline for treatment, of likely outcomes
based on early smoking cessation success, and allow them to alter the course of
treatment accordingly.

Aim: This literature review will highlight the integration of mHealth technology
into smoking research, specifically focusing on the remote monitoring of smoking.
Methods: An extensive review of the literature was conducted among medical
and health-related databases, but also among engineering and computer science
journals and databases. Ongoing research was also examined through grant
databases.

CORRESPONDING AUTHOR: Taylor Marcus, BA, Research Program
Coordinator, Johns Hopkins University School of Medicine, Psychiatry and
Behavioral Sciences, 5510 Nathan Shock Drive, Baltimore, MD 21224, United
States, Phone: 410-550-2253, Email: tmarcus1@jhmi.edu

Results: The remote monitoring of smoking through self-report has been
studied extensively with the use of ecological momentary assessment methods,
which has greatly contributed to our understanding of the variables occasioning
relapse. More recently however, the remote monitoring of smoking has been
studied through the integration of unobtrusive and sophisticated hardware and
software designed for use in the natural environment, such as body sensors to
monitor physiological measures and movements of the arm and wrist. Additionally,
some research has focused on collecting and monitoring biomarkers of smoking
(i.e., breath carbon monoxide) several times per day from the participant’s home.
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SMOKING AND DEMOGRAPHIC CHARACTERISTICS OF DAILY
LIGHT AND INTERMITTENT SMOKERS LIVING ALONG THE U.S./
MEXICO BORDER
Beatriz Suro, BA, Miriam Pando, BS, Ishmael Lopez, BA, Reyna Puentes, BS,
Katherine Aguirre, MA, Theodore V. Cooper, PhD, The University of Texas at El
Paso

Conclusions: The use of mHealth to detect and treat smoking is an area still in
its infancy, but represents an exciting advancement for researchers and clinicians
interested in smoking cessation. The integration of mHealth technology into
smoking research holds the potential to better understand smoking and relapse,
while allowing for the improvement, refinement and delivery of highly efficacious
treatment interventions with reduced burden to the participant.

Despite the decline in the prevalence of general smoking, light and intermittent
smoking rates have increased. Given that patterns of tobacco use are changing,
this study examined characteristics associated with daily light (DLS) and
intermittent smokers (ITS) in a predominantly Hispanic sample.

FUNDING: NIDA grants K01DA036739 (PI, McClure), U01DA031779 (PI, Gray)
and U10DA013727 (PI, Brady)

Data from two iterations of a brief light and intermittent smoking intervention (N
= 286; Mage = 34.49; SD = 15.99; 57% male; 82% Hispanic, 59% DLS, 41% ITS)
were analyzed for the current study. Participants completed baseline measures
assessing demographics, tobacco use and history, The Stage of Change Scale,
Fagerstrom Test for Nicotine Dependence (FTND) and the Perceived Competence
Scale (PCS). Secondary data analyses to identify significant demographic and
tobacco-related variables associated with DLS and ITS were conducted. First,
univariate analyses assessed empirically and theoretically relevant variables
(age, gender, ethnicity, education, stage of change, PCS, FTND) to determine
marginally significant (p<.1) associations with smoking status and subsequent
inclusion in a final logistic regression model (Smoking status DV; 0 = ITS; 1 =DLS).

JUSTIFICATION: This review of the literature will help to inform researchers
and clinicians of the methods available for mobile integration into research and
treatment.
CORRESPONDING AUTHOR: Erin McClure, PhD, Instructor, Medical University
of South Carolina, Psychiatry and Behavioral Sciences, 125 Doughty St, Suite 190,
Charleston, SC 29412, United States, Phone: 8437927192, Fax: 8437923983,
Email: mccluree@musc.edu

POS1-109

The logistic regression model included age, perceived competence, and FTND
score as potential correlates of smoking status (χ2(7)=99.67, p< .001), Nagelkerke
R2 = .509. Higher odds of being a DLS were associated with increased age (OR
= 1.05, p < .001), greater levels of nicotine dependence (OR=315.52, p<.001) and
decreased levels of PCS (OR=.763, p=.015).

NEGATIVE COTININE TWO-WEEKS POST QUIT DATE PREDICTS
OVERALL VARENICLINE TREATMENT SUCCESS
T.F. Marcus*, K.E. Dunn, C. Kim, R. Vandrey, A. Umbricht

Findings suggest targets of intervention that may be more salient for DLS
relative to ITS, particularly the potential need to focus more heavily on reducing
dependence and enhancing competence in promoting abstinence. Thus, it may
be that ITS will benefit from early intervention before potential progression to
DLS and/or heavier smoking. Future studies should continue to assess smoking
status group differences to determine if unique interventions for DLS and ITS are
warranted.

Varenicline is the leading prescription medication for nicotine addiction
treatment, however only approximately 44% of people who take varenicline stop
smoking. Smoking cessation during the first 2 weeks of treatment is predictive
of future cessation for patients receiving nicotine replacement therapy (NRT) or
incentives, however this effect has not yet been evaluated within the context of
varenicline treatment. The secondary analysis of this randomized, double-blind,
controlled trial explored if early abstinence is a prognostic indicator for long-term
smoking cessation. Participants in this pilot study (N=74, healthy smokers) all
received active varenicline and were randomized to concurrent zonisamide
(N=34) or placebo (N=40). Treatment-seeking smokers were required to attend
weekly sessions for 10 weeks, undergo structured behavioral counseling, report
on smoking behaviors and leave urine samples tested for cotinine. Participants
were 71% male, 45 (± 6) years old, and smoked 19 (± 7) cigarettes/day. Primary

FUNDING: This study was funded by A Smoke Free Paso del Norte Grant No.
26-8113-90.
JUSTIFICATION: Findings from this study suggest specific and unique targets of
intervention for daily light and intermittent smokers.
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CORRESPONDING AUTHOR: Theodore Cooper, PhD, Associate Professor,
University of Texas at El Paso, Psychology, 500 West University Avenue, El Paso,
TX 79968, United States, Phone: 9157476270, Email: tvcooper@utep.edu
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Anna L. Phillips, BSc*1, Hayden J. McRobbie, MB, ChB, PhD1, Katie Myers Smith,
DPsych1, Oliver Knight-West, MSc, BSc1, Peter Hajek, PhD1, Maciej L. Goniewicz,
PhD, PharmD2, 1Tobacco Dependence Research Unit, Wolfson Institute of
Preventive Medicine, Queen Mary, University of London, UK, 2Department of
Health Behavior, Division of Cancer Prevention and Population Sciences, Roswell
Park Cancer Institute, Buffalo, NY, USA

SATISFACTION AND SENSORY CHARACTERISTICS OF
ELECTRONIC CIGARETTES AFTER INITIAL USE AND FOUR
WEEKS OF REGULAR USE

DUAL USE OF CIGARETTES AND E-CIGARETTES: THE ROLE OF
E-CIGARETTE EXPECTANCIES
P.T. Harrell*, B. Piñeiro, V.N. Simmons, N.S. Menzie, J.B. Correa, L.R. Meltzer,
M. Unrod, T.H. Brandon, Moffitt Cancer Center, Department of Health Outcomes
and Behavior

Background: Electronic cigarettes (EC) have potential to help people stop
smoking. However, to have the greatest public health benefit they must be able to
compete with regular cigarettes. We examined ratings of satisfaction and sensory
characteristics after first use of a first generation EC and then after 4-weeks use.
We also explored if first impressions predicted use in the first week.

Anecdotally, many former smokers have reported successfully quitting
smoking using electronic nicotine delivery systems (“e-cigarettes”), which likely
represents harm reduction. However, most smokers who have tried e-cigarettes
continue to smoke (Giovenco et al., 2014). It is critically important to understand
the drivers of dual use, so as to assist in the facilitation of smoking cessation
by e-cigarette users, as well as reduce dual use of both e-cigarettes and
cigarettes. One important aspect may be beliefs, or expectancies, about the
effects of e-cigarettes. We surveyed current e-cigarette users (“vapers”, N=1815),
including both former smokers (n=381) and current cigarette smokers (i.e., dual
users; n=1434). Respondents provided information on their demographics and
e-cigarette usage patterns as well as their beliefs about e-cigarettes based on
a modified version of the SCQ-A (Copeland et al., 1995), a validated measure
of smoking expectancies. Unadjusted, adjusted, and forward selection regression
models were used to examine associations with cigarette smoking. In comparison
to those who were only using e-cigarettes, we found dual users were more likely
to be younger, without any prior marital history, and to have started cigarette
smoking in adulthood rather than youth or adolescence. In addition, they tended to
be more recent, non-daily e-cigarette users, who used tobacco flavors rather than
fruit flavors, and used higher levels of nicotine. Dual users generally reported less
positive views of e-cigarettes, rating e-cigarettes as more expensive, addictive,
and damaging to health, as well as less satisfying and helpful for dealing with
stress. However, they were more likely to state e-cigarettes were convenient. The
patterns suggest that dual users are driven by the convenience of e-cigarettes
as a nicotine-delivery system, despite less satisfaction with the product, whereas
former smokers are driven by the perceived satisfaction derived from vaping. The
distinct usage characteristics and expectancies of these two groups have potential
implications for regulation, prevention, and treatment of nicotine dependence.

Methods: 40 smokers intending to quit attended a baseline session one week
prior to their target quit date (TQD). They received an EC (Green Smoke, 2.4%
nicotine) at TQD and were seen weekly over 4 weeks. After EC first use on TQD
and again at the end of treatment (EOT), participants rated how satisfying they
found EC compared to normal cigarettes (NC) on a scale of 1-10 (1=not satisfying;
10=as satisfying as NC) and how fast EC relieved their urge to smoke on a scale of
1-5 (1=it did not relieve urge; 5=within a few puffs). They also rated EC on a scale
of 1-5 (1=much less than NC; 5=much more than NC) on a number of sensory
characteristics (e.g. taste, vapour, harshness, cigarette taste vs. ‘just air’).
Results: 33 participants were using EC at EOT and were included in the
analyses. 16 were abstinent during the previous week (validated by CO < 10 ppm)
and 17 smoked. At both first use and EOT EC were less satisfying than NC and
there was no significant difference between time points (TQD: 5.8 vs. EOT: 6.3,
p=0.277). EC were also less pleasant, did not taste as good, and the vapour had
less effect than NC. There were no significant differences over time on sensory
ratings, with the exception of harshness (TQD: 3.3 vs. EOT: 2.9, p=0.045) and
how much cigarette taste vs. ‘just air’ there was (TQD: 2.7 vs. 2.2, p=0.007). Only
speed of urge relief at first use was correlated to cartridge use over the first week
of use (r=0.36, p=0.044, N=31).
Conclusions: Smokers trying EC for the first time should be advised that an
adjustment period may be required and that the replacement and satisfaction
EC provide may not mimic NC fully. Having such realistic expectations may help
smokers adjust to and persevere with EC use.

FUNDING: This research was funded by the National Cancer Institute Behavioral
Oncology Training Grant (R25CA090314) at Moffitt Cancer Center in Tampa, FL,
awarded to Paul Jacobsen, and by grants R01CA134347 and R01CA154596,
awarded to Thomas Brandon and Vani Simmons, respectively.

FUNDING: This work was supported by the UK Medicine and Healthcare Products
Regulatory Agency (MHRA). The study sponsor had no involvement in the study
design, collection, analysis, and interpretation of data or the writing of the abstract.

JUSTIFICATION: The distinct usage characteristics and expectancies of these
two groups have potential implications for regulation, prevention, and treatment of
nicotine dependence.

CORRESPONDING AUTHOR: Anna Phillips, BSc Psychology, Research Health
Psychologist, Queen Mary, University of London, Tobacco Dependence Research
Unit, 55 Philpot Street, London, E1 2JH, United Kingdom, Phone: 02078828230,
Email: a.phillips@qmul.ac.uk

CORRESPONDING AUTHOR: Paul Harrell, PhD, Post-doctoral Fellow, Moffitt
Cancer Center, Health Outcomes and Behavior, 4115 E. Fowler Ave., Tampa, FL
33617, United States, Phone: 813-745-5079, Email: paul.harrell@moffitt.org
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TASK PERSISTENCE IS RELATED TO SOME, BUT NOT ALL
FACTORS OF IMPULSIVITY IN TREATMENT SEEKING SMOKERS
Marc L. Steinberg, PhD*, Elizabeth E. Epstein, PhD, Naomi F. Stahl, BA, Jill
M. Williams, MD, Rutgers University, The State University of New Jersey, New
Brunswick, New Jersey
Introduction: Task persistence is defined as the act of continuing with a desired
task even when the task is difficult or frustrating, and has also been defined as the
behavioral correlate of distress tolerance. The task persistence construct has been
linked to tobacco dependence treatment outcome because, for a motivated smoker,
quitting smoking is a goal-directed task that is often difficult and frustrating. Indeed,
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these data be replicated, clinical implications include the need to focus more
on preparing for situations in which anxious or depressed smokers are likely to
experience withdrawal or craving.

task persistence has been shown to prospectively predict tobacco dependence
treatment outcome. The current study sought to examine the relationship between
task persistence and a potentially similar construct, impulsivity.

FUNDING: This work was supported by NIDA 1R34DA030652, awarded to the
second author (MLS).

Methods: Smokers (N=58) seeking tobacco dependence treatment completed a
commonly used measure of impulsivity, the Barratt Impulsivity Scale (BIS-11) and
four measures of task persistence (mirror tracing, breath-holding, Temperament
Character Inventory – Persistence scale (TCI-P), and a 2-item self-report
measure). It has been suggested that mirror tracing and breath-holding measure
state task persistence while the two paper/pencil measures measure trait task
persistence.

JUSTIFICATION: Clinical implications include the need to focus more on preparing
for situations in which anxious or depressed smokers may are likely to experience
withdrawal or craving.
CORRESPONDING AUTHOR: Marc Steinberg, PhD, Associate Professor,
Rutgers University, Psychiatry, 317 George Street, New Brunswick, NJ 08831,
United States, Phone: 732-235-4341, Email: marc.steinberg@rutgers.edu

Results: All four measures of task persistence (mirror tracing (p = 0.008),
breath-holding (p = 0.010), TCI-P (p = 0.017), and the 2-item persistence measure
(p = 0.002)) were significantly, negatively correlated with the BIS-11 Non-Planning
factor. The trait (TCI-P and 2-item), but not the state (mirror tracing and breathholding) measures were significantly, negatively correlated to the BIS-11 Attention
factor (p = 0.019 and p = 0.005). Only the 2-item persistence measure was related
to the BIS-11 Motor factor (p = 0.041).
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STAFF PERSPECTIVES WITH MANAGING TOBACCO
DEPENDENCE IN ACUTE CARE: IS IT MISSION IMPOSSIBLE?

Conclusions: These data indicate that state measures of task persistence
are better at differentiating between different facets of impulsivity than are trait
measures. All four measures of task persistence were negatively associated with a
lack of planning or self-control, while associations between persistence and a lack
of attention, or a tendency to act in the spur of the moment, were inconsistent. The
field would benefit from future research including multiple measures of impulsivity
in addition to multiple measure of persistence.

A.S.H. Schultz*1, J. Sawatzky1, A. Fedorowicz2, R. Thurmeier3, R. Guzman4, K.
Fulmore1, 1College of Nursing, Faculty of Health Sciences, University of Manitoba,
2
Surgery Program, St. Boniface General Hospital, Winnipeg, 3Pharmacy, St.
Boniface General Hospital, Winnipeg, 4Department of Surgery, College of
Medicine, Faculty of Health Sciences, University of Manitoba
Smoke-free grounds is an effective and important clean air policy, which
changed the hospital experience for patients dependent on tobacco and those
caring for them. Addressing patient’s tobacco use resides within the highly
ingrained goal of quitting, which is inadequately treated in acute care. Switching
the conversation from cessation to a harm reduction approach could be beneficial;
for example patient receptivity to addressing withdrawal symptoms while in hospital
and nurses focused on symptom management rather than absolute cessation.
As part of a larger study, we investigated staff perceptions concerning tobacco
dependence management. A longitudinal case study concerning the uptake of
a tobacco dependence treatment protocol was conducted on one 25-bed adult
surgical unit. The protocol and practice tools were developed in collaboration with
the local health authority. Staff on the unit (N=45) were invited to complete an
on-line survey at three times over the year; response rates were 73% (n=33), 51%
(n=23), and 42% (n=19). A retrospective chart review for discharged patients with
a tobacco use history was completed for one week/month over the year. Findings
suggest perception and practice changes related to tobacco use. Assessment
of withdrawal symptoms and offering of NRT products were emerging as daily
practice. Staff reported slight decrease in negotiating care to accommodate
patients leaving to smoke, going out to find a patient, and dealing with demanding
patients; and more likely to address the smoke ban on admission. Moreover, at
baseline none of the respondents thought nicotine withdrawal was being managed
effectively, and at the end 42% believed their unit was doing this. Open-ended
survey items responses went from cessation and inability to treat resistant patients
focus to asking for more education and symptom management success stories.
Chart review excerpts also reflect changes in how tobacco use is viewed and
treated on this unit. A policy change comes with consequences to patients and
those caring for them. Generating protocols and tools that matches health care
goals of symptom management can create a positive change for all parties.

FUNDING: This work was supported by NIDA 1R34DA030652, awarded to the
first author (MLS).
JUSTIFICATION: Clinical research is informed by greater knowledge related to
the relationship between established predictors of tobacco dependence treatment.
CORRESPONDING AUTHOR: Marc Steinberg, PhD, Associate Professor,
Rutgers University, Psychiatry, 317 George Street, New Brunswick, NJ 08831,
United States, Phone: 732-235-4341, Email: marc.steinberg@rutgers.edu
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ANXIETY AND DEPRESSION ARE RELATED TO SELF-REPORTED
TEMPTATION TO SMOKE IN RESPONSE TO CRAVING AND
WITHDRAWAL
Naomi F. Stahl, BA*, Marc L. Steinberg, PhD, Elizabeth E. Epstein, PhD, Jill
M. Williams, MD, Rutgers University, The State University of New Jersey, New
Brunswick, NJ
Introduction: A smoker’s confidence in their ability to abstain from smoking in
a given situation (self-efficacy) predicts successful treatment outcome. Research
indicates that symptoms of anxiety and depression in smokers negatively influence
treatment outcome. We therefore sought to examine the relationship between
symptoms of anxiety and depression and temptations to smoke in a variety of
scenarios utilizing a commonly used measure of self-efficacy.

FUNDING: Funding for this study was provided by Pfizer Canada Inc.

Methods: Smokers (N=58) seeking tobacco dependence treatment completed
a commonly used measure of self-efficacy, the Self-Efficacy/Temptation - Short
Form (Velicer et al., 1990) and multiple measures of mental health symptoms
(Beck Depression Inventory (BDI), State-Trait Anxiety Inventory (STAXI), Brief
Symptom Inventory (BSI), Positive and Negative Affect Schedule (PANAS)) at
baseline.

JUSTIFICATION: Reflecting on the perceptions and practice changes of staff on
this acute care unit, could be of use to other acute care settings struggling with
effective management of tobacco dependence.
CORRESPONDING AUTHOR: Annette Schultz, PhD, Associate Professor,
University of Manitoba, College of Nursing, Faculty of Health Sciences, 369 Tache
Avenue , Winnipeg, MB R2H 2A6, United States, Phone: 204-258-1311, Email:
annette.schultz@umanitoba.ca

Results: Self-reported temptation to smoke in response to situations associated
with craving and withdrawal was significantly, positively correlated with measures
of anxiety from the STAXI (p = 0.009 for state; p = 0.006 for trait) and BSI (p =
0.018), with the Global Severity Index from the BSI (p = 0.025) and with the BDI
(p = 0.030). It was significantly, negatively correlated with the Positive Affect Scale
of the PANAS (p = 0.009). Measures of anxiety and depression were unrelated to
self-reported temptation to smoke in affect-laden situations.
Conclusions: Contrary to expectations, temptation to smoke in affect-laden
situations was unrelated to measures of anxiety and depression. Instead, these
data indicate that smokers experiencing symptoms of anxiety and depression
may be particularly sensitive to experiences of craving and withdrawal. Should
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physician communication about smoking occurred more frequently in adolescents
with asthma than in healthy children, but the interaction of physician advice and
smoking behaviors was not explored.

IMPULSIVITY AND CIGARETTE CRAVING AMONG ADOLESCENT
DAILY AND OCCASIONAL SMOKERS

Data for this study were derived from the Memphis Smoking Prevention
Program, a longitudinal study exploring the effects of tobacco prevention programs
in a biethnic student cohort. Adolescents were asked about their asthma status,
whether a physician had asked them if they smoked or advised them not to
smoke, and both smoking and quitting behaviors. A binary logistic regression
was performed in order to examine the relations between asthmatic versus nonasthmatic adolescents, physician communication, and tobacco use.

Amanda R. Mathew1,2 *, Jessica L. Burris3, Brett E. Froeliger1,4, Steven D. LaRowe2,5,
Michael E. Saladin2,6, Matthew J. Carpenter2,4, 1Department of Neurosciences,
Medical University of South Carolina, Charleston, SC, 2Department of Psychiatry
and Behavioral Sciences, Medical University of South Carolina, Charleston, SC,
3
Department of Psychology, University of Kentucky, 4Hollings Cancer Center,
Medical University of South Carolina, Charleston, SC, 5Ralph H. Johnson Veterans
Administration Medical Center, Charleston, SC, 6Department of Health Science
and Research, Medical University of South Carolina, Charleston, SC

The current sample consisted of 1,828 adolescents who reported their
smoking behavior (M age= 13 years, SD=0.76). Results revealed that physician
communication on smoking differed depending on the child’s asthma status,
OR=3.19, p<01. Additionally, adolescents with asthma who were asked about
their smoking and advised to quit by their physician were approximately 9 times
more likely to plan to quit than those adolescents never asked or advised by their
physician, OR= 9.21, p = .05.

Impulsivity is a multi-dimensional construct that is robustly related to
cigarette smoking. While underlying factors that account for this relation are not
well understood, craving has been proposed as a central mechanism linking
impulsivity to smoking. In order to further refine our understanding of associations
between impulsivity and cigarette craving, the current study examined impulsivity
as a predictor of tonic and cue-elicited craving among a sample of adolescent
smokers. We expected trait impulsivity would be positively associated with both
tonic and cue-elicited craving, and that this relationship would be stronger among
daily vs. occasional smokers. Data were drawn from 107 smokers (ages 16-20)
who completed questionnaires and reported their cigarette craving prior to and
immediately following presentation of each of three counterbalanced cues:
(a) in vivo smoking, (b) alcohol, and (c) neutral cue. Impulsivity was assessed
with the Barratt Impulsiveness Scale-11 (BIS); craving was assessed with the
Questionnaire of Smoking Urges-Brief (QSU). Daily smokers smoked 28.5 of
the past 30 days (SD=4.9) and averaged 94.4 cigarettes/week (SD=46.0), while
occasional smokers smoked 14.1 of the past 30 days (SD=6.0) and averaged
10.2 cigarettes/week (SD=9.9). For daily smokers, BIS total score (p=.003) was
significantly associated with QSU total score. BIS non-planning subscale (p=.03),
inattention subscale (p=.03), and motor subscale (p=.01) were also associated
with QSU total score. For occasional smokers, neither BIS total score (p=.95) nor
BIS subscale scores (all p’s>.73) was associated with QSU total score. Impulsivity
was unrelated to craving following smoking or alcohol cue, regardless of smoker
group (all p’s>.15). The interaction of impulsivity by smoker group (p=.03) was
significantly associated with QSU total score. Results suggest a moderated effect
in which impulsivity is positively associated with tonic craving for daily smokers,
but not occasional smokers. Tonic craving may serve as a mechanism linking
impulsivity, smoking persistence, and nicotine dependence among daily smokers.

Findings suggest that it is critically important for physicians to address tobacco
use, specifically with children who have asthma. Even brief interventions are
likely to reduce smoking onset and increase quit attempts among young people,
including those who are medically fragile.
FUNDING: This research was supported by a grant from the Partnership for
Women’s and Children’s Health, Memphis, TN.
JUSTIFICATION: The research may inform clinical practice and research regarding
smoking among medically fragile adolescents.
CORRESPONDING AUTHOR: Jeanelle Ali, M.S., University of Memphis,
Psychology , 400 Innovation Drive, Memphis, TN 38152, United States, Phone:
901-337-1142, Email: jsali@memphis.edu
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SMOKING BEHAVIORS IN SEXUAL MINORITY VERSUS
HETEROSEXUAL WOMEN AND MEN IN THE UNITED STATES:
NATIONAL HEALTH AND NUTRITION EXAMINATION SURVEY
2001-2010

FUNDING: Funding through NIDA grants K23 DA020482 (PI: Carpenter) and F32
DA036947 (PI: Mathew).

Don Operario, PhD1, Eunice Jihyun Lee, MD, MPH1, Kristi Gamarel, PhD1,
Nickolas D. Zaller, PhD2, 1Brown University, 2University of Arkansas

JUSTIFICATION: Results of the current study add to a growing literature on
impulsivity and smoking behavior, and suggest tonic craving as a potential target
of intervention among high-impulsive daily smokers.

Background: There is growing recognition of health inequities among sexual
minority men and women in the United States. We used nationally representative
data to investigate differences in smoking behaviors between sexual minority
versus heterosexual adults in the United States.

CORRESPONDING AUTHOR: Amanda Mathew, PhD, Postdoctoral Fellow,
Medical University of South Carolina, Psychiatry and Behavioral Sciences, 67
President Street, 565-North, MSC 861, Charleston, SC 29425, United States,
Phone: 843-876-2446, Email: mathea@musc.edu

Methods: We analyzed data from 11,114 adults participating in the 2001-2010
waves of the National Health and Nutrition Examination Survey. Using multiple
logistic regressions, we compared sexual minority and heterosexual adults in the
odds cigarette smoking and use of marijuana/hashish, adjusting for co-variates
(age, race/ethnicity, education, employment, marital status, family income,
health insurance, and access to a regular health care provider). Analyses were
conducted separately for men and women. Heterosexuals were the reference
group in regression analyses.
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PHYSICIAN COMMUNICATION ABOUT SMOKING TO
ADOLESCENTS WITH ASTHMA
Jeanelle S. Ali, MS*, Leslie A. Robinson, PhD, Preeti Rao, MS, Amy S. Farrell, MA,
The University of Memphis, Department of Psychology

Results: After adjustment for sociodemographic characteristics, sexual minority
women had greater odds of smoking more than 100 cigarettes in their lifetime
(AOR = 1.50, 95% CI 1.11, 2.03) and ever using marijuana or hashish (AOR =
2.11, 95% CI 1.48, 3.02), compared with heterosexual women. Sexual minority
men did not differ from heterosexual men in either behavior.

Recent reports of smoking prevalence suggest that high smoking rates among
adolescents still occur. Adolescents who smoke are more likely to experience
significant health consequences, such as reduced lung growth and function, and
other respiratory complications. Smoking among medically fragile children, such
as those with asthma, is particularly dangerous due to their compromised health
functioning. However, children with asthma continue to smoke at alarming rates
compared to their peers without asthma. Physician communication about smoking
constitutes one type of intervention that has previously been shown to reduce
smoking onset and increase quitting in adolescents. One study reported that

Conclusions: In this representative national sample, sexual minority women
had greater odds of smoking behaviors. Notably, health disparities persisted
above and beyond the role of socioeconomic position and access to insurance and
primary care, suggesting a need to understand social and psychological factors
that contribute to smoking behaviors in sexual minority women.
FUNDING: Supported by NIAAA U24-022000
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JUSTIFICATION: Sexual minority women in the United States might experience
greater health risks associated with the elevated burden of cigarette smoking
behavior and marijuana/hashish use in this population.

REACTIONS TO LABORATORY STRESS PREDICT STRESSINDUCED RELAPSE AMONG SMOKERS WITH HEIGHTENED
LEVELS OF PSYCHOLOGICAL DISTRESS

CORRESPONDING AUTHOR: Don Operario, Brown University School of Public
Health, Providence, RI 02906, United States, Phone: 401-863-6657, Email:
Don_Operario@brown.edu

Miriam Korbman*, Joel Erblich, Department of Psychology, Hunter College and
Graduate Center of the City University of New York and Department of Oncological
Sciences, Icahn School of Medicine at Mount Sinai, New York, NY
Emotional stress has long been considered an important antecedent to cigarette
cravings and relapse to smoking. Consistent with this possibility, numerous studies
have attempted to model the effects of stress in the laboratory, demonstrating that
smokers who are exposed to experimental stressors exhibit significant increases in
both psychological distress and cigarette craving. Whether these stress reactions
are predictive of stress-induced smoking lapses during an actual quit attempt,
however, has not been examined. Furthermore, the possibility that such effects
are particularly strong among smokers with higher ambient levels of distress, has
not been addressed. To address these possibilities, nicotine-dependent smokers
(n=61, 67% male, 51% African American, 13% Hispanic, 64% other reported
ethnicities, 28% completed high school, Mean age=30.5 years, Mean FTND = 6.0)
completed the Profile of Mood States (POMS)and then participated in a laboratory
stress task one week before a quit attempt. Craving and psychological distress
were measured immediately before and after exposure to stressful and neutral
stimuli. After they quit, participants completed a lapse diary for 14 days in which
they recorded the degree to which their lapses were precipitated by emotional
stress or other triggers. Consistent with our hypotheses, findings revealed that
POMS scores predicted both exaggerated laboratory stress responses (p < 0.02)
and lapses that were due to stress during the 14 day post quit period (p < 0.01).
In addition, laboratory stress reactions were predictive of stress-induced lapses
(p < 0.01), but not lapses induced by other triggers (e.g., smoking cues), during
the 14-day post-quit period. Results underscore the utility of measuring stress
reactivity as a predictor of stress-induced lapses during a quit attempt, especially
among smokers with high ambient levels of distress.
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INTEGRATED TELEHEALTH CARE MANAGEMENT AND SMOKING
CESSATION FOR VETERANS WITH POSTTRAUMATIC STRESS
DISORDER (PTSD)
Catherine Battaglia, PhD, RN*1,2, Jamie Peterson, MPH, RN1, Emily Whitfield,
PhD1, Allan V. Prochazka, MD, MSc1,2 , 1Department of Veterans Affairs, Eastern
Colorado Health Care System, 2University of Colorado Denver
Veterans with PTSD who smoke often have low quit rates and face unique
barriers accessing cessation services. Motivation Interviewing (MI) increases
readiness to change and telehealth care coordination can help manage chronic
conditions while increasing access. Our goal was to test the integration of MI into
an existing PTSD telehealth program. We randomized patients with PTSD who
smoked, whether or not they wanted to quit. The usual care group received home
telehealth and nurse care coordination. The intervention group received usual
care plus a 90-session cessation curriculum delivered via home telehealth and
weekly MI cessation counseling calls by a nurse. Cessation outcomes were selfreported 24-hour quit attempts and 7-day point prevalence abstinence at the end
of the intervention and at the end of a 6 month follow-up period. Satisfaction and
psychological symptoms were measured. There were 175 participants. Baseline
characteristics were similar between groups. There was no difference between
groups in 24-hour quit rate (38.2% intervention; 32.6% usual care; p= 0.44) and
7-day point prevalence (22.5% intervention; 25.6% usual care; p=0.69) at end of
intervention (81.8% had CO level equal or less than 10). There was no difference
between groups in 24-hour quit rate (27% intervention; 36.1% usual care; p=0.20)
and in 7-day point prevalence (23.6% intervention; 23.3% usual care; p=0.96) at
end of follow-up (67.9% had CO level equal or less than 10). Multivariable analyses
remained non-significant at end of intervention (quit: p=0.83; 7-day: p=0.27)
and follow-up (quit: p=0.63; 7-day: p=0.69). Satisfaction with MI content (mean:
9.06, ideal: 11) and MI counseling (mean: 79.62, ideal: 92) was high. Depression
(p=0.005) and PTSD symptoms (p=0.05) improved for the intervention group
during the study. Our cessation curriculum and MI counseling were successfully
integrated into the existing PTSD home telehealth and care coordination program
with high levels of satisfaction and improved psychological symptoms. Given the
high rates of smoking and barriers accessing cessation services, it is essential to
continue addressing smoking in this population.

FUNDING: This research was supported by NIH grants #R34DA031327,
R21CA118703 and #UL1RR029887 (Erblich - PI).
CORRESPONDING AUTHOR: Joel Erblich, PhD, MPH, Associate Professor,
Hunter College and Graduate Center, City University of New York, Psychology,
695 Park Avenue, New York, NY 10065, United States, Phone: 2123966766,
Email: jerblich@hunter.cuny.edu
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BASELINE LEVEL OF NICOTINE DEPENDENCE PREDICTS
SMOKING CESSATION IN HAZARDOUS DRINKERS CALLING A
SMOKING QUITLINE

FUNDING: This material is based upon work supported by the Department
of Veterans Affairs, Veterans Health Administration, Office of Research and
Development, Nursing Research Initiative.

Stephen R. Baldassarri, MD*1, Alana M. Rojewski, PhD2, Lisa M. Fucito, PhD2,
Ran Wu, MS2, K. Michael Cummings, PhD3, Andrew Hyland, PhD4, Benjamin A.
Toll, PhD2,5, 1Yale School of Medicine, Department of Internal Medicine, Section
of Pulmonary and Critical Care Medicine, 2Yale School of Medicine, Department
of Psychiatry, 3Medical University of South Carolina, Department of Psychiatry
and Behavioral Sciences, 4Roswell Park Cancer Institute, Department of Health
Behavior, 5Yale Cancer Center, Smilow Cancer Hospital at Yale-New Haven

JUSTIFICATION: This novel study effectively increased access to smoking
cessation care in a difficult to treat population with high levels of satisfaction and
improved psychological symptoms.
CORRESPONDING AUTHOR: Catherine Battaglia, Eastern Colorado Health
Care System, 1055 Clermont Street, Denver, CO 80220, United States, Phone:
720-857-5099, Email: catherine.battaglia@va.gov

Predictors of treatment outcomes in hazardous drinking smokers calling a
quitline have been incompletely characterized. We examined nicotine dependence
as a predictor of treatment outcome in hazardous drinking smokers who called
the New York State Smokers’ Quitline. Nicotine dependence was assessed by
the item “time-to-first-cigarette” on the Fagerstrom Test for Nicotine Dependence.
Shorter time-to-first-cigarette in the morning, a marker of more severe nicotine
dependence, is a predictor of smoking cessation success in previous clinical
trials. Participants (all hazardous drinking smokers, N = 1,948) were randomized
to receive standard quitline counseling (TOC) or a combination of alcohol and
tobacco counseling (ATC). All participants were eligible to receive a two-week
supply of nicotine patches. In the primary analysis, smokers in the ATC group
had higher smoking cessation rates at 7 month follow-up. Logistic regression
was used to analyze the relationship between smoking cessation at month 7 and
time-to-first-cigarette at baseline, controlling for treatment condition. Results show
that participants with a shorter time-to-first-cigarette at baseline were less likely
to be abstinent at month 7 (as defined by self-reported 7-day point prevalence
abstinence) compared to participants who reported smoking later after waking
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(p=0.037, OR: 1.18, CI: 1.01-1.37). Thus, our analysis demonstrates that time-tofirst-cigarette is a predictor of smoking cessation treatment outcome in hazardous
drinkers calling a smoking quitline, in line with prior research findings. These
findings suggest that the subgroup of hazardous drinkers with high baseline
nicotine dependence calling a quitline may require more intensive interventions to
achieve smoking cessation.

THE IMPACT OF NICOTINE LOZENGES AND STIMULUS
EXPECTANCIES ON RESPONSES TO ANTICIPATED AND
UNANTICIPATED SMOKING OPPORTUNITIES
Hera E Schlagintweit*1, Holly Greer1, Kimberley P Good2, Sean P Barrett2,
1
Department of Psychology and Neuroscience, Dalhousie University, 2Departments
of Psychology and Neuroscience and Psychiatry, Dalhousie University

FUNDING: This research was supported in part by National Heart, Lung, and
Blood Institute Grant 5T32HL007778-19, National Cancer Institute Grant R01CA140256, and the NYS Department of Health.

Rationale: Non-pharmacological factors have been found to make a substantial
contribution to cigarette craving reduction associated with acute nicotine
replacement therapy (NRT) use; however, little is known about the extent to which
such factors impact actual smoking behaviour. Objectives: This study examined the
impact of the pharmacological and expectancy components of NRT administration
on craving and cigarette self-administration in smokers either anticipating or
not anticipating an imminent smoking opportunity. Methods: One-hundred and
fifty-four smokers (84 male) completed an experimental session where participant
beliefs regarding the nicotine content of a lozenge (4mg vs. no nicotine) and
the availability of a future smoking opportunity were manipulated. Cigarette
craving was assessed before and after the manipulations. Participants were then
allotted one hour to self-administer their preferred brand of cigarettes. Results:
Being presented with an unanticipated smoking opportunity reduced latency to
smoke (p<0.001), regardless of nicotine expectancy or pharmacology. In males,
nicotine expectancy reduced intention to smoke only when a smoking opportunity
was not perceived to be available (p=0.036); however, nicotine expectancy was
found to increase self-administration when males were presented with a smoking
opportunity (p values<0.005). In contrast, nicotine expectancy was associated with
reduced self-administration in females (p values<0.005). Conclusions: Findings
suggest that nicotine expectancy and perceptions about the availability of a
smoking opportunity make important contributions to the impact of acute NRT use
on subjective craving and smoking behaviour and that beliefs about prior nicotine
ingestion may differentially impact male and female smokers’ subsequent smoking
behaviour.

JUSTIFICATION: Hazardous drinkers with high baseline nicotine dependence
calling a quitline may require more intensive interventions to achieve smoking
cessation.
CORRESPONDING AUTHOR: Stephen Baldassarri, MD, Yale School of
Medicine, Internal Medicine, 333 Cedar Street, New Haven, CT 06510, United
States, Phone: 9145899086, Email: stephen.baldassarri@yale.edu
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PRE-QUIT REDUCTION OF ANXIETY SENSITIVITY IN RELATION
TO NICOTINE WITHDRAWAL SYMPTOMS DURING SMOKING
CESSATION
Jafar Bakhshaie1*, Michael J. Zvolensky1,2, Kirsten J. Langdon3,4, Adam M.
Leventhal5, Norman B. Schmidt6, 1Department of Psychology, University of
Houston, Houston, Texas, United States, 2Department of Psychiatry and
Behavioral Sciences, University of Texas Health Science Center, Houston, Texas,
United States, 3National Center for PTSD, Women’s Health Sciences Division, VA
Boston Healthcare System, Boston, Massachusetts, United States, 4Department
of Psychiatry, Boston University School of Medicine, Boston, Massachusetts,
United States, 5Departments of Preventive Medicine and Psychology, University
of Southern California, Los Angeles, California, United States., 6Department of
Psychology, Florida State University, Tallahassee, Florida, United States.

FUNDING: This work was supported by a discovery grant awarded to Sean P
Barrett by the Natural Sciences and Engineering Research Council of Canada,
and a research grant awarded to Hera E Schlagintweit by the Department of
Psychiatry Research Fund at Dalhousie University.

Anxiety sensitivity is a relatively stable, but malleable, cognitive-based
individual difference factor reflecting sensitivity to, and anticipation and fear
of, the negative consequences of aversive internal states (McNally, 2002). It
appears to be particularly relevant to various aspects of cigarette smoking.
Indeed, smokers high, relative to low, in anxiety sensitivity perceive quitting as
more difficult(Johnson et al., 2013) and have less success when making quit
attempts(Assayag et al., 2012), even when statistically controlling for variation in
anxiety symptoms(Zvolensky et al., 2009). The present study sought to examine
relations between the extent of change in pre-quit reductions in anxiety sensitivity
and the course of nicotine withdrawal symptoms experienced during the initial
two weeks of a cessation attempt among successfully abstinent smokers. The
sample consisted of 29 adult daily smokers (34%female; Mage=47.7,SD =13.1)
participating in a randomized clinical trial comparing a standard cognitivebehavioral smoking cessation program with a cognitive behavioral smoking
cessation program with an added anxiety sensitivity reduction component.
Multilevel Modeling(i.e. time within subjects) using PROC MIXED(SAS 4.0) was
utilized to examine the growth curve of change in withdrawal symptoms from
quit day to week 2 post quit. Results indicated that after adjusting for the effects
of gender, nicotine dependence, baseline levels of negative affect, and pre-quit
reductions in negative affect, greater pre-quit reductions in anxiety sensitivity were
related to faster decreases(i.e. negative slope of change) in post-quit levels of
withdrawal symptoms. However, it was baseline levels of anxiety sensitivity but
not pre-quit reductions in anxiety sensitivity that showed significant effect on quit
day levels of withdrawal symptoms(i.e. intercept). The current data present novel
insight into the role of reduction in anxiety sensitivity on withdrawal symptoms
during a quit attempt. These findings will be discussed in terms of clinical merit to
employ anxiety sensitivity reduction methods for the management of withdrawal
symptoms in smoking cessation treatment.

JUSTIFICATION: This paper suggests that non-pharmacological factors,
perceptions regarding future smoking opportunities, and sex differences make
an important contribution to the outcome of smoking cessation attempts using
nicotine replacement.
CORRESPONDING AUTHOR: Hera Schlagintweit, BA Hon, PhD Student,
Dalhousie University, Psychology and Neuroscience, Department of Psychology
and Neuroscience, Halifax, NS B3H4R2, Canada, Phone: 19028188854, Email:
hera.schlagintweit@gmail.com
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E-CIGARETTES IN DIGITAL HEALTH DOCTORS’ ANSWERS TO
PATIENTS’ QUESTIONS
Andrea Burbank, MD*1,2, Cati Brown-Johnson, PhD3, Geoffrey W. Rutledge,
MD, PhD2, Judith J. Prochaska, PhD, MPH3, 1Stanford Health for All, Stanford
Prevention Research Center, Stanford School of Medicine, CA, 2HealthTap,
Palo Alto, CA, 3Stanford Prevention Research Center, Department of Medicine,
Stanford University, Stanford, CA
Background: E-cigarettes (EC) are electronic devices that vaporize a nicotinebased liquid for inhalation. Rapidly growing in popularity, US sales approached $1.8
billion in 2013. With limited evidence and much speculation in the media, pro-EC
arguments include possible decreased morbidity and mortality if entrenched
smokers switch from combustible cigarettes, while con-EC arguments warn of
re-normalization of smoking, attraction to youth, and gateway drug potential.

FUNDING: No Funding
JUSTIFICATION: These findings suggest that there may be clinical merit to employ
anxiety sensitivity reduction methods for the management of withdrawal symptoms
in smoking cessation treatment.
CORRESPONDING AUTHOR: Jafar Bakhshaie, University of Houston, 4800
Cllahoun Road , Houston, TX 77004, United States, Phone: 832-538-8333, Email:
jbakhshaie@uh.edu
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Notably, patients have questions about their use, and consensus medical practice
guidelines do not yet exist. This study characterized patient questions about EC
and doctors’ responses posted to a digital health service.

topography (which included number of puffs, puff volume, intervals between puffs,
and average puff flow rate) using CreSSMicro monitors. We tested changes in
puffing topography and lung functions using repeated measures ANOVA.

Method: Content analysis based on anonymous patient questions and doctor
answers from HealthTap, an online and mobile, public digital health service that
receives over 10 million visitors each month and has a vast repository of patient
questions, as well as answers to those questions from U.S. licensed doctors.

Results: We found that after 7 days of using e-cigarettes smokers significantly
increased the average puff duration on e-cigarettes from 2.3 (95%CI 2.0-2.6) to
3.3 (95%CI 2.6-3.9) sec (p<0.05). The average puff flow rate decreased from
30.8 (95%CI 25.8-35.9) to 24.4 (95%CI 20.7-28.2) ml/sec after 7 days of using
e-cigarettes (p<0.05). No additional changes have been found after 14 days
of using e-cigarettes. We found no changes in numbers of puffs, average puff
volume, duration of puff intervals, and lung functions between baseline and two
follow-up sessions (p>0.05).

Results: From 2010-2014, there were 11,218 smoking-related questions, with
316 (3%) about EC. The percentage of EC to total smoking questions increased
from 0% in 2010 to 6% in 2014. Most (81%) patient EC questions asked about
risks of use including in relation to combustibles (23%), secondhand exposures
(3%) and gateway to other drugs (2%); 20% asked if EC use is helpful for quitting
conventional cigarettes. Doctors’ responses were coded as 16% pro-EC, 21%
neutral, and 63% con-EC; 29% stated preference for EC to combustible cigarettes;
24% emphasized more research is needed; and 4% indicated lack of regulation
by the FDA as a concern.

Conclusions: Our data showed that smokers modify their puffing behavior after
switching from tobacco to electronic cigarettes. Potential reason for changing
puffing behavior is to compensate for poorer nicotine delivery from e-cigarettes.
Such compensation mechanism may be driven by smokers’ desire to inhale similar
doses of nicotine as they got from tobacco cigarette.
FUNDING: Supported by the Ministry of Science and Higher Education of Poland
under grant number N N404 025638.

Conclusion: EC questions were found to be a minority but growing proportion
of patient smoking-related questions in a public digital health service that allows
patients to ask doctors questions anonymously. Patients want to know about risks
of using EC, use of EC to quit combustible cigarettes, and second-hand exposure.
Doctors varied in their opinion of EC safety. While a majority was negative toward
EC use, some discussed EC use in terms of harm reduction for patients who are
already smoking and unable to quit. The need for more research to inform practice
recommendations was identified.

JUSTIFICATION: This study showed for the first time that smokers adapt and learn
how to use e-cigarette over the time.
CORRESPONDING AUTHOR: Maciej Goniewicz, PharmD, PhD, Assistant
Professor, Roswell Park Cancer Institute, Department of Health Behavior, Elm
and Carlton Streets, Buffalo, NY 14201, United States, Phone: 7168458541, Fax:
7168451265, Email: maciej.goniewicz@roswellpark.org

FUNDING: No Funding.
JUSTIFICATION: This method of data-collection provides unique insights into
real-time clinical practice norms around e-cigarettes and have cross-disciplinary
value to clinicians, researchers, and policymakers, thus preliminary results were
included in an open letter to the FDA recommending oversight and regulation of
e-cigarettes due to significant concerns about e-cigarettes from both patients and
doctors, and lack of clinical consensus around e-cigarettes.
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THE EFFECTS OF NICOTINE EXPECTANCIES ON RESPONSES TO
NICOTINE-FREE ELECTRONIC CIGARETTES

CORRESPONDING AUTHOR: Andrea Burbank, MD, H4A Fellow , Stanford
University , Stanford Prevention Research Center, 1070 Arastradero Road, Suites
100 and 300 , Palo Alto, CA 94304-1334, United States, Phone: 650.387.6648,
Email: todreamalife@gmail.com

Sean Barrett, Department of Psychology and Neuroscience, Dalhousie University
Electronic cigarettes (e-cigarettes) have been reported to reduce tobacco
craving and withdrawal; however, the mechanisms underlying these effects have
not been elucidated. This study examined the contributions of nicotine stimulus and
response expectancies to responses to nicotine-free e-cigarettes in 21 e-cigarette
naïve smokers (12 male). Participants completed two randomized experimental
sessions in which they administered a nicotine-free e-cigarette. During one session
they were informed the e-cigarette contained nicotine and during the other session
they were informed that the e-cigarette was nicotine-free. Participants completed
subjective assessments before and immediately after sampling ten puffs from the
e-cigarette and were then invited to earn additional puffs using a computerized
progressive ratio task. Prior to their enrolment in the study, participants provided
an estimate of the relative importance of the nicotine content of e-cigarettes for
craving relief. Instructions that the e-cigarette contained nicotine were found to
reduce both intention to smoke (p=0.017) and withdrawal-related (p=0.018)
craving, regardless of a-priori reported beliefs regarding the relative importance
of nicotine. Nicotine content instructions were also found to be associated with a
shorter latency to self-administration (p=0.005); however, a Sex x Instructions x
Response Expectancy interaction (p=0.008) revealed that this effect was specific
to women who had strong a-priori nicotine content craving relief expectations.
Neither nicotine content instructions nor response expectancies impacted number
of puffs self-administered. Findings suggest that nicotine content expectations
contribute to smokers’ responses to e-cigarettes, and that a-priori beliefs about
nicotine effects may be especially important in women.

POS1-125

CHANGES IN PUFFING BEHAVIOR AND LUNG FUNCTIONS
AMONG SMOKERS WHO SWITCHED TO ELECTRONIC
CIGARETTES FOR TWO WEEKS
Michal Gawron, PharMD*, Medical University of Silesia, Poland, Yong Hee Lee,
BS, Maciej L. Goniewicz, PharMD, PhD, Roswell Park Cancer Institute, Buffalo,
NY, USA
Significance: Electronic cigarettes deliver nicotine without many dangerous
combustion toxicants found in tobacco smoke. We recently showed that nicotine
intake from e-cigarette increases with experience. This would suggest that
smokers adapt and learn how to use e-cigarette over the time. Thus, it is important
to understand how smokers change their puffing behavior after switching to
e-cigarettes.
Aim of the study: The aim of the study was to assess the changes in puffing
behavior and lung functions after switching to e-cigarette from conventional
cigarette among regular smokers.

FUNDING: Natural Sciences and Engineering Research Council of Canada
JUSTIFICATION: This study illustrates how psychological factors impact electronic
cigarette effects on tobacco craving and withdrawal

Materials and Methods: Twenty smokers (11 female, aged 31±10, CPD
16.0±8.3 (mean±SD)) who were naïve to e-cigarette participated in a study. They
were asked to substitute their regular tobacco cigarettes with 16 mg nicotine first
generation M201 pen-style e-cigarettes (Mild, Poland) for two weeks. Participants
participated in three experimental sessions in a lab: at the first use of the product
(baseline), and after 7 and 14 days. During each session we measured puffing

CORRESPONDING AUTHOR: Sean Barrett, PhD, Dalhousie University,
Psychology & Neuroscience, Life Sciences Center, Halifax, NS B3J4R2, Canada,
Phone: 902-494-2956, Email: sean.barrett@dal.ca
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Results: In 12 months, 52 (65.5%) of participants completed 215 QAs (M= 4.1;
range 1-14). Of these QAs, 162 (75.4%) were undertaken without assistance, 40
(18.6%) with electronic cigarettes (e-cigs), 16 (7.4%) with nicotine replacement
therapy (NRT), and 8 (3.7%) with professional advice (use of strategies not
mutually exclusive). Participants making at least 1 QA were less likely to be daily
smokers (Chi2(1)=4.4; p<.05) and smoked fewer cigarettes during the past 7 days
(t(77)=2.5; p<.05) and on fewer days (t(75)=2.3; p<.05) at baseline compared
to those not trying to quit during the study period. The use of e-cigs during the
study was associated with reporting a quit attempt in the past year at baseline
(Chi2(1)=4.9; p<.05). No baseline characteristics predicted the use of NRT. QAs
with any assistance (incl. e-cigs) lasted longer than QAs without assistance (z=2.1;
p<.05) but did not differ with regard to reported level of discomfort.

A BEHAVIORAL ASSESSMENT OF ELECTRONIC CIGARETTES
IN REDUCING CUE- AND WITHDRAWAL-INDUCED CRAVING IN
DAILY DEPENDENT SMOKERS
Ginnie Ng, BSc*, Peter Selby, MBBS, Laurie Zawertailo, PhD, Nicotine Dependence
Service, Centre for Addiction and Mental Health, Dept. of Pharmacology and
Toxicology,Dalla Lana School of Public Health, University of Toronto
Electronic cigarettes (e-cigs) are smoking products often marketed as an
alternative to traditional cigarettes. Preliminary research indicates that e-cigs
reduce traditional smoking and tobacco craving and withdrawal symptoms. The
aim of this study was to empirically evaluate the efficacy of no-nicotine e-cigs
in decreasing tobacco craving in daily dependent smokers with no prior e-cig
experience. The study was a within-subject, single-blind, matched, randomized
design. Using QSU-B, PANAS, and VAS, nicotine craving and mood were
assessed under four experimental conditions: smoking their own cigarette brand;
an e-cig with concurrent administration of a nicotine or placebo lozenge; a nicotine
lozenge alone. The study consisted of four 4-hour visits. Participants arrived
overnight smoking abstinent and underwent one experimental condition per visit
in a ventilated experimental room for 5 minutes. Neutral and smoking-related
cues were presented 1 and 3 hours after experimental conditions and participants
completed questionnaires to assess cue- and withdrawal-induced cravings. To
date, 14 participants (5M;9F) have completed (age=36.8±11, CPD=20.2±8.5,
FTND=5.93±2.1). In all conditions, subjective craving was greatest prior to
experimental condition and most reduced after exposure to neutral cues 1-hour
post-condition, followed by exposure to smoking cues at 1-hour, and neutral
cues and smoking cues at 3-hours. Reduction in craving at 3-hours (end of visit)
compared to baseline and maintenance of reduced craving between neutral and
smoking cue presentations were most significant in the e-cig with nicotine lozenge
condition (p<0.05). At 1-hour post-condition, a significant difference in craving
(QSU-B) was observed between cigarette (52.7±3.1) and e-cig with nicotine
(46.4±3.9) conditions (p=0.023). Craving reduction after e-cig with placebo
lozenge was also significant and in the same range as nicotine lozenge alone.
No significant changes in mood were seen. E-cigs reduce craving regardless of
concurrent nicotine exposure. Further research is needed to evaluate craving
reduction from nicotine delivery through vapor.

Discussion: After participating in an online cessation intervention on Facebook,
young adult smokers predominantly try to quit without assistance. E-cigs are used
more frequently as cessation aid than NRT in this population, even though clear
evidence for their effectiveness is still lacking and their use was not recommended
in the intervention. The use of evidence-based smoking cessation strategies
should be improved in this population.
FUNDING: This study was funded by a grant from the National Institute on Drug
Abuse awarded to Dr. Ramo (grant number K23 DA032578). Dr. Thrul is supported
by National Cancer Institute Grant CA-113710.
JUSTIFICATION: Results of this study can inform online smoking cessation interventions implemented on social networks such as Facebook.
CORRESPONDING AUTHOR: Johannes Thrul, PhD, UCSF, Center for Tobacco
Control Research and Education, 530 Parnassus Ave., Suite 366, San Francisco,
CA 94143, United States, Phone: 415-514-9340, Email: Johannes.Thrul@ucsf.
edu
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EXPLORING THE SEVERITY OF DEPENDENCE SCALE (SDS) AS A
POSSIBLE MEASURE OF NICOTINE DEPENDENCE
Melissa Mercincavage, MS1*, Joshua M. Smyth, PhD1, Steven A. Branstetter,
PhD1, Delwyn Catley, PhD2, 1The Pennsylvania State University, 2University of
Missouri - Kansas City

FUNDING: Funding provided by the Health Services Research Fund, Ontario
Ministry of Health and Long-term Care
JUSTIFICATION: E-cigarettes may not need to contain nicotine to reduce craving
for cigarettes

The time to first cigarette (TTFC) of the day is an emerging single-item
indicator of nicotine dependence due to its robust associations with indices of
physical dependence. However, it is unclear if this measure adequately captures
other dimensions of dependence. The Severity of Dependence Scale (SDS) is
a brief questionnaire used to assess psychological and affective aspects of
dependence that has not yet been extensively applied to smoking research. We
examined associations between the SDS and TTFC among 255 non-treatment
seeking daily smokers during the baseline session of a cessation trial. We also
examined associations of the SDS and TTFC with biobehavioral indices of
dependence, quitting behaviors, and cognitive-affective variables, and compared
the relative contributions of both measures in predicting these variables. TTFC
was unrelated to SDS total score, but was correlated with individual SDS items
related to experiencing difficulty and anxiety/worry when unable to smoke (r’s =
.27-.32, p’s = .000). TTFC, but not SDS, was correlated with physical indices of
dependence such as cigarettes per day (r = .29, p =.000) and carbon monoxide
(r = .25, p = .000). Both TTFC and SDS were associated with quitting behaviors
(e.g., number of lifetime quit attempts, motivation and plans to quit), but differed in
directionality of associations. TTFC and SDS were both associated with cognitiveaffective variables (e.g., self-efficacy, risk perception), but SDS outperformed
TTFC in strength and number of these relationships. Including both the SDS and
TTFC as regression model predictors often increased the amount of variance
explained. Findings suggest that the SDS and TTFC assess different constructs of
nicotine dependence; among smokers, the SDS appears to tap into non-physical
components of dependence such as motivation to quit and affect. Assessing
nicotine dependence with the SDS in addition to TTFC may offer utility over using
TTFC alone.

CORRESPONDING AUTHOR: Laurie Zawertailo, PhD, Clinical Scientist, Centre
for Addiction and Mental Health, Nicotine Dependence Service, 175 College
Street, Toronto, ON M5T1P7, Canada, Phone: 416-535-8501 x77422, Fax: 416595-8862, Email: laurie.zawertailo@camh.ca
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COLD TURKEYS AND E-CIGS: CESSATION STRATEGIES YOUNG
ADULT SMOKERS USE AFTER PARTICIPATING IN A FACEBOOK
INTERVENTION
Johannes Thrul, PhD*1, Danielle E. Ramo, PhD1,2, 1Center for Tobacco Control
Research and Education, University of California, San Francisco, 2Department of
Psychiatry, University of California, San Francisco
Background: Little is known if smoking cessation interventions implemented in
online social networks stimulate quit attempts (QAs) and how QAs are influenced
by participant characteristics. We examined frequency, strategies used, and
predictors of QAs among young adult smokers participating in the Tobacco Status
Project (TSP), a smoking cessation intervention implemented on Facebook.
Methods: A total of 79 young adult smokers (mean age=20.8; 20.3% female)
were recruited on Facebook to participate in a feasibility trial of the TSP.
Participants joined motivationally-tailored secret Facebook groups and received
daily posts over 12-weeks. Optional cognitive behavioral smoking cessation
therapy was implemented via Facebook chat. Assessments were completed at
baseline, 3-, 6-, and 12-month follow-up.

FUNDING: This research was funded by the National Cancer Institute R01
CA133068; its contents are solely the responsibility of the authors and do not
necessarily represent the official views of the NIH. In the parent clinical trial
varenicline (Chantix®) was provided by Pfizer through Investigator Initiated
Research Support (No.WS759405).
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JUSTIFICATION: Findings may inform clinical practice via suggesting the utility
of the SDS as a potential supplemental measure of nicotine dependence; given
that the SDS and TTFC assess different domains of nicotine dependence, when
administered together prior to quit attempts, these measures may aid researchers
and clinicians in tailoring cessation resources.

POS1-131

CORRESPONDING AUTHOR: Melissa Mercincavage, MS, Doctoral Candidate,
Penn State University, Biobehavioral Health, 219 Biobehavioral Health Bldg.,
University Park, PA 16802, United States, Phone: 814-865-2653, Email:
mercincavage@psu.edu

Susan Veldheer*, Jessica Yingst, Jonathan Foulds

10 YEAR WEIGHT GAIN IN SMOKERS WHO QUIT, NATIONAL
HEALTH AND NUTRITION EXAMINATION SURVEY (NHANES)
2003-2010

Introduction: Long term weight changes among smokers who quit are not well
characterized in the general population.
Methods: Adults age 36 and older with a Body Mass Index (BMI) > 18.5 were
selected from the 2003-2010 National Health and Nutrition Examination Survey
(NHANES). Participants self-reported their current smoking status, height, weight
and their weight 10 years ago. BMI weight class was defined as normal weight
(BMI <25), overweight (BMI >25 and <30) and obese (BMI > 30). Statistical
analyses were performed according to NHANES analytical guidelines. Multiple
linear regression was used to test the association between weight change from 10
years ago and smoking status. All analyses were adjusted for BMI 10 years ago,
gender, race, age and education level.
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SEX DIFFERENCES IN TIME PERCEPTION DURING SMOKING
ABSTINENCE
Rebecca L. Ashare, PhD1*, Maureen Bowers1, Bridget Gawinowicz1, Rashi
Magan1, Joseph W. Kable, PhD2, 1Perelman School of Medicine at the University
of Pennsylvania, 2University of Pennsylvania

Results: The sample (n= 9,876) was 9.7% former smokers (n=979), 25.7%
current smokers (n=2568) and 65% never smokers (n=6329) with a mean age of
53.4 years. Former smokers had been quit for an average of 5.8 years and had
smoked an adjusted mean of 17.7 cigarettes per day (CPD) prior to quitting while
current smokers smoked 16.9 CPD (p=0.24). Compared to their weight 10 years
ago, former smokers gained 17.8 pounds (95% CI: 15.2, 20.4), never smokers
gained 10.0 pounds (9.2, 10.8), and current smokers gained 6.6 pounds (5.2, 8.0).
Among former smokers, number of CPD smoked prior to quitting was positively
associated with weight gain (p<0.001) while BMI 10 years ago was negatively
associated with weight gain (p<0.001) (adjusted for length of time quit). Weight gain
among former smokers who smoked > 30 CPD (n=202) was more than twice that
of those who smoked ¬< 20 CPD (n=484) (27.4 pounds v. 10.9 pounds, p<0.001).
Former smokers who were obese 10 years ago (n=214) reported significantly less
weight gain than those who were normal weight 10 years ago (n=402) (1.6 v. 20.8
pounds, p<0.001).

Nicotine withdrawal leads to impulsive decision-making, which reflects a
preference for smaller, immediate rewards, and often prompts relapse to smoking.
The mechanism by which nicotine withdrawal leads to poor decision-making is
not well known. An essential dimension of decision-making is time perception.
Impulsive decisions reflect intolerance of temporal delays and the perception
that time is passing more slowly. Sex may be an important factor in impulsive
decision-making and time perception, but no studies have investigated whether
sex moderates the effects of nicotine withdrawal on impulsive decision-making and
time perception. Smokers (N=33; 12 female) completed two laboratory sessions:
following 24-h abstinence and once smoking-as-usual (order counterbalanced,
abstinence biochemically verified). Participants completed two time perception
tasks and a decision-making task. There was a significant sex by session interaction
during time reproduction (p=0.01). Males overestimated time during abstinence
(p<0.001, d=1.13), compared to smoking, whereas there was no session effect
for females (p=0.27, d=0.06). On the time discrimination task, smokers were less
accurate during abstinence (p=0.005) and this effect tended to be stronger in
females (p=0.005, d=0.57) than in males (p=0.10, d=0.31). In general, males had
higher discounting rates compared to females (p=0.02, d=0.81), but there was
no effect of abstinence. The current data suggest that the effect of abstinence on
time perception may be stronger in males and that males generally exhibit steeper
delay discounting rates, indicating greater impulsivity. Time perception may be an
important mechanism in smoking abstinence. Understanding these underlying
mechanisms and the degree to which they differ between males and females may
help identify more targeted treatment strategies to help more smokers successfully
quit smoking.

Conclusion: Among former smokers, BMI 10 years ago and CPD prior to
quitting are important predictors of weight gain with heavy smokers and those
who were normal weight prior to quitting experiencing the greatest 10 year weight
gains. Surprisingly, weight gains were the lowest for those who were obese prior
to quitting.
FUNDING: This research was supported by funds from the Penn State Cancer
Institute to JF.
JUSTIFICATION: This paper can help to inform providers when helping smokers
to quit.

FUNDING: This work was supported by the National Cancer Institute (NCI Cancer
Center Support Grant P30 CA016520) and the National Institute on Drug Abuse at
the National Institutes of Health (K23 DA035295 to R.L.A.) and by the Abramson
Cancer Center of the University of Pennsylvania.

CORRESPONDING AUTHOR: Susan Veldheer, MS, RD, Project Manager, Penn
State College of Medicine, Public Health Sciences, 500 University Dr., Hershey, PA
17033, United States, Phone: 717-531-5625, Email: sveldheer@psu.edu

JUSTIFICATION: Understanding the degree to which changes in time perception
during abstinence differ between males and females may help identify more
targeted treatment strategies to help more smokers successfully quit smoking.
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CORRESPONDING AUTHOR: Rebecca Ashare, PhD, Assistant Professor,
University of Pennsylvania Perelman School of Medicine, 3535 Market St,
Philadelphia, PA 19104, United States, Phone: 215-746-5789, Email: rlashare@
mail.med.upenn.edu

TEXTING TO PROMOTE TOBACCO ABSTINENCE IN EMERGENCY
DEPARTMENT SMOKERS: A PILOT STUDY
Steven L. Bernstein, MD*, June Rosner, MA, MEd, Benjamin Toll, PhD,
Departments of Emergency Medicine and Psychiatry, Yale Cancer Center, Yale
School of Medicine, New Haven, CT
Background: Emergency department (ED) patients have a high smoking
prevalence. Current treatment approaches use motivational interviewing, which
is effective, but resource-intensive. Mobile health approaches may be more
generalizable. Objective: To assess the feasibility of an ED-initiated program of
tobacco dependence treatment that employs a publicly available text messaging
program. Methods: Smokers age 18 or older were randomized to intervention
or control arms. Control subjects received a brochure describing the state
smokers’ quitline. Intervention subjects received the brochure, 4 weeks of nicotine
patches and gum, with the initial dose administered in the ED, a faxed referral
to the quitline, and enrollment in SmokeFreeTxt, a free SMS-messaging service
developed by the National Cancer Institute (www.smokefree.gov). SmokeFreeTxt
delivered 28 days of 2-5 messages/day. Message content adapts principles of
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cognitive behavioral therapy. Some messages ask subjects to provide data on
mood or craving. Subjects received $25 at enrollment; texting subjects received
an additional $25 to offset potential costs to cellphone plans. Follow-up was by
self-reported phone call. Subjects lost to follow-up were considered to be smoking.
Data were analyzed with Microsoft Excel and SPSS 19.0. Results: 60 subjects
were enrolled in May 2014. Of all subjects, 30 (50%) were female, 27 (45%) were
white, 33 (55%) nonwhite, mean age 40 years (SD 11), and insurance coverage
of Medicaid, self-pay, or other, respectively, of 78%, 8%, 14%. All intervention
subjects used the texting program, with 24/30 (80%) using the program for all 28
days; 6 subjects opted out at some point. At 1 month, 14/30 subjects (47%) in the
intervention arm reported tobacco abstinence, vs. 3/30 (10%) in the control arm
(P=0.003). At 3 months, the self-reported abstinence rates in the intervention and
control arms was, respectively, 9/30 (30%) and 4/30 (13%) (P=0.21). Conclusion:
A texting program, combined with pharmacotherapy and a quitline referral, shows
promise to promote tobacco abstinence in ED smokers. These data will provide an
effect size to power a larger randomized clinical trial.

AN INTERACTIVE MOBILE DOCTOR DELIVERING “5 A’S” TO
KOREAN AND VIETNAMESE SMOKING PATIENTS IN PRIMARY
CARE: A PILOT STUDY
Janice Y. Tsoh, PhD*1,4, Thu Quach, PhD2,4, Thomas B. Duong, BS1,2, Emily Park,
BS2, Ching Wong, BS3,4, Hy Lam, BS3,4, Susan Huang, MS, MD2, Tung T. Nguyen,
MD3,4, 1University of California San Francisco, Department of Psychiatry, 2Asian
Health Services, 3University of California San Francisco, Division of General
Internal Medicine, 4Asian American Research Center on Health
BACKGROUND: Low proportions of Asian-American smokers receive physician
advice to quit. We examined the feasibility of implementing an interactive “Mobile
Doctor” intervention (iMD) for Korean- and Vietnamese-speaking male patients
whose smoking prevalence rates remain high. METHODS: Using a communitybased participatory research approach, we created the iMD that delivers tailored
in-language video messages via a mobile tablet to Korean and Vietnamese male
smokers right before their clinic visit with a provider. The development process
was guided by the Clinical Practice Guideline, formative qualitative findings from
healthcare providers and patients, and input from providers, clinic staff, patients,
and researchers. iMD delivers the “5 A’s” and generates a bilingual tailored
printout. Participants were Korean- and Vietnamese-speaking patients who selfidentified as current smokers and received primary care at a federally-qualified
health center. RESULTS: Participants were 29 male patients (85% participation
rate). Their mean age was 55.5 (SD=9.9), 48.3% had < high school education,
mean cigarettes smoked/day was 9.1 (SD=4.1); 51.7% attempted quitting past
year but few utilized provider advice (0%), quitline (0%), or medications (6.9%);
86.2% were thinking about quitting. iMD took an average of 13.7 minutes (range:
10-25 minutes) to complete right before a clinic visit. At post-visit, all patients
reported discussing their smoking with their providers during the visit. Many
perceived iMD was helpful in their decision of quitting (86.2%) and in enhancing
their communication with providers (86.2%); all were satisfied with the amount
of time spent at the clinic. Medical record documentation of physician advice for
the participants increased from 31.0% at one visit prior to iMD to 72.4% at the
visit right after iMD (p=.002). CONCLUSIONS: The iMD is feasible in a primary
care setting. It was highly acceptable to Korean and Vietnamese smoking patients
and is promising in increasing provider-patient discussion of tobacco use. Results
warrant a future randomized trial to establish efficacy in promoting smoking
cessation among Asian American immigrants.

FUNDING: NIH/National Cancer Institute R01CA141479
JUSTIFICATION: Because of the high prevalence of smoking in ED patients, and
the near-universality of cellphones, a successful ED-initiated program of texting
could promote cessation for otherwise hard-to-reach smokers.
CORRESPONDING AUTHOR: Steven Bernstein, Yale School of Medicine,
Emergency Medicine, 464 Congress Ave., New Haven, CT 06519, United States,
Phone: 2037373574, Email: steven.bernstein@yale.edu
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SMOKE AND MIRRORS: HOW WELL DOES OUR TYPICAL
PARADIGM REFLECT TRUE INDIVIDUAL DIFFERENCES IN
ABSTINENCE EFFECTS ON COGNITION?
Jessica D. Rhodes, PhD* University of Pittsburgh, Department of Psychiatry,
University at Buffalo, Department of Psychology, Martin De Vita, Larry W. Hawk,
Jr., PhD, University at Buffalo, Department of Psychology
Individual differences in smoking abstinence effects on cognition (AEC) are of
great interest as mechanisms/endophenotypes linking psychiatric disorders/genes
to relapse, and AEC is increasingly posited as a therapeutic target. These trait
models implicitly assume that AEC are stable traits, that individual differences
in AEC observed in the typical paradigm – the difference between smoking-asusual (SAU) and overnight abstinent visits – would be maintained if examined
in a second visit pair. Surprisingly, the present study is the first to evaluate the
degree to which AEC exhibit acceptable test-retest reliability. Thirty-two dependent
smokers completed two smoking vs. abstinent visit pairs (4 visits at 1-week
intervals; counterbalanced). During each visit, participants completed typical
tasks (continuous performance, n-back, spatial span, stop signal) that provided
two indices each of attention, working memory, and inhibitory control. Typical AEC
patterns were observed in each visit pair (VP; median Cohen’s d = .19 and .28),
and AEC were larger when aggregated across VPs (median d = .32) or tasks
(ds = .50 and .54 for VP1 and VP2). However, the test-retest reliability of AEC
was uniformly poor across all cognitive indices, rs < .36, median r = -.07). Similar
results were obtained for residual change scores and intraclass correlations. Thus,
the use of AEC derived from the typical paradigm (one SAU visit vs. one abstinent
visit) as traits/endophenotypes is ill-advised. That said, to the extent that cognition
during abstinence, rather than the smoking-abstinence difference, is of interest,
the good-to-excellent correlations across the four sessions (median rs range from
.66 to .73 for the six cognitive measures) are promising as indicators of traits. More
broadly, the present data encourage explicit evaluation of ‘traitness’ of putative
traits and psychometrically-informed efforts to improve the degree to which our
measures accurately reflect the individual differences of interest.

FUNDING: Funding support: Tobacco-Related Disease Research Program grant
21BT-0056
JUSTIFICATION: The novel interactive “Mobile Doctor” (iMD) intervention has
promising potential to enhance provider-patient communication and in improving
consistency in delivering the recommended “5 A’s” for smoking cessation treatment
in clinical settings particularly with Asian American immigrant patients.
CORRESPONDING AUTHOR: Janice Tsoh, PhD, Associate Professor, University
of California San Francisco, Psychiatry, 401 Parnassus Ave, San Francisco, CA
CA 94143, United States, Phone: 415- 502-8438, Fax: 415- 502-8438, Email:
janice.tsoh@ucsf.edu
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DYSREGULATION OF THE HYPOTHALAMIC-PITUITARY-AXIS
AMONG BLACK SMOKERS: IMPLICATIONS FOR DISPARITIES
Monica Webb Hooper, PhD1*, Stephanie K. Kolar, MSPH, PhD2, Brooke G.
Rogers, MPH2, Bonnie Blomberg, PhD3, 1Sylvester Comprehensive Cancer
Center, University of Miami, 2University of Miami, 3Sylvester Comprehensive
Cancer Center, University of Miami Miller School of Medicine

FUNDING: This research was supported by the Mark Diamond Research Fund
awarded to Jessica Rhodes and institutional research funds awarded to Larry
Hawk.

Research aimed at understanding racial/ethnic health disparities in tobaccorelated outcomes is needed. The unique stress experienced by Blacks may impact
smoking relapse, yet no studies have examined race differences in physiological
stress. This pilot study examined differences in hypothalamic-pituitary-adrenal

JUSTIFICATION: The present study calls into question the accuracy and
reliability of the standard approach to measuring abstinence effects on cognition
typically implemented in the literature; however it also points to promising means
of addressing these issues using psychometrically-informed approaches to
advancing the study of abstinence effects.
CORRESPONDING AUTHOR: Jessica Rhodes, PhD, Postdoctoral Fellow,
University of Pittsburgh, Psychiatry, 200 Meyran Ave., Pittsburgh, PA 15213,
United States, Phone: 607-425-5454, Email: rhodesjd@upmc.edu
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due in large part to abstinence from nicotine compared to non-nicotine factors.
This work has implications both for designing interventions that target abstinenceinduced cognitive deficits and for nicotine-reduction policy.

axis (HPA) functioning between treatment-seeking Black and White smokers, and
differences in smoking relapse. We hypothesized that Blacks would exhibit greater
HPA dysregulation and relapse compared to Whites.

FUNDING: This research was supported by R01 DA023516 (FJM).

Adult smokers received 8-sessions of group cognitive behavioral therapy (CBT)
plus transdermal nicotine patches. Assessments included demographics, salivary
cortisol (collected at session 1, end-of-therapy [EOT], and 1-month post-therapy),
and carbon-monoxide-verified smoking status.

CORRESPONDING AUTHOR: Joseph McClernon, Duke Medicine, 2608 Erwin
Rd, Durham, NC 27705, United States, Phone: 9196683987, Email: francis.
mcclernon@duke.edu

Participants (N=91; n=63 Blacks, n=28 Whites) were mostly single, middle
aged, at least high school educated, and low-income. Whites reported higher
income and education. Participants smoked 19 daily cigarettes and were
moderately nicotine dependent. Overall, we found significant declines in salivary
cortisol over the course of the day at baseline (target quit day), the EOT, and
the 1-month follow-up. Black smokers exhibited lower cortisol levels compared to
Whites at each time point. We also examined race differences in cortisol slopes,
which demonstrated flatter slopes among Blacks versus Whites at each time point.
By the 1-month follow-up, the slope difference still showed blunting in Blacks, but
was not significantly different from Whites (p=.07). Finally, relapse rates were
greater among Blacks, and significantly greater at the 1-month follow-up.
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PREDICTORS OF ADHERENCE TO TELEPHONE COUNSELING
FOR SMOKING CESSATION AMONGST VETERANS PRESENTING
TO VA MENTAL HEALTH CLINICS
Matthew R Augustine, MD1, Helene Strauss, MD1, David M Levine, MD, MA 1,
Priyanka Chugh, MD1, Binhuan Wang, PhD2, Ellie Grossman, MD, MPH2,3, Erin
Rogers, MPH 2,4, Scott Sherman, MD 2,3,4, 1New York University School of Medicine/
Langone Medical Center, 2New York University School of Medicine, Department of
Population Health, 3New York University School of Medicine, Division of General
Internal Medicine, 4VA NY Harbor Healthcare System

These findings have implications for tobacco health disparities. The blunted
cortisol pattern observed in Blacks may be a result of prolonged and repeated
stress exposures that lead to hormonal dysregulation. Black smokers were also
more likely to relapse. The greater allostatic load (i.e., cumulative physiological
toll of chronic stress on the body), may lead to HPA exhaustion and aid in our
understanding of disparities in this population. More research is warranted in this
area.

Background: Smoking is a leading cause of preventable morbidity and mortality
and disproportionately affects Veterans and those with mental health conditions.
Proactive telephone quitline counseling is effective compared to no counseling,
self-help, and pharmacotherapy. Despite its wide use, little is known about optimal
implementation. Few studies have analyzed the baseline factors predictive of
adherence to the quitline treatment process. This secondary analysis of a regional
telephone smoking cessation program evaluates factors that predict adherence
and the relationship between adherence to telephone counseling and smoking
cessation.

FUNDING: Pap Corps Champions for Cancer Research
JUSTIFICATION: Findings from this study have implications for smoking cessation
treatment and reducing/eliminating health disparities.
CORRESPONDING AUTHOR: Monica Hooper, University of Miami, 5665 Ponce
de Leon Blvd, Coral Gables, FL 33146, United States, Phone: 305-284-4290,
Email: mwebb@miami.edu

Methods:: TeleQuitMH was a 6 month multi-centered, randomized trial of a
proactive telephone counseling program among veterans with mental health
conditions. From a baseline patient questionnaire, we selected nineteen potential
predictors to explore--including demographics, motivation, stage of change, and
environment/support. Bivariate analysis was used to build a multivariate model to
determine factors associated with adherence to counseling sessions. A bivariate
analysis then explored the association between adherence to counseling sessions
and smoking cessation at 6 months.
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NICOTINE AND NON-NICOTINE SMOKING FACTORS
DIFFERENTIALLY MODULATE WORKING MEMORY AND
ASSOCIATED BRAIN FUNCTION

Results::1206 patients were referred to TeleQuitMH for telephone counseling, of
which 577 were enrolled and 270 were randomized to receive VA-based telephone
counseling. Age (p = 0.017) and motivation to quit (p < 0.05) were associated with
adherence to more counseling sessions. Increased age (p < 0.023) and motivation
to quit (p = 0.035) were also maintained in multivariate model. Participants who
reported smoking cessation at 6 months completed more counseling sessions
(6.88, SD 3.36 vs. 2.97, SD 2.90; OR 1.43, CI 1.29 – 1.60).

F. Joseph McClernon*1, Brett Froeliger2, Jed E. Rose1, Rachel V. Kozink1, Merideth
A. Addicott1, Maggie M. Sweitzer1, Eric C. Westman1, Dana M. Van Wert1, 1Duke
University School of Medicine, 2Medical University of South Carolina
Smoking abstinence significantly impairs executive function which in turn
may promote continued smoking behavior and relapse. Prior research has
demonstrated that sustained attention (the ability to maintain focus over time)
and working memory (the ability to encode, store and update information over
short periods of time) are disrupted soon after and for up to a month after
smoking cessation. Whereas prior evidence suggests that these deficits are due
to abstinence from nicotine rather than non-nicotine factors (i.e. sensory, motor
aspects of smoking), the differential influence of nicotine and non-nicotine smoking
factors on brain function has not been systematically evaluated in a single study.
In a fully-factorial, within-subjects design, 33 smokers (51.5% female; 45.5%
non-white; mean age=36.6±9.2; cigs/day=16.5±5.1) underwent fMRI scanning
following 24-h of wearing a nicotine or placebo patch while smoking very low
nicotine content (VLNC) cigarettes or remaining abstinent from smoking. During
scanning, blood oxygenation level-dependent (BOLD) signal was acquired while
participants performed a verbal N-back task. fMRI analysis was conducted
by examining % signal change extracted from ROIs associated with sustained
attention/working memory. Following 24-h placebo (vs. nicotine) administration,
accuracy on the N-back task was significantly worse (main effect of PATCH,
F=11.04, p=.001) and task-related BOLD signal was lower in dorsomedial frontal
cortex (main effect of PATCH, F=5.01, p=0.026). These effects were observed
irrespective of smoking. We also examined relations between craving and task
activation. In left dorsolateral prefrontal cortex, under the nicotine condition, lower
craving was associated with reduced BOLD signal (PATCH x CRAVE interaction,
F=7.47, p=0.007). Our data provide novel evidence that abstinence-induced
deficits in memory and attention and changes in underlying brain function are

Conclusion: In a proactive quitline counseling program for veterans in care
of mental health providers, increased age and motivation are associated with
increased adherence to telephone counseling. As adherence to the treatment
regimen is strongly associated with smoking cessation, research targeted at
enhancing adherence offers a potential way to increase rates of cessation.
FUNDING: Grant: VA HSR&D SDP 07-034
CORRESPONDING AUTHOR: Matthew Augustine, MD, NYU School of Medicine/
Langone Medical Center, 240 1st Avenue, New York, NY 10009, United States,
Phone: 414-378-5871, Email: Matthew.Augustine@nyumc.org
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Nicotine dependent individuals (N=125) participated in an intravenous nicotine
delivery session following biochemically-confirmed overnight smoking abstinence
and were administered a placebo dose followed by two escalating nicotine
doses. Smokers were grouped in the analyses based on self-reported cigarette
preference (menthol (N=102) or non-menthol (N=23)).

DOES THE EFFICACY OF MEDICATIONS FOR TREATING
TOBACCO USE DECREASE OVER TIME?
Elias M. Klemperer*1, John R. Hughes1, Shelly J. Naud2, 1Vermont Center on
Behavior and Health, University of Vermont, 2Department of Medical Biostatistics,
University of Vermont

Relative to non-menthol-preferring smokers, menthol-preferring smokers i)
reported a smaller reduction in smoking urges from baseline to end-of-session,
ii) performed worse on cognitive measures, and iii) did not report differences in
their ‘enjoy’ experience of the two nicotine doses, while non-menthol-preferring
smokers rated the lower dose as more enjoyable (p<0.05).

Aims: Prior research suggests the reported outcomes of some medications
decline over time. A previous study suggests this trend occurs with nicotine
replacement therapies (NRT) because remaining users are more difficult to treat.
The present research aims to test this hypothesis for NRT gum, NRT patch,
bupropion and varenicline use by exploring changes in outcomes of randomized
controlled trials (RCTs) of these medications over time.

The observed differences between menthol-preferring and non-mentholpreferring smokers responses to acute nicotine administration could reflect preexisting individual differences which may have influenced initial development of
menthol preferences, or could have arisen secondary to prolonged use of menthol
versus non-menthol cigarettes.

Methods: Data were acquired from RCTs in the Cochrane Database. The
analyses included abstinence rates from 56 NRT gum trials from 1979 to 2009
(N=22,581), 43 NRT patch trials from 1988 to 2012 (N=19,586), 44 bupropion
trials from 1994 to 2013 (N=13,728) and 14 varenicline trials from 2006 to
2012 (N=6,166). We examined the incidence of a) abstinence rate in the active
conditions, b) abstinence rate in the control conditions, and c) the active vs
placebo effect size via the odds ratios (OR). Thus, we conducted 12 fixed-effects
meta-analyses (4 medications x 3 outcomes). To illustrate the magnitude of effect,
we conducted regressions of amount of change over a decade, in which study
weights were determined by their sample size.

FUNDING: This research was supported by the National Institute on Drug
Abuse (NIDA) (R01 DA12690, R01 DA12849, R03 DA027474) and the Veterans
Administration Mental Illness Research, Education and Clinical Center (MIRECC).
JUSTIFICATION: Understanding how menthol-preferring and non-mentholpreferring smokers differ in their response to short-term nicotine abstinence or
acute nicotine administrating may shed light on mechanisms by which risk for
nicotine dependence may be increased in menthol-preferring smokers.
CORRESPONDING AUTHOR: Elise DeVito, PhD, Associate Research Scientist,
Yale University, Psychiatry, 1 Church Street, New Haven, CT 06511, United
States, Phone: 203-737-4882, Email: elise.devito@yale.edu

Results: In studies of NRT gum, the rate of abstinence decreased in active
groups (-2.7%/10yrs; p<.05) and control groups (-2.1%/10yrs; p<.001) but the OR
did not change over time. In studies of bupropion the rate of abstinence increased
in the control groups (+6.3%/10yrs; p<.001) and showed a similar trend in the
active groups (+4.6%/10yrs; p=.10) but the OR decreased over time (-0.8/10yrs;
p<.05). There were no changes in abstinence or OR in NRT patch or varenicline
trials over time.

POS1-142

QUITTING SELF-EFFICACY IS CAUSALLY RELATED TO SMOKING
CESSATION: AN EXPERIMENTAL INVESTIGATION

Conclusions: Our hypothesis that the abstinence rates would decrease over
time was evident only in the NRT gum trials but the OR did not decrease in the
NRT gum trials. The hypothesized OR decrease only occurred in the bupropion
trials even though quit rates actually increased. These findings suggest changes
in the trials’ methodology, changes in study populations or publication bias. We
are currently analyzing study characteristics to explore these explanations for our
results.

William G. Shadel, PhD1*, Steven Martino, PhD1, Claude Setodji, PhD1, Deborah
Scharf, PhD1, Daniel Cervone, PhD2, Katie Witkiewitz, PhD3, 1RAND Corporation,
2
University of Illinois at Chicago, 3University of New Mexico
Self-efficacy has been associated with smoking cessation and relapse in
myriad research studies over the last three decades. Despite the robustness of
this association, self-efficacy has never been shown to exert a causal effect on
smoking cessation outcomes. The lack of causal evidence limits both theorizing
about the role of social-cognitive variables like self-efficacy in smoking research
and the provision of treatments that target smokers’ self-efficacy for change. This
experiment was designed to test whether self-efficacy causally influences smoking
cessation. A sample of n=80 smokers who were motivated to quit was recruited
from the community. All participants were provided with brief (<15 minutes)
smoking cessation treatment on each of three days (days 1-3) in preparation
for quitting smoking on a target quit day (day 6). In addition, participants were
randomized to one of two experimental conditions in which they were provided
with bogus feedback on days 1-3 about their chances of quitting smoking as a
way to manipulate their quitting self-efficacy. Participants in the Average Chances
of Quitting Feedback (ACQ) condition took a computerized test and were told that
the results of the test suggested that they had the same chances of quitting as
everyone else in the study; participants in the High Chances of Quitting Feedback
(HCQ) condition took the same computerized test and were told that the results
of the test suggested that they had a greater chance of quitting compared to
everyone else in the study. The main outcome was whether participants were able
to quit for 24 hr (CO verified) on the target quit day. Results revealed that HCQ
participants experienced significantly greater increases in self-efficacy from days
1-3 compared to ACQ participants (p=.03) and they had a significantly greater
chance of quitting smoking compared to ACQ participants (p=.02). Mediation
analyses suggested that the increased chances of quitting in HCQ participants
was due to the experimentally-generated increases in their self-efficacy prior to
quit day (p=.03). This study provides the first evidence that quitting self-efficacy is
causally-related to smoking cessation.

FUNDING: This work was supported by NIDA 5 T32 DA 7242-23
CORRESPONDING AUTHOR: Elias Klemperer, University of Vermont, Psychiatry
and Psychology, 1 S Prospect Street, Burlington, VT 05401, United States, Phone:
802-656-1641, Email: eklemper@med.uvm.edu
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EFFECT OF MENTHOL-PREFERRING STATUS ON RESPONSE TO
INTRAVENOUS NICOTINE
Elise E. DeVito*1, Aryeh I. Herman1,2, Gerald W. Valentine1,2, Mehmet Sofuoglu1,2,
1
Yale University, School of Medicine, Department of Psychiatry, New Haven, CT,
USA, 2VA Connecticut Healthcare System, West Haven, CT
Menthol is found in approximately 90% of cigarettes, but at much higher levels
in ‘menthol’ than ‘non-menthol’ cigarettes. Menthol is a flavoring agent that it is
reportedly included in cigarettes because of its well-known capacity to create a
cooling and soothing sensation in the throat. However, individuals who smoke
‘menthol’ cigarettes have an increased risk for developing nicotine dependence
and menthol may increase the reinforcing properties of cigarettes. The
mechanisms through which menthol may increase risk for nicotine dependence are
poorly understood, in part since personal cigarette preferences impact subjects’
responses to cigarettes. This makes it difficult to assess the impact of menthol on
nicotine’s effects using standard cigarette smoking laboratory paradigms. Here,
we compare subjective and physiological responses and cognitive performance
between regular ‘menthol’ cigarette smokers and ‘non-menthol’ smokers to
overnight abstinence and intravenous nicotine delivery.

FUNDING: Funded by R01CA127491 from the National Cancer Institute
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JUSTIFICATION: This study provides information that could be used to refine or
develop treatments for smoking cessation.

REDUCED NICOTINE CONTENT CIGARETTES: PREDICTORS OF
INDIVIDUAL DIFFERENCES IN THE EXTENT OF COMPENSATION

CORRESPONDING AUTHOR: William Shadel, PhD, RAND Corporation, 4570 5th
Ave., Pittsburgh, PA 15213, United States, Phone: 412-683-2300, Email: shadel@
rand.org

Taraneh Taghavi, BSc*1, Rachel F. Tyndale, PhD1, Neal L. Benowitz, MD2, 1Centre
for Addiction and Mental Health and University of Toronto, 2University of California,
San Francisco
Progressive reduction of nicotine content in cigarettes is one potential approach
to reduce nicotine dependence. However, there is concern that smokers may
compensate for the reduced nicotine content by smoking more to sustain nicotine
levels. Individual differences in the rate of nicotine metabolism, as predicted
based on smokers’ genotype for the nicotine metabolizing enzyme CYP2A6,
and variation in the nicotinic receptor gene CHRNA5-A3-B4 can alter the level
of smoking and dependence. We investigated if differences in these genotypes
influenced compensation and exposure to tobacco toxicants when smokers were
switched to reduced nicotine content cigarettes (RNC). Data was derived from 51
participants in a randomized clinical trial of RNC (Benowitz et al. 2012). Nicotine
content of the cigarettes was progressively reduced over 6 months from 12 mg to
1 mg and tobacco biomarkers, including plasma cotinine and 3-hydroxycotinine,
and tobacco toxicants including urinary 2-naphthol (2-NP) and 2-hydroxyfluorene
(2-HF) were measured and compensation was calculated. Results: Genetic
variation in CYP2A6 and CHRNA5-A3-B5 did not influence the extent of
compensation or tobacco toxicant exposure as nicotine content was reduced
over time - all groups equally successfully reduced their nicotine intake (p<0.001)
without increasing intake of tobacco smoke; the magnitude of cotinine-based
compensation was similar: 54.2% and 43.6% for reduced vs. normal CYP2A6
metabolizers; and 55.5% vs. 44.9% for smokers possessing the high risk nicotinic
receptor variant (p>0.5 between genotype groups at 1 mg). Levels of expired
carbon monoxide, 2-NP, 1-HF and smoking intensity, as measured by cotinine per
cigarettes per day did not increase as smokers were switched to RNC cigarettes
(p>0.5) and did not differ between genotype groups (p>0.5). Conclusion: Genetic
variation in CYP2A6 and in the nicotinic receptor does not appear to influence the
extent of compensation when switching to reduced nicotine content cigarettes.
This suggests that faster nicotine metabolizers and those with high susceptibility
receptor variants may not be disproportionately at risk from a nicotine reduction
strategy.
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HEALTH RISK BEHAVIORS AMONG YOUNG ADULT SMOKERS
PARTICIPATING IN A FACEBOOK SMOKING CESSATION TRIAL
Danielle E. Ramo, PhD1, Elease Dillard2, Johannes Thrul, PhD3, Judith J.
Prochaska, PhD, MPH4, 1Department of Psychiatry, University of California,
San Francisco, 2Georgia Gwinnette College, NIDA Summer Research Training
Program, 3Center for Tobacco Control Research and Education, University of
California, San Francisco, 4Stanford Prevention Research Center, Department of
Medicine, Stanford University
Introduction: In the context of a smoking cessation intervention delivered on
Facebook, we examined other health risk behaviors in young adult smokers, with
the goal of understanding ideal treatment targets for future intervention.
Method: Young adult smokers (N=79; age M=20 years; 79% male; 89% White)
were recruited on Facebook to participate in a cessation intervention tailored to
readiness to quit smoking. Eligible participants completed a baseline survey, a
3-month smoking cessation intervention on Facebook, and were surveyed again at
3, 6, and 12-months. The intervention used motivational interviewing and cognitive
behavioral counseling, with brief attention to other health risk behaviors related
to smoking (e.g., drinking, diet, exercise). The Staging Health Risk Assessment
assessed prevalence and transtheoretical model readiness to change 11 health
risk behaviors at each timepoint.
Results: Participants averaged 11 cigarettes per day (SD=8.2); 42% smoked
within 30 minutes of waking; and 73 were daily smokers. In our smoking sample,
baseline prevalence of other risks was highest for high-fat diet (84%), poor sleep
(67%), and risky sexual behavior (64%). Among those at risk, participants were
most prepared to change inactivity (55% ready to change within 1 month), poor
diet (43%), and stress (38%), and least ready to change drinking (15%), risky
sex (13%), and substance use (10%). Health risk behaviors were generally more
related and relations were stronger after participation in the intervention (3, 6,
12 mo; range r=|.22-.57|) than at baseline (range r=|.23-.41|). Tobacco use was
significantly reduced after participation in the intervention (baseline to 3mo; 100%
to 85%; X2=4.17, p=.03); there was no significant difference in prevalence of other
health risk behaviors over time.

FUNDING: We acknowledge the support of the Endowed Chair in Addictions for
the Department of Psychiatry (R.F. Tyndale), CIHR (TMH109787), NIH (PGRN DA
020830) (R. F. Tyndale), NIH (NIDA DA 02277, DA 12393, and DA016752) and
NCI (CA78603) (N. L. Benowitz) grants, Campbell Family Mental Health Research
Institute of CAMH, the CAMH Foundation, the Canada Foundation for Innovation
(#20289 and #16014 to R.F. Tyndale) and the Ontario Ministry of Research and
Innovation.
JUSTIFICATION: Our findings help inform regulatory planning in implementation
of a nicotine reduction strategy as a potential approach to promote smoking
cessation.

Conclusions Health risk behaviors are common and related among young adult
smokers, however prevalence is inconsistent with readiness to change. There is
potential to benefit from targeting multiple health risk behaviors in the context of a
single intervention, and strategies that tailor to readiness to change are likely to be
most appropriate in this population.

CORRESPONDING AUTHOR: Taraneh Taghavi , BSc. , PhD student , University
of Toronto , Pharmacology and Toxicology , RM.4326 1 King’s College Cir.,
Toronto, ON M5S 1A8, Canada, Phone: 416-799-5505, Email: taraneh.taghavi@
mail.utoronto.ca

FUNDING: National Institute on Drug Abuse K23 DA032578
JUSTIFICATION: There is potential to benefit from targeting multiple health risk
behaviors in the context of a single intervention, and strategies that tailor to
readiness to quit are likely to be most appropriate for a young adult population.
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CORRESPONDING AUTHOR: Danielle Ramo, PhD, Assistant Professor,
University of California, San Francisco, Psychiatry, 401 Parnassus Avenue, San
Francisco, CA 94143, United States, Phone: 4154767695, Email: danielle.ramo@
ucsf.edu

INDEPENDENT AND INTERACTIVE EFFECTS OF REAL-TIME
RISK FACTORS ON LATER TEMPTATIONS AND LAPSES AMONG
SMOKERS TRYING TO QUIT
Krysten W. Bold*, MS1, Danielle E. McCarthy, PhD2, Haruka Minami, PhD3, Vivian
M. Yeh, PhD4, Gretchen B. Chapman, PhD2, Andrew J. Waters, PhD5, 1Yale
University, 2Rutgers, The State University of New Jersey, 3The Warren Alpert
Medical School of Brown University, 4Icahn School of Medicine at Mt. Sinai,
5
Uniformed Services University of the Health Sciences
Research on the proximal influences on smoking relapse has focused
primarily on the independent effects of risk factors, yet relapse may also be
governed by complex, interactive processes. The current study sought to expand
our understanding of relapse mechanisms by identifying the independent and
interactive effects of real-time risk factors on temptations and the ability to resist
temptations in smokers during a quit attempt. This study was a secondary analysis
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psychiatric distress at Wave 3 became more pronounced (p = .02). DISCUSSION:
Efforts should be made to disentangle the mechanisms linking psychiatric distress
to menthol use in young adults, as they may impact quit attempts in later adulthood.

of ecological momentary assessment data collected from 109 treatment-seeking
smokers 4 times a day for 21 days following a quit attempt. All smokers received
nicotine replacement therapy and smoking cessation counseling. Multinomial
hierarchical linear models were used to evaluate ways momentary impulsiveness,
affect, urge, cigarette exposure, alcohol use and their interactions predicted
temptations (vs. abstinent) and smoking (vs. temptation) up to 8 hours later.
Level-one data comprised occasion-level predictors and outcomes nested within
individuals at level-two. Results suggested temptations were predicted by higher
momentary agitation, distress, and urge, and lower positive affect. The inability
to resist temptations was predicted by prior smoking, higher distress, and recent
alcohol use. Baseline trait impulsiveness (measured by the Barrett Impulsiveness
Scale) significantly moderated the relation between momentary impulsiveness and
smoking. There were significant interactions between level-one predictors that
influenced the risk of temptations (positive affect x impulsiveness, urge x agitation,
agitation x cigarette exposure, urge x cigarette exposure) and the odds of smoking
(alcohol x impulsiveness). These results suggest the predictors of temptations and
smoking differ. Studies of complex relationships between proximal risk factors may
provide new information about relapse processes and inform smoking cessation
interventions.

FUNDING: This study was funded by Legacy
JUSTIFICATION: Findings suggest the need to disentangle the mechanisms
linking psychiatric distress to menthol use in young adult.
CORRESPONDING AUTHOR: Amy Cohn, PhD, Schroeder Institute, Legacy,
1724 Massachusetts Ave, NW, Washington, DC 20036, United States, Phone:
202-454-5918, Email: acohn@legacyforhealth.org
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GUANFACINE, AN ALPHA2A AGONIST, ATTENUATES
AMPHETAMINE-PROVOKED DOPAMINE RELEASE IN TOBACCO
SMOKERS

FUNDING: This research was supported by Award Number RC1DA028129 from
the National Institute on Drug Abuse. The content is solely the responsibility of
the authors and does not necessarily represent the official views of the National
Institute on Drug Abuse or the National Institutes of Health.

Christine M. Sandiego, PhD, Jean-Dominique Gallezot, PhD, Sherry McKee, PhD,
Evan D. Morris, PhD, Kelly P. Cosgrove, PhD, Yale University
Objective: The mesocortical dopamine (DA) system is critically involved in the
reinforcing effects of tobacco smoking. The positron emission tomography (PET)
radiotracer, C-11 FLB457, permits the detection of changes in synaptic DA levels
at D2 receptors in extrastriatal regions, including the cortex. Guanfacine may be
effective for smoking cessation and preclinically has been shown to reduce cortical
DA release. Amphetamine is a pharmacological probe that provokes DA release
resulting in a reduction of C-11 FLB457 receptor binding. The aim of our study
was to measure amphetamine-induced DA release before and after guanfacine
treatment with C-11 FLB457 and PET.

JUSTIFICATION: This study identifies risk factors for smoking relapse to improve
intervention efforts.
CORRESPONDING AUTHOR: Krysten Bold, M.S., Yale University, 300 George
Street Suite 901, New Haven, CT 06511, United States, Phone: 5134774095,
Email: krysten.bold@gmail.com
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Methods: Twelve tobacco smokers had two C-11 FLB457 PET scans on the
same day, one before and one 3 hours after amphetamine (0.4-0.5 mg/kg, PO). A
subset of the subjects (n=8) underwent guanfacine treatment (3 mg/kg, PO, daily
for 3 weeks) and then repeated the set of C-11 FLB457 PET scans. C-11 FLB457
binding potential (BP) was measured pre- and post-amphetamine in extrastriatal
brain regions (hippocampus, occipital, parietal, temporal, cingulum, prefrontal
cortex, thalamus and amygdala). The fractional change in BP from before to after
amphetamine (ΔBP) is an indirect measure of DA release. The difference in ΔBP
was compared between the untreated and guanfacine-treated conditions.

PSYCHIATRIC DISTRESS AND MENTHOL USE OVER TIME IN A
NATIONALLY-REPRESENTATIVE SAMPLE OF YOUNG ADULTS
Amy Cohn, PhD1*, Andrea Villanti, PhD, MPH1,2, Valerie Williams, MA, MS3,
Jessica Rath, PhD, MPH, CHES2,3, Elizabeth Hair, PhD3, Donna Vallone, PhD,
MPH3, 1Schroeder Institute for Tobacco Research and Policy Studies, American
Legacy Foundation, Washington, DC, USA, 2Department of Health, Behavior, and
Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA,
3
American Legacy Foundation, Washington, DC, USA

Results: In the untreated condition, significant reductions in C-11 FLB457 BP
from amphetamine were found in the amygdala (6±7%), hippocampus (12±12%),
thalamus (7±8%), cingulum (9±7%), dorsolateral (13±15%) and ventromedial
(9±10%) prefrontal cortex, and occipital (7±11%), parietal (9±13%), and temporal
(7±6%) cortices. Under guanfacine, no significant reductions in C-11 FLB457
BP were observed in this small sample. Guanfacine treatment attenuated
amphetamine-induced DA release by 40%, averaged across regions.

Background: Menthol cigarette use is increasingly popular among young adults
(YAs). Psychiatric distress is highly prevalent among smokers and has been
linked to menthol use, greater nicotine dependence and lower success at quitting
smoking. This study examined the association over time of psychiatric distress to
young adult menthol use.
Methods: Data were drawn from the sub-group of participants who completed
Waves 1 through 3 of the Legacy Young Adult Cohort, a large nationallyrepresentative sample of men and women aged 18 to 34 who are assessed at
six-month intervals. Within this sub-group, analyses focused on participants who
remained smokers of the same product type (menthol or non-menthol) across
all time points (n=203). A psychiatric distress group was created for those who
received a score above the cut-off for Major Depressive Disorder (MDD) on the
two-item Patient Health Questionnaire or Generalized Anxiety Disorder (GAD) on
the two-item Generalized Anxiety Disorder scale.

Conclusions: These preliminary data suggest that chronic guanfacine treatment
attenuates amphetamine-induced DA release as measured by C-11 FLB457
PET. Guanfacine-induced attenuation of dopamine release may be an important
mesocortical mechanism for effective treatment for tobacco smoking cessation.
FUNDING: Supported by P50DA033945 and K02DA03175
JUSTIFICATION: An application is to inform clinical research about the neurobiological mechanisms of guanfacine treatment on tobacco smoking cessation.
CORRESPONDING AUTHOR: Christine Sandiego, PhD, Postdoctoral Associate,
Yale University, Psychiatry, 2 Church St. South, New Haven, CT 06519, United
States, Phone: 203-285-4828, Email: christine.sandiego@yale.edu

Results: Unweighted analyses were conducted at each time point, first
examining participants who smoked (menthol or non-menthol) across all three
waves (n =158), and then including participants who initiated smoking at Wave
2 and who continued to smoke at Wave 3 (n = 45). Rates of psychiatric distress
in menthol users ranged from 35% to 42% (across all waves), while rates in
non-menthol smokers ranged from 23% to 25%. Results showed a significantly
higher percentage of consistent menthol smokers had psychiatric distress at
Waves 1 (p = .03) and Waves 3 (p = .04) compared to consistent non-menthol
smokers; but there were no differences at Wave 2 (p = .14). When Wave 2 smoking
initiates were added into the models, consistent menthol smokers were marginally
more likely than consistent non-menthol smokers to report psychiatric distress at
Wave 2 (p = .08), and differences between menthol and non-menthol smokers on
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stress, self-efficacy, and motivation to remain quit. Logistic regression with the
generalized estimating equation method were used to compare the two groups on
positive screen for any relapse risk or lapse.

EFFECTS OF APOE E4 ALLELE ON ABSTINENCE-INDUCED
ALTERATIONS IN WORKING MEMORY FUNCTION IN HEALTHY
SMOKERS

Results: Overall, 63.3% of the 1,191 participants responded to at least 50%
of IVR calls. Greater adherence to IVR calls was associated with being in the
10-call group, older age, Caucasian race, and lower number of cigarettes per day.
Compared to the 10-call group, participants in the 20-call group were less likely to
screen positive for any relapse risk or smoking lapse. A total of 22,247 automated
calls were made and 45% were completed (i.e., IVR system recorded at least one
participant response). Of the 9,970 completed calls, 1,996 assessments (20.0%)
indicated a positive screen for relapse risk. The most prevalent trigger was craving
(46% of all positive screens). A smoking lapse was a common occurrence for the
participants; 33% of the participants reported at least one lapse during the 8-week
monitoring period. Furthermore, a positive screen was associated with greater
relapse at follow-up.

Rebecca L. Ashare, PhD*, Caryn Lerman, PhD, Sarah S. Tonkin, Kosha Ruparel,
MSE, Wen Cao, Mary Falcone, PhD, Leah La Prate, Ruben Gur, PhD, James
Loughead, PhD, Perelman School of Medicine, University of Pennsylvania
Deficits in working memory during smoking abstinence are associated with
decreased activity in brain regions important in cognitive function and reduced
suppression of activation in regions in the default mode network (DMN) and are
predictive of smoking relapse. We previously showed that the E4 allele of the
Apolipoprotein E (APOE) gene, studied for its role in cognitive aging and risk of
developing Alzheimer’s disease, may also contribute to relapse. In the current
study, we predicted that during abstinence, compared to smoking, smokers
carrying at least one E4 allele would exhibit poorer task performance, reduced
blood oxygen level-dependent (BOLD) signal in task-positive regions, and less
suppression of task-negative regions, compared to E4 noncarriers. Smokers
(N=78; 26 E4 carriers) performed a visual N-back task while undergoing BOLD
functional magnetic resonance imaging (fMRI) on two separate occasions:
following 24h of confirmed abstinence and during smoking as usual. APOE E2,
E3 and E4 alleles were determined from allelic variants of two SNPs (NCBI
SNPs rs429358 and rs7412). A whole-brain APOE E4 carrier status by session
(abstinent vs. smoking) repeated measures ANOVA was performed on the effect of
task (cluster corrected z=2.3, p=0.05). APOE genotypes were in Hardy-Weinberg
equilibrium (p=0.78). Overall, reaction time (RT) was longer during abstinence
compared to smoking (p=0.036); there were no other effects on RT or accuracy.
There were significant interactions in the cingulate gyrus, lingual gyrus, bilateral
occipital lobe, left hippocampus, posterior cingulate cortex (PCC), right insula,
and ventromedial prefrontal cortex (vmPFC). For the E4 carriers, smoking (vs.
abstinence) suppressed activation (or increased deactivation) in the hippocampus
(p=0.015), PCC (p=0.001), insula, visual cortex, and vmPFC (ps<0.05). Among
E4 noncarriers, this pattern was reversed in the vmPFC and cingulate gyrus
(ps<0.01), but there were no session effects in the hippocampus or insula. Based
on our prior work, it is plausible that difficulty suppressing abstinence-induced
activation in task-negative regions may contribute to increased relapse risk in E4
carriers.

Conclusion: IVR technology can be used to monitor relapse risk after initial
abstinence. Calls during early cessation may mobilize behavioral responses to
resist triggers. Integrating automated relapse risk monitoring into an existing
telephone cessation program may help identify those at greatest need for
counseling.
FUNDING: This study was supported by Award Number R01CA138936 from the
National Cancer Institute, Technology-Enhanced Quitline Services to Prevent
Smoking Relapse. The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Cancer Institute or the
National Institutes of Health.
JUSTIFICATION: Integration of IVR technology into an existing telephone cessation
program can identify relapse risk situations among recently quit smokers.
CORRESPONDING AUTHOR: Anna McDaniel, PhD, Dean, University of Florida,
College of Nursing, PO Box 100197, Gainesville, FL 32610-0197, United States,
Phone: 352-273-6324, Email: annammcdaniel@ufl.edu
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PREFERENCE FOR MENTHOL CIGARETTES AMONG SMOKERS
WITH SERIOUS MENTAL ILLNESS

FUNDING: This research was supported by NIH grant P30 CA016520 and P50
CA143187 from the National Cancer Institute.
JUSTIFICATION: Abstinence-induced changes in working memory-related brain
activation among Ε4 carriers may represent a biomarker of relapse vulnerability
and help identify novel treatment targets.

Kelly C. Young-Wolff, PhD*1, MPH, Norval J. Hickman III2, PhD, MPH, Judith J.
Prochaska, PhD, MPH3, 1Kaiser Permanente Division of Research, Oakland, CA,
2
Tobacco-Related Disease Research Program, Office of Research and Graduate
Studies, University of California Office of the President, Oakland, CA, 3Stanford
Prevention Research Center, Department of Medicine, Stanford University,
Stanford, CA

CORRESPONDING AUTHOR: Rebecca Ashare, PhD, Assistant Professor,
University of Pennsylvania Perelman School of Medicine, 3535 Market St,
Philadelphia, PA 19104, United States, Phone: 215-746-5789, Email: rlashare@
mail.med.upenn.edu

People with serious mental illness (SMI) are a priority population for tobacco
control. Of growing interest but limited understanding is elevated menthol smoking
in this group. In a diverse sample of adult smokers with SMI in the SF Bay Area
we: 1) characterized preference and sensory correlates of menthol smoking and 2)
examined purchasing preferences based on 6 pairs of menthol and non-menthol
packs with varied price differentials ranging in $1 increments from -$2 to +$2.
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MONITORING RELAPSE RISK AMONG RECENTLY QUIT
SMOKERS USING INTERACTIVE VOICE RESPONSE (IVR)
TECHNOLOGY

The sample (N=487, 53% male; 48% white; aged 18-75) was 42% non-menthol
only, 28% menthol only, and 30% both. Younger adults, nonwhites, and those with
more education were more likely to smoke menthol. Adjusting for demographics,
relative to non-menthol smokers, menthol only smokers reported: greater nicotine
dependence (b=.6, p=.03) and expected difficulty with abstinence (b=.7, p=.04),
lower desire to quit (b=-.7, p=.04), less frequent metallic taste in their mouth
(OR=0.3, p=.03), more frequent teeth/gum pain (OR=1.6, p=.05), and greater
preference for minty foods (OR=1.8, p=.04). Menthol only smokers were also
more likely to value that their cigarette be: smooth (OR=1.8, p=.02), soothing
(OR=2.1, p=.002), clean-tasting (OR=2.0, p=.02), minty (OR=12.1, p<.001), with
an icy cool taste (OR=13.6, p<.001), cool the mouth/throat (OR=7.8, p<.001),
and be affordable (OR=2.2, p=.01). Compared to non-menthol users, users of
both reported greater hunger (OR=1.9, p=.001) and metallic taste in their mouth
(OR=1.6, p =.03), less frequent dry mouth (OR=0.6, p=.05), and greater valuing
that their cigarette be pleasant (OR=2.0, p=.04) with an easy draw (OR=2.2,
p=.01), though not soothing (OR=0.8, p=.01). Non-menthol smokers were least

Anna M. McDaniel, PhD1, Beatriz H. Carlini, PhD2, Renee M. Stratton, MPH3,
Timothy E. Stump, MS3, Patrick O. Monahan, PhD3, Jeffrey L. Fellows, PhD4,
Katrina Vickerman, PhD5, Mark Campbell, PMP5, Susan M. Zbikowski, PhD5*,
1
University of Florida, 2University of Washington, 3Indiana University, 4Kaiser
Permanente Center for Health Research, 5Alere Wellbeing.
Background: Relapse is the most common outcome among individuals who
stop smoking, regardless of treatment modality. Changes in relapse triggers,
including craving intensity, negative affect, and cognitive factors predict relapse
after initial cessation. This study examined the use of automated calls (IVR) for
monitoring relapse risk among quitline participants.
Methods: Participants were recent quitters enrolled in the Quit For Life®
program through one of 19 employers and/or health plans who reported being
quit for at least 24 hours. They were randomized to receive either 10 or 20 IVR
relapse risk monitoring calls for 8 weeks post-quit. Each IVR call included a brief
(~5 minutes) screening assessment of lapse, craving, depressive symptoms,
162
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likely to select menthol cigarettes across 6 price points (0.4 times), compared to
smokers of both (2.7 times) and menthol only (5.3 times) (ps<.05). Smokers of
both were the most price-sensitive (ps<.0001).

PREDICTING LITTLE CIGAR/CIGARILLO USE AND ALTERATION
AMONG AFRICAN AMERICAN YOUNG ADULTS

Results indicate that sensory and price preferences differ by menthol use.
Regulating prices and/or restricting menthol characterizing flavoring in cigarettes
may reduce smoking initiation and support cessation efforts for menthol only users
in this vulnerable group.

Kentya Ford, DrPH, Lee Ann Kahlor, PhD, Ming-Ching Liang, Doctoral Candidate,
Sheila Yu, MPH, Taylor Dean, Chelsea Tijerina, Onyine Nduaguba, BPharm, MSc
Background: Substantial research indicates significant increases in little cigar
and cigarillo use among African American (AA) young adults ages 18-25. Social,
cultural, and environmental factors, such as racial identity, social bonds, and
community/neighborhood characteristics can be critical contributors to AA adults’
risky coping behavior, such as LCC use and alteration. Guided by an integrated
theoretical model, this study seeks to identify social, cultural, and environmental
determinants of LCC use and LCC alteration.

FUNDING: NIH (#R01 MH083684)
JUSTIFICATION: Findings from the current study suggest that regulating prices
and/or restricting menthol characterizing flavoring in cigarettes may reduce
smoking initiation and support cessation efforts for menthol users with serious
mental illness.
CORRESPONDING AUTHOR: Kelly Young-Wolff, PhD, MPH Kaiser Permanente
Division of Research, 1324 Elm St, San Carlos, CA 94070, United States, Phone:
310-490-6865, Email: kellyyw@gmail.com

Methods: An electronic survey study was conducted between March and
July in 2014. The sample consists of 213 young adults who self-identified as AA
(64% female, average age =23.8, 60% students). Participants were recruited at
local events, community centers, and colleges in a Southern city. The 15-minute
survey assessed LCC use and alteration behaviors, beliefs about LCC use
behaviors, demographic and psychographic information (stress, racial centrality,
social support, etc.), and environmental factors (community norms, community
attributes, and access to substances). Hierarchical regression analyses were
utilized to explore the predictors of LCC use and LCC alternation.
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A MULTI-LAYERED SMOKING CESSATION PROGRAM FOR
CANCER PATIENTS: FIRST YEAR OUTCOMES

Results: Within the sample, 28.2% had experience of LCC alteration and 23%
had smoked LCC products as is. Males are more likely to use LCC products as
is and as the carrier of marijuana. Racial mistreatment turned out to be a positive
predictor of LCC alteration, and such association is fully mediated by attitude
toward LCC alteration. While perceived control over LCC alteration was positively
related to the frequency of LCC alteration behavior, none of the environmental
factors appeared significant. Conversely, environmental factors seemed to play
a more important role in predicting LCC use (as is): support norms and racial
mistreatment indirectly contributed to LCC use through attitude toward LCC use,
while community stress directly predicted LCC use.

Vance Rabius, PhD*, Jason D. Robinson, PhD, Janice A. Blalock, PhD, Maher
Karam-Hage, PhD, Diane Beneventi, PhD, Paul M. Cinciripini, PhD, Department
of Behavioral Science, The University of Texas MD Anderson Cancer Center,
Houston, Texas
Tobacco plays a causal role in at least 18 types of cancer, accounts for almost
one-third of all cancers, and has deleterious consequences on cancer treatment
outcomes. Since 2006, the Tobacco Treatment Program (TTP) has provided
smoking cessation treatment to patients and employees at MD Anderson Cancer
Center (MDACC) free of charge. TTP provides a program of behavioral counseling
and pharmacotherapy for smoking cessation, in combination with psychotherapy
and/or psychiatric treatment for conditions directly affecting a cessation attempt
(TTP1).

Conclusions: Findings suggest a need for educational and intervention
programs targeting culturally-linked factors (e.g., racial mistreatment) as a
potential intervention points to decrease cigar use among AA young adults living in
disadvantaged communities.

In early 2012, an electronic screening was put in place for all MDACC patients
to conform to meaningful use of electronic health record (EHR) standards. This
resulted in the automatic electronic referral (AER) to TTP of all patients who
self-identified as tobacco users or recent quitters. We also developed a multilayered series of options to serve all patients. In September 2012, we added two
educational/motivational services (EMS): (1) the minimum provision of educational
materials and a follow-up phone call and (2) a motivational call, educational
materials and follow-up call. In May 2013 we began offering a phone-counseling
only option (PO), which provides behavioral counseling for smoking cessation,
but not psychotherapy, psychiatric support, or pharmacotherapy. Here we report
the impact of enhancing provider-driven referrals by adding AERs based on selfreported tobacco use in a patient’s EHR and the first year outcomes of expanding
our services to reach all patients who smoke.

FUNDING: This research was funded by an institutional grant provided by St.
David’s Center for Health Promotion and Disease Prevention Research, The
College of Nursing, The University of Texas at Austin.
JUSTIFICATION: To describe culturally-linked patterns of little cigar and cigarillo
use among African-American young adults.
CORRESPONDING AUTHOR: Kentya Ford, DrPH, MS, Assistant Professor, The
University of Texas at Austin, College of Pharmacy, 2409 University Blvd, Austin,
TX 78750, United States, Phone: 512.471.5604, Email: kentya.ford@austin.
utexas.edu

In the first year of our multilayered program we provided service to 5,613
patients. We attempted to contact all patients at 3 months following their referral.
Follow-up rates (FR) and 7-day point prevalence abstinence (PP7), assuming
non-responders are still smoking, are as follows: EMS1 – FR=26%, PP7= 6%
(74/1210); EMS2 – FR=24%, PP7 = 7% (223/3392); PO – FR=83%, PP7=16%
(31/193); TTP1 – FR=97%, PP7=38% (312/818).
AER’s, combined with a multi-layered service offering significantly extended
TTP’s reach. Higher abstinence rates were associated with counseling services
and the highest rate was associated with counseling plus pharmacotherapy.
FUNDING: The authors are supported in part by the NCI P30 CA16672 Cancer
Center Support Grant to MD Anderson. The Tobacco Treatment Program is
supported by State of Texas Tobacco Settlement Funds.
JUSTIFICATION: This is a descriptive study of clinical practice at MD Anderson
Cancer Center, which can inform smoking cessation programs in other hospital
settings.
CORRESPONDING AUTHOR: Vance Rabius, PhD, The University of Texas MD
Anderson Cancer Center, Behavioral Science, 1155 Pressler St., Houston, TX
77030, United States, Phone: 713-745-4474, Email: varabius@mdanderson.org
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PROACTIVE SMOKING CESSATION TREATMENT FOR
MINNESOTA PRIORITY POPULATIONS: “OPT-IN”

CHARACTERIZING SMOKING ABSTINENCE-RELATED
EXPECTANCIES IN SMOKERS IN METHADONE MAINTENANCE
TREATMENT

Steven S. Fu, MD, MSCE1,2*, Michelle Van Ryn, PhD, MPH3, Diana J. Burgess,
PhD1,2, Janet L. Thomas, PhD, LP2, David Nelson, PhD1,2, Barbara Clothier, MS1,
John A. Nyman, PhD4, Donna D. McAlpine, PhD4, Jessie E. Saul, PhD5, Anne M.
Joseph, MD, MPH2, 1VA HS R&D Center for Chronic Disease Outcomes Research,
Minneapolis VA Health Care System, Minneapolis, MN, USA, 2Department of
Medicine, University of Minnesota Medical School, Minneapolis, MN, USA,
3
Mayo Clinic, Division of Health Care Policy and Research, Rochester, MN, USA,
4
Division of Health Policy and Management, University of Minnesota School of
Public Health, Minneapolis, MN, USA, 5North American Quitline Consortium,
Phoenix, AZ, USA

Erica N. Peters*1, Peter S. Hendricks2, Sharon M. Kelly1, Jan Gryczynski1, Shannon
Gwin Mitchell1, Jerome H. Jaffe1, Robert P. Schwartz1, 1Friends Research Institute,
2
University of Alabama at Birmingham,
Introduction: Adults in methadone maintenance treatment (MMT) smoke
at rates as high as 83%, but most smoking interventions in this population
produce low response rates (Guydish et al., 2011). In the general population,
smoking abstinence-related expectancies show robust relations with several
smoking-related constructs (e.g., nicotine dependence) and prospectively predict
the intensity of smoking withdrawal. The current study characterizes smoking
abstinence-related expectancies in smokers in MMT, with the goal of informing
future smoking interventions in this population.

Background: Smoking prevalence and tobacco-related disease burden are
high among low-income populations. Low-income smokers are less likely to
use evidenced-based cessation treatments, especially treatments combining
pharmacotherapy and behavioral counseling.

Methods: Data are from the baseline assessment of 140 participants in a
clinical trial of MMT. Participants completed a self-report measure on smoking
history, including the Withdrawal, Adverse Outcomes, Treatment Effectiveness,
and Barriers to Treatment scales from the Smoking Abstinence Questionnaire
(SAQ) (Hendricks et al., 2011). The 128 participants who reported smoking at least
one cigarette in the past 30 days were included in the analysis.

Methods: We conducted a randomized controlled trial of the effects of a proactive
intervention on population-level abstinence and tobacco treatment utilization in
low-income smokers. We randomized 2406 smokers (aged 18-64), enrolled in the
Minnesota Health Care Programs (MHCP) for low-income persons, to proactive
outreach or usual care. Randomization was stratified by MHCP program, age,
and sex. The intervention proactively contacted smokers (mailed invitations and
telephone calls containing targeted health messages) and provided free cessation
treatment comprising NRT and intensive, telephone-based counseling. MHCP
enrollees in the usual care arm had coverage for smoking cessation medications.
Baseline MHCP administrative and participant survey data were collected prior
to randomization. One year post-randomization data were collected via survey of
all randomized individuals, regardless of treatment participation, and MHCP data.
The primary outcome was six-month prolonged abstinence at one year. Secondary
outcomes included short-term abstinence and treatment utilization.

Results: Participants consumed, on average, 12.8 (SD = 7.0) cigarettes per
day, and 61% smoked within 30 minutes of waking. Scores on three SAQ scales
(Withdrawal, Adverse Outcomes, and Barriers to Treatment) were each positively
correlated with number of cigarettes smoked per day (all rs > 0.22 and ps < .02)
and negatively correlated with intention to quit smoking (all rs > -0.24 and ps <
.01). SAQ Withdrawal scores were significantly higher in participants who were
female, White, and younger. SAQ Treatment Effectiveness scores were not related
to any demographic or smoking-related variable.
Conclusions: Several abstinence-related expectancies were associated with
intention to quit smoking, and future research will examine how they longitudinally
predict smoking cessation outcomes. Smokers in MMT who are female, White,
and of younger age hold stronger negative expectancies pertaining to smoking
withdrawal and thus may benefit from counseling on withdrawal management
strategies and pharmacotherapy. Modifying expectancies for smoking abstinence
may represent a novel intervention for boosting smoking cessation in smokers in
MMT.

Results: We identified 2406 smokers among 9362 respondents to our baseline
MHCP enrollee survey who were then randomized to condition. Among the
sample, 69% of the intervention arm and 78% of the usual care arm completed
the follow-up survey. Among proactive outreach participants, 24% engaged in
telephone counseling. The prolonged abstinence rate was 16.5% in the intervention
arm and 12.1% in usual care. A stratified logistic regression estimated a prolonged
abstinence odds ratio of 1.47 (95% CI, 1.12-1.93, p=.006) for proactive outreach.

FUNDING: Funding for this study was provided by the National Institutes of Health
(2 R01 DA015842).

Conclusions: We observed a 24% treatment engagement rate with proactive
outreach. Moreover, proactive outreach led to greater rates of prolonged
abstinence compared to usual care. Results suggest dissemination of proactive
treatment approaches may reduce tobacco-related health burdens for low-income
smokers.

JUSTIFICATION: Results can inform clinical research by identifying smokers in
methadone maintenance treatment who may benefit from interventions that modify
expectancies for smoking abstinence.

FUNDING: This study is funded by the National Cancer Institute (1R01CA14152701), National Institutes of Health. This material is the result of work supported
with resources and the use of facilities at the Minneapolis VA Health Care System
Center for Chronic Disease Outcomes Research. The views expressed in this
article are those of the authors and do not necessarily reflect the position or policy
of the Department of Veterans Affairs or the United States government.

CORRESPONDING AUTHOR: Erica Peters, PhD, Battelle Memorial Institute,
6115 Falls Road, Baltimore, MD 21209, United States, Phone: 4108373977 x272,
Email: finan@batelle.org

JUSTIFICATION: The present study demonstrates that proactive care increases
the reach of smoking cessation treatment among low-income smokers and may
increase smoking abstinence rates in this population.
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INCREASE IN PROVIDER ADHERENCE TO TOBACCO USE
TREATMENT GUIDELINES IN DENTAL CARE SETTINGS

CORRESPONDING AUTHOR: Patrick Hammett, MA, University of Minnesota,
Department of Epidemiology and Community Health, 1123 Chatsworth St. N.,
Saint Paul, MN 55103, United States, Phone: 6512359544, Email: hamm0311@
umn.edu

Bharat Narang, MPH1*, Sarah Borderud, MPH1, Alena Campo2, Mirelis Gonzalez,
MS2, Yuelin Li, PhD1, Donna Shelley, MD, MPH2,3, Jamie Ostroff, PhD1,3, 1Memorial
Sloan Kettering Cancer Center, 2New York University School of Medicine, 3Multiple
Principal Investigators
Background: Given the oral consequences of tobacco use and that a majority
of smokers see a dentist annually, dentists are ideally situated for treating tobacco
use. However, provider implementation of tobacco use treatment (TUT) guidelines
remains inadequate in dental care settings.
Methods: As part of a larger cluster randomized clinical trial evaluating systemslevel strategies (clinical reminder systems, staff training, practice facilitation) for
implementing TUT guidelines in dental clinics, we conducted surveys of dental
care providers at baseline (BL), and 9 months follow-up (9FU) post-intervention
to assess TUT guideline adherence. Providers were asked what percentage of
164
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JUSTIFICATION: This study highlights for clinicians and researchers which
features of addiction may be important to attend to when treating or researching
smokers of varying levels of addiction severity.

their patients (<20%, 21-40%, 41-60%, 61-80%, and >80%) they delivered each
of the 5A’s of TUT (asking about tobacco use, advising smokers to quit, assessing
readiness to quit, assisting smokers via a referral or prescription, and arranging
follow-up). Practice behaviors (5A’s) that were delivered to most (>80%) patients
were considered adherent to high quality TUT care. A generalized estimating
equation was used to test for statistical significance.

CORRESPONDING AUTHOR: Melissa Tarantola, MA , Graduate Student ,
University of Missouri, Clinical Psychology, 1700 Forum Blvd., Columbia, MO
65203, United States, Phone: 9852320682, Email: met6zf@mail.missouri.edu

Results: Provider adherence improved for all TUT practice behaviors. At BL,
29% of providers asked most of their patients about tobacco use, compared
with 58% of providers at 9FU (p<.01). 45% of providers advised and 22% of
providers counseled most smokers to quit at BL, whereas the percentage of
providers that advised and counseled increased at 9FU to 70% (p=.01) and 47%
(p<.01), respectively. No providers prescribed cessation medication at BL, but 9%
(p<.01) of providers prescribed to most smokers at 9FU. Finally, more providers
referred smokers to a tobacco cessation service after study intervention. At BL,
4% of providers referred most smokers to the New York State Smokers’ Quitline,
compared to 45% of providers at 9FU (p<.01).

POS1-158

DECREASED NICOTINE RECEPTOR AVAILABILITY AND CRAVING
FOLLOWING OVERNIGHT ABSTINENCE IN SMOKERS WITH
SLOWER HEPATIC NICOTINE METABOLISM
J.G. Dubroff1*, R.K. Doot1, M. Falcone2, R. Schnoll2, R.F. Tyndale3, A.L. Brody5,
C. Hou1, A. Schmitz1, C. Lerman2, 1Department of Radiology, University of
Pennsylvania, Philadelphia, USA, 2Department of Psychiatry, University of
Pennsylvania, Philadelphia, USA, 3Department of Pharmacology and Toxicology,
University of Toronto, Canada, 4Department of Psychiatry and Biobehavioral
Sciences, University of California, Los Angeles, USA, 5Department of Psychiatry,
VA Greater Los Angeles Healthcare System, Los Angeles, USA

Conclusion: The findings illustrate that the implementation of system-level
change of a clinical reminder system and facilitation of referrals to a quitline
cessation service increased dental care provider adherence to TUT guidelines.
Further analysis will be presented on factors influencing practice behavior change.
FUNDING: NCI (R01CA162035)

The nicotine metabolite ratio, NMR, is defined as the ratio of 3’-hydroxycotinine
(3-HC) to cotinine has proven to be a reproducible predictive biomarker of
tobacco cessation therapy. Smokers with decreased CYP4502A6 hepatic nicotine
metabolism, as reflected by lower NMR levels, are more likely to quit using
nicotine replacement therapy. In order to determine if this relationship is mediated
by nicotinic acetylcholine receptor (nAChR) behavior, we used 2-[18F]-FA-85380
(2-[18F]FA) positron emission tomography (PET) brain imaging to identify
differences in nAChR α4β2* subtype availability between abstaining smokers
with low NMR levels (<0.26, within the lowest quartile) to those with normal levels
(> 0.26) (n=12 in each group, n= 24 total). Participants were recruited as part
of a larger treatment study (Pharmacogenetics Research Network Grant) and
imaged following overnight abstinence as quit attempts most often fail within the
first 24 hours. Nicotine craving was measured using the questionnaire of smoking
urges (QSU-brief) prior and following PET imaging. We found smokers with lower
NMR levels had significantly decreased nAChR availability in thalamus (ANOVA,
P=0.04) compared to those with normal NMRs. Although statistical significance
was not achieved for other brain regions, there was also a whole brain trend for
this relationship. Nicotine craving decreased in those with slow metabolism while
remaining stable in those with normal NMR levels (P=0.02). Because the 2-[18F]
FA radioligand directly competes with nicotine to bind to nAChRs, these data
suggest that persistent binding of nicotine in brains of slower metabolizers may
underlie greater quitting success.

CORRESPONDING AUTHOR: Bharat Narang, MPH, Data Assistant, Memorial
Sloan Kettering Cancer Center, Psychiatry & Behavioral Sciences, 1275 York
Avenue, New York, NY 10065, United States, Phone: 646-888-0064, Email:
narangb@mskcc.org
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THE PRIMARY AND SECONDARY DEPENDENCE MOTIVES OF
THE WISCONSIN INVENTORY OF SMOKING DEPENDENCE
MOTIVES: PREDICTION OF SMOKING, CRAVING,
AND CIGARETTE EFFECTS WITHIN USERS’ NATURAL
ENVIRONMENTS
Melissa E. Tarantola, MA*, Thomas M. Piasecki, PhD, University of Missouri
The Wisconsin Inventory of Smoking Dependence Motives is a multidimensional
measure of smoking motives that was developed to assess nicotine addiction
severity. The scale is composed of 13 subscales each of which taps theoretically
significant motives thought to underlie tobacco use. Recent evidence has
suggested that four of these subscales, termed the Primary Dependence Motives
(PDM), may represent core features of advanced addiction, while the remaining
nine subscales, termed Secondary Dependence Motives (SDM), represent
correlated instrumental features of addiction that are more prominent among
light or intermittent smokers. The current investigation examined how PDM and
SDM were associated with smoking rate, craving, and responses to tobacco
within users’ natural environments. Participants were 259 community-recruited
frequent alcohol users who endorsed smoking at least one cigarette per week
in the past month. They carried electronic diaries for 21 days, recording smoking
behaviors, momentary cravings, and providing appraisals of the reinforcing effects
of recently smoked cigarettes. Multilevel modeling revealed that PDM and SDM
both significantly predicted smoking heaviness when entered alone, but when
entered together only PDM remained significant. Similarly, PDM and SDM both
predicted appraised pleasure and relief from smoking when entered alone, but
only SDM remained significant when PDM and SDM were entered together.
Both PDM and SDM predicted cigarette craving alone and when co-entered.
These results suggest that it is the unique variance of PDM that is responsible
for predicting smoking heaviness, while it is the unique variance of SDM that is
responsible for predicting reinforcement from smoking. Overall, this study provides
further evidence that PDM indexes heavier smoking that is relatively divorced
from its immediate consequences, while SDM indexes more supplementary and
instrumental features of addiction.

FUNDING: PNAT: Pharmacogenetics Research Network Grant (NIDA/NCI/NHGRI/
NIGMS), Abramson Cancer Center at the University of Pennsylvania, Institute for
Translational Medicine and Therapeutics of the Perelman School of Medicine
at the University of Pennsylvania (NIH), McCabe Pilot Award (UPENN). CTRC:
National Center for Research Resources and the National Center for Advancing
Translational Sciences, National Institutes of Health (UL1TR000003). NIH grant
T32 GM008076 to Randall Pittman.
JUSTIFICATION: This study links nicotine receptor availability in brain with hepatic
nicotine metabolism, a predictive biomarker of tobacco cessation using nicotine
replacement therapy.
CORRESPONDING AUTHOR: Jacob Dubroff, MD, PhD, Assistant Professor,
University of Pennsylvania, Radiology, 3400 Spruce Street, Philadelphia, PA
19104, United States, Phone: 215-662-3041, Email: jacob.dubroff@uphs.upenn.
edu

FUNDING: This study was supported by the National Institute of Alcohol Abuse
and Alcoholism grant P50AA011998
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research has directly explored this group’s response to regulatory approaches,
thus schizophrenia is an excellent example of an understudied vulnerable
population.

THE IMPACT OF PRENATAL POINT-OF-CARE TOBACCO
SCREENING ON THE RELATIONSHIP BETWEEN PATIENTS AND
PROVIDERS

This symposium will explore new evidence related to the potential impact of
various regulatory approaches on people with schizophrenia. Dr. Robinson will
present data on tobacco product and e-cigarette use among youth and young
adults with schizophrenia, demonstrating higher rates and unique patterns of use
when compared to young people without mental illness. Dr. Coletti will describe
exposure and response to tobacco marketing and health messages among young
people with schizophrenia as compared to people without mental illness, showing
that this group reports high exposure but difficulty applying the information in
health messages to themselves. Dr. Brunette will describe frequent use of low cost
tobacco products in a sample of smokers with schizophrenia and other severe
mental illnesses, and will demonstrate the associations between price minimizing
behavior, cessation treatment utilization and cessation outcomes, suggesting
that taxation to increase price of cigar products and loose tobacco could reduce
smoking in this population. Dr. Patrick will discuss the acute effects of very low
nicotine cigarettes among people with schizophrenia in a laboratory setting,
suggesting that this regulatory approach could be tool to reduce smoking. The
discussant, Dr. Tidey, will engage the audience and speakers in a discussion about
the impact of regulatory approaches on vulnerable populations such as people
with schizophrenia.

Aisha A. Bobb-Semple, BS*1, Martha E. Boggs, BS, CCRC2, Katherine J. Gold,
MD, MSW, MS3, 1University of Michigan Medical School, 2University of Michigan
Department of Family Medicine, 3University of Michigan Departments of Family
Medicine and Obstetrics/Gynecology
Background: Tobacco use during pregnancy is a common and preventable
cause of infant morbidity and mortality. Up to 30% of pregnant women with
Medicaid who smoke do not disclose their smoking status to their prenatal care
providers and thus do not benefit from standard tobacco cessation counseling,
proven to be very effective during pregnancy.
Aim: We sought to evaluate the perspectives of patients and health care
providers on the use of a biochemical urine dip test for tobacco byproducts
during prenatal care. We explored the impact testing would have on the clinical
relationship and its potential to encourage tobacco cessation.
Methods: We conducted 19 individual interviews and 4 focus groups (focus
group n=21) with pregnant or recently postpartum women with Medicaid who
smoked prior to or during pregnancy. Women provided a urine sample for cotinine
testing and received feedback on their results. Another 20 interviews were
conducted with physicians, nurses, and medical assistants who provide prenatal
care in Obstetrics/Gynecology and Family Medicine clinics. Interview transcripts
were transcribed verbatim, coded through consensus, and evaluated for key
themes by study team members.

JUSTIFICATION: This symposia will provide preliminary data regarding the impact
of various regulatory approaches on people with schizophrenia that may inform
regulatory policy.
CORRESPONDING AUTHOR: Mary Brunette, MD, Associate Professor, Geisel
School of Medicine, Psychiatry, 105 Pleasant St., Concord, NH 03301, United
States, Phone: 603-271-5747, Email: Mary.f.brunette@dartmouth.edu

Results: Patients were more likely to view the test as positive in promoting
discussions on tobacco cessation. Two-thirds of patients thought the test could
negatively impact relationships, compared to 86% of providers. Participants
identified three factors that could impact these relationships: the pre-existing
relationships; how the provider presents the test and their reaction to the results;
and patient fears surrounding consequences and judgment of a positive test.
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Conclusions: Patients had a surprisingly favorable view of urine testing for
tobacco as a method to reduce use and promote cessation during pregnancy.
Providers on the other hand, reported testing would negatively impact trust with
their patients and were less likely to see positive benefits.

Jill M Williams1, Shou-En Lu2,1, Kunal K Gandhi3, Marc L Steinberg1, 1Rutgers
Robert Wood Johnson Medical School, 2Rutgers School of Public Health, 3BristolMyers Squibb

RANDOMIZED, DOUBLE-BLIND, PLACEBO CONTROLLED TRIAL
OF NICOTINE NASAL SPRAY FOR SMOKING CESSATION IN
SCHIZOPHRENIA

FUNDING: This study was funded by the Blue Cross Blue Shield of Michigan
Foundation. Dr. Gold received salary support from a K23 through the National
Institute of Mental Health.

Background: Smokers with schizophrenia have high levels of nicotine
dependence and reduced success in quitting. Several aspects of the nicotine
nasal spray (NNS), including its rapid onset of action, its intermittent dosing, its
effective craving relief and reinforcing properties make it an appealing treatment
for smokers with schizophrenia.

JUSTIFICATION: This study provides insight on issues of trust surrounding tobacco
screening during prenatal care and provides a platform for further investigation of
the use of cotinine urine testing to increase tobacco cessation in pregnancy and
ultimately improve birth outcomes.

Methods: In this randomized, double-blind, placebo-controlled trial, subjects
were clinically stable adult outpatients, with SCID confirmed schizophrenia who
smoked ≥ 10 cigarettes/day and were motivated to try to quit. Subjects were
randomized to receive either active nicotine or piperine placebo nasal spray
placebo for 20 weeks, with post-treatment follow-up up to 1 year. Both groups
received behavioral intervention designed for schizophrenia delivered as 15
sessions over 26 weeks. Self-reported abstinence was verified by expired carbon
monoxide at all visits.

CORRESPONDING AUTHOR: Aisha Bobb-Semple, University of Michigan
Medical School 1018 Fuller Street, Ann Arbor, MI 48104, United States, Phone:
734- 998-7120 x 323, Email: absemple@med.umich.edu
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Results: A total of 66 patients were consented to participate in the study with 55
randomized as the intent to treat group. Subjects in each treatment group did not
differ with regard to baseline cigarettes per day smoked, expired carbon monoxide
level, serum cotinine level or number of past quit attempts. Overall study retention
(80%) was not different between groups although drop out due to adverse events
was higher in the active NNS group. Quit rates were low overall and not different
between treatment groups in this small sample. At the 4-week end of treatment
assessment, the 7-day point prevalence abstinence was 15% (4/27) in the NNS
compared with 8% (2/25) for placebo.

ARE PEOPLE WITH SCHIZOPHRENIA RESPONSIVE TO
REGULATORY EFFORTS?
Mary F. Brunette*, Delbert G. Robinson, Daniel J. Coletti, Mollie E. Patrick,
Jennifer W. Tidey*
As the prevalence of smoking has declined in the U.S., there has been
increasing concern about vulnerable sub-populations who continue to smoke.
People with mental illness use 40% of cigarettes sold in this country, and within
this group, people with schizophrenia are most likely to smoke and have high
rates of health consequences, including preventable death due to cancers and
cardiovascular diseases. While prevalence research to date implies that people
with schizophrenia are less responsive to regulatory efforts than others, very little

Conclusions: This is the first placebo controlled trial of a nicotine replacement
product in schizophrenia.
Nicotine medication plus counseling produces modest quit rates in schizophrenia
and alternate strategies should be investigated.
FUNDING: This work was supported by a grant from the National Institute on Drug
Abuse (R01- DA024640-01A1 to JMW). Pfizer, Inc provided product support.
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JUSTIFICATION: This study can inform treatment decisions in helping smokers
with schizophrenia.

WEIGHT GAIN AND CARDIOVASCULAR RISK REDUCTION
ASSOCIATED WITH TOBACCO ABSTINENCE IN SMOKERS WITH
SERIOUS MENTAL ILLNESS

CORRESPONDING AUTHOR: Jill Williams, MD, Professor of Psychiatry, Rutgers
Robert W Johnson Medical School, 317 George St, Suite 105, New Brunswick,
NJ 08901, United States, Phone: 7322354341, Email: Jill.williams@rutgers.edu

A.N. Thorndike1, S. Hoeppner1, C. Cather1, E. Achtyes2, A.E. Evins*1,
1
Massachusetts General Hospital and Harvard Medical School, 2Michigan State
University College of Human Medicine
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Background: Heavy smoking and obesity-related risk factors contribute to high
rates of cardiovascular disease (CVD) and premature mortality in individuals with
serious mental illness (SMI). Smoking cessation reduces risk of CVD but is also
associated with weight gain in the general population. Patients with SMI have
a higher prevalence of both smoking and obesity, and the impact of smoking
cessation on weight gain and overall CVD risk in this population is unknown.

EFFECTS OF TREADMILL WALKING ON CIGARETTE CRAVING,
WITHDRAWAL SYMPTOMS AND SMOKING BEHAVIOR IN PEOPLE
WITH SCHIZOPHRENIA
Jennifer W. Tidey, PhD*1, Christine A. Goodwin, MSc1, David M. Williams, PhD2,
1
Center for Alcohol and Addiction Studies, Brown University, 2Brown University
School of Public Health

Methods: We enrolled 201 smokers in a smoking cessation trial to test the
long-term effectiveness of varenicline in patients with SMI. At the end of a 12-week
open-label course of varenicline and cognitive behavioral therapy (CBT), eightyseven attained 14-day point prevalence abstinence and were randomized to
continue either varenicline or placebo and CBT for 40 weeks. Weight, body mass
index (BMI), and Framingham 10-year CVD risk were assessed over the 52-week
trial and modeled with repeated measures analyses of variance (PROC MIXED
in SAS).

Background: The mortality rate of people with schizophrenia is 2- to 3-times that
of the general population, primarily due to high rates of cigarette smoking, physical
inactivity, obesity, hypertension and diabetes mellitus. Several studies have found
that walking acutely reduces cigarette craving among smokers without psychiatric
illness, but little is known about the effects of such interventions in people with
serious mental illness.

Results: The mean BMI at baseline was 32. Participants who demonstrated
21-day point-prevalence abstinence at the end of treatment (week 52), gained
more weight than subjects who relapsed to smoking (4.8 (6.6) kg vs. 1.2 (6.5)
kg gain, baseline to week 52 respectively, (time*abstinence interaction F1, 336 =
7.2, p<0.01). Despite a significant increase in weight, those who were abstinent
reduced their 10-year risk of developing CVD from 14.2% (IQR: 9.1 – 26.6%, n=30)
at baseline to 9.3% at week 52 (IQR: 6.6 – 14.3%, n=29), and those who relapsed
did not have any change in their CVD risk (10.8% at baseline, IQR: 6.0-19.2%,
n=49; 9.3% at week 52, IQR: 6.9-13.6%, n=28). The beneficial effect of point
prevalence abstinence at week 52 on CVD risk was significant (time*abstinence
interaction F1,50 = 20.21, p<0.0001) adjusting for sex, site, varenicline use and
concurrent weight gain.

Methods: In this laboratory study, we are using a within-subjects design to
examine whether treadmill walking reduces cue-elicited cigarette craving, nicotine
withdrawal symptoms and smoking behavior among smokers with schizophrenia
(SWS). After a baseline session in which SWS (n = 18, 78% male, 40.4 +/- 9.0
years, 22.2 +/- 8.5 CPD, 50% want to quit someday) habituate to walking on the
treadmill, they undergo study sessions in which they are exposed to smoking cues
and then either complete a 1-mile treadmill walk or sit passively for the same
length of time. Participants complete the Questionnaire on Smoking Urges (QSU)
and Minnesota Nicotine Withdrawal Scale (MNWS) before and after the activity
periods, followed by a smoking assessment in which they can receive $0.25 for
every 5 min that they delay smoking.
Results: Relative to the passive control condition, walking significantly reduced
QSU and MNWS scores (p’s < .05 for the Activity x Pre-post interactions). Walking
tended to delay smoking among those not interested in quitting (Passive: 9.9 +/14.6 min, Walk: 16.3 +/- 22.0 min; Cohen’s d = .3) but not among those interested
in quitting (Passive: 33.2 +/- 21.6 min, Walk: 26.9 +/- 23.0 min); however, this
interaction was not statistically significant. These results suggest that walking
may be an effective rescue strategy for reducing cue-elicited cigarette craving
and withdrawal symptoms among SWS. Future studies should examine whether
walking, in combination with other strategies, helps to reduce smoking among
those not interested in quitting.

Conclusion: Despite the high prevalence of obesity at baseline and substantial
weight gain associated with long term abstinence, smoking cessation significantly
reduced the Framingham estimated 10-year CVD risk among patients with serious
mental illness.
FUNDING: NIDA R01 DA021245: Smoking Cessation and Smoking Relapse
Prevention in Patients with Schizophrenia;
Investigator Initiated Grant Pfizer Inc.: Extended duration varenicline for prevention
of relapse to smoking in patients with schizophrenia

FUNDING: Supported by National Institutes of Health grant R21DA031283.

NIDA K24 DA030443: Mentoring in Addiction Treatment Research

JUSTIFICATION: These findings suggest that walking may be an effective strategy
for reducing cigarette craving in smokers with schizophrenia.

JUSTIFICATION: The reduction in CVD risk with sustained abstinence in this
population with high prevalence of premature mortality from CVD should inform
policies that would increase availability of smoking cessation treatment for those
with serious mental illness.

CORRESPONDING AUTHOR: Jennifer Tidey, PhD, Associate Professor
(Research), Brown University, Center for Alcohol & Addiction Studies, 121 South
Main Street, Providence, RI 02912, United States, Phone: 401-863-6418, Fax:
401-863-6697, Email: Jennifer_Tidey@brown.edu

CORRESPONDING AUTHOR: A. Eden Evins, MD, MPH, Massachusetts General
Hospital, 60 staniford st, Boston, MA 02114, United States, Phone: 617-733-3131,
Email: a_eden_evins@hms.harvard.edu

167

442

Poster Session 1 • Thursday, February 26, 2015 • 11:30 a.m.–1:00 p.m.
POS1-164

POS1-165

ASSOCIATION BETWEEN TOBACCO SMOKING AND DEATH BY
SUICIDE: A COMPETING RISKS HAZARD MODEL IN A LARGE
COHORT WITH 35-YEAR FOLLOW UP

INITIAL NICOTINE NASAL SPRAY EXPERIENCE AMONG
SMOKERS WITH AND WITHOUT SCHIZOPHRENIA
Jill M Williams*1, Shou-En Lu2,1, Kunal K Gandhi3, Marc L. Steinberg1, 1Rutgers
Robert Wood Johnson Medical School, 2Rutgers School of Public Health, 3BristolMyers Squibb

A. Eden Evins1*, Tellervo Korhonen2,3,4, Taru H. Kinnunen5,6, Jaakko Kaprio2,7,8,
1
Massachusetts General Hospital and Harvard Medical School, 2Department of
Public Health, University of Helsinki, 3University of Eastern Finland, 4National
Institute for Health and Welfare, 5Harvard School of Dental Medicine, 6Behavioral
Science Consulting, Boston, MA, 7National Institute for Health and Welfare,
Helsinki, 8Institute for Molecular Medicine FIMM, Helsinki

Background: Use of nicotine nasal spray (NNS) has been limited due to its
aversive side effects although its rapid onset may be reinforcing in some individuals.
Smokers with schizophrenia (SS) have reduced smell function that may result in
fewer side effects and better clinical response to NNS. Positive response to a test
dose of NNS was associated with better abstinence in a general population study.

Importance: Studies have shown that tobacco smoking is associated with an
increased risk for suicide, but have had conflicting findings as to the magnitude
and degree to which the association is independent of co-morbid psychiatric
illness and have not addressed whether smoking is a marker for a suicide risk
factor or whether tobacco smoking has a causal role in the association.

Methods: This is a secondary data analysis from a NNS vs placebo cessation
study in 55 outpatient smokers with schizophrenia (SS) and 59 control smokers
(CON) without mental illness who did not participate in the cessation trial but
underwent the same baseline procedures. Subjects completed the University
of Pennsylvania Smell Identification Test (Doty 1984; UPSIT). Subjects were
randomized to a single test dose of NNS or matched piperine placebo. At baseline
and 2 minutes following nasal spray administration subjects completed the Initial
Spray Experience survey (ISE; Kaufmann 2004).

Objectives: To estimate the association between smoking and suicide, and
the degree to which it is influenced by dose, cessation, psychiatric and somatic
morbidity, genetic, and environmental factors.
Design: 16,282 twin pairs alive and aged over 18 years in 1974 were queried with
detailed health and smoking questionnaires in 1975 and 1981, with response rates
of 89% and 84% respectively. Smoking status and dose, marital, employment, and
socioeconomic status, and psychiatric and somatic co-morbidity were assessed at
both time points. Participants were then followed for 35 years for vital status. The
association between tobacco smoking and suicide over the follow-up period was
determined in a competing risks hazard model.

Results: No differences were found between SS versus CON smokers on
baseline demographic characteristics including gender, age, race/ethnicity, and
measures of nicotine dependence including cigarettes smoked per day. SS
were more impaired in overall smell function compared to controls (moderate vs
mild microsmia). SS were significantly impaired in all subscale scores of smell
valence (lower detection of neutral, pleasant and unpleasant smells vs. controls).
SS had a mean increase in the ISE positive subscale score while CON had a
decrease (compared to baseline) although this was not significant in this small
sample. SS had a lower increase in the ISE negative subscale score compared
to CON, suggesting they had fewer negative side effects to the active nasal spray
(p=0.082). SS who received the active NS had a greater change in ISE positive
scores compared to those who received the placebo NS (0.26 vs -0.04; NSS).

Results: Current smokers had a higher cumulative suicide incidence than former
or never smokers at every age. Heavy current smokers had higher suicide risk
(hazard ratio (HR) = 3.47; 95% CI, 2.31-5.22) than current smokers who smoked
less (HR = 2.3; 95% CI, 1.61-3.23). Former smokers did not show increased
suicide risk. Current smokers had increased risk for suicide (HR = 2.84; 95% CI
1.58-5.10) adjusting for depressive symptoms, alcohol or sedative hypnotic use,
excluding those with serious medical or psychiatric illness. In the 28 twin pairs
discordant for both smoking and suicide, 24 of the suicides were in smokers and 4
in non-smokers, (OR = 6; 95% CI 2.06-23.8).

Conclusions: Reduced smell function in schizophrenia may increase the
tolerability of nicotine nasal spray. Smokers with schizophrenia may experience
more positive reinforcing effects from nicotine nasal spray that could contribute to
better clinical outcomes.

Conclusions: Tobacco smoking is associated with suicide in a dose dependent
fashion, independent of age, sex, depressive symptoms, heavy alcohol use, and
major psychiatric or medical illness. The results are consistent with an interpretation
that genetic factors do not significantly modify the relationship between smoking
and suicide and that exposure to tobacco smoke may have a causal role in relation
to suicide.

FUNDING: This work was supported by a grant from the National Institute on Drug
Abuse (R01- DA024640-01A1 to JMW). Pfizer, Inc provided product support.
JUSTIFICATION: This is a study to better understand tolerability and use of
nicotine nasal spray in smokers with schizophrenia.

FUNDING: Supported by the Academy of Finland (grants 265240, 263278,
264146) and the Sigrid Juselius Foundation. (JK) and NIDA K24 DA030443 AEE

CORRESPONDING AUTHOR: Jill Williams, MD, Professor of Psychiatry, Rutgers
Robert W Johnson Medical School, 317 George St, Suite 105, New Brunswick,
NJ 08901, United States, Phone: 7322354341, Email: Jill.williams@rutgers.edu

JUSTIFICATION: The demonstrated independent dose-dependent relationship
between smoking and suicide justifies further research on the effect of tobacco
use on neurobiology underlying suicide and may call into question claims that
novel nicotine delivery devices are safe, as exposure to nicotine may be the causal
factor in this association.
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MATERNAL NICOTINE DEPENDENCE, PRENATAL SMOKING
AND THE RISK OF OFFSPRING MENTAL DISORDERS IN THE
COMMUNITY

CORRESPONDING AUTHOR: A. Eden Evins, MD, MPH, Massachusetts General
Hospital, 60 Staniford St., Boston, MA 02114, United States, Phone: 617-7333131, Email: a_eden_evins@hms.harvard.edu

Renee D Goodwin*, Julia Martini, Susanne Knappe, Silke Behrendt, Michael
Höfler, Roselind Lieb, Hans-Ulrich Wittchen, Katja Beesdo-Baum
Background and Aims: A number of studies suggest a link between prenatal
smoking and offspring mental disorders, though findings to date are inconclusive.
The goal of the current study is to disentangle the impact of maternal nicotine
dependence from that of prenatal smoking on the risk of mental health problems
among offspring, taking into account the potential effects of offspring smoking
status prior to the disorder, prenatal alcohol and other substance use, and
maternal psychopathology.
Methods: Data come from a 10-year prospective-longitudinal community
and family study. Prenatal smoking, maternal nicotine dependence, and mental
disorders were assessed using the DSM-IV Munich Composite International
Diagnostic Interview (DIA-X/M-CIDI) in a community cohort of 1,017 individuals
aged 14-17 at baseline and their biological mothers.
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Results: Prenatal smoking was associated with increased risk of offspring
mood and substance use disorders, independently from maternal nicotine
dependence, while maternal nicotine dependence was associated with increased
risks of offspring externalizing disorders, ADHD, and anxiety disorders. Adjusting
for maternal mental disorders, prenatal alcohol and other substance use and
offspring smoking behaviors had little effect on these associations. Further, only
few additional risks for onset of offspring disorders emerged when both risk factors
–prenatal smoking and maternal lifetime nicotine dependence–were present.

CORRELATES OF CESSATION ACTIVITIES AMONG TRANSIT
WORKERS
Carol B. Cunradi, MPH, PhD*, Roland S. Moore, PhD, Robynn S. Battle, EdD,
Pacific Institute for Research and Evaluation
Blue-collar workers have lower cessation rates and are more likely to smoke
than white-collar workers. Transit workers are a blue-collar occupational group
who maintain elevated smoking rates despite having access to free or low-cost
cessation treatment through their HMO as an employee benefit. Gaining insight
into factors associated with participation in cessation activities can aid worksite
efforts to promote cessation and reduce smoking-related disparities. This study
describes participation in, and correlates of, past-year cessation activities among
transit workers who are current smokers (n=186). Data were obtained from a
cross-sectional survey on tobacco use conducted among 1,572 eligible employees
at an Oakland, California-based public transit agency in cooperation with transit
agency management and the transit workers union. The survey was completed
by 935 workers (59% participation rate). All procedures were approved by the
PIRE Institutional Review Board, and informed consent was obtained from all
participants. Approximately 54% of smokers (n=101) stopped smoking for one
day or longer during the past year in order to quit. The most common cessation
activity was use of nicotine patch, gum, or nasal spray (19.9%), followed by
“cold turkey” (14.5%). Few reported using group cessation programs, quitlines,
or pharmacotherapy (e.g., varenicline). We developed a multivariate logistic
regression model of past-year cessation activity with non-participating smokers as
the reference group. Results show that coworker norms for quitting were positively
associated with past-year cessation activities. Workers in the contemplation/
precontemplation stage for intention to quit were significantly less likely to have
engaged in cessation activities than those in the action/preparation stage.
Afternoon shift workers were less likely to report cessation activities than those
on rotating or split shifts. No demographic factors (e.g., gender) were associated
with likelihood of participation. Findings suggest that most transit workers who are
smokers try to quit. Coworker norms for quitting can be leveraged in the worksite
to encourage participation in cessation activities.

Conclusion: Prenatal smoking and maternal nicotine dependence appear to
independently confer risks to offspring that extend beyond the prenatal period.
Our results suggest that treating nicotine dependence before conception and
postnatally may be as important as smoking cessation during pregnancy in terms
of mental health risk to offspring.
FUNDING: No funding
JUSTIFICATION: These findings could substantially inform translational work
on etiology of mental and substance use disorders as well as prenatal smoking
cessation programs, but providing new information on associated risks to offspring.
CORRESPONDING AUTHOR: Renee Goodwin, PhD, MPH, Associate Professor,
CUNY, Psychology and Public Health, 65-30 Kissena Blvd, Queens, NY 11367,
United States, Phone: 646-344-9849, Email: rdg66@columbia.edu
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CURRENT AND FORMER SMOKING AMONG TRANSIT WORKERS:
SOCIODEMOGRAPHIC AND EMPLOYMENT-RELATED FACTORS
Carol B. Cunradi, MPH, PhD*, Roland S. Moore, PhD, Robynn S. Battle, EdD
Pacific Institute for Research and Evaluation
Prevalence of current smoking has declined among most segments of the
U.S. population, but smoking-related disparities persist among many blue-collar
occupational groups. The purpose of this study was to estimate the prevalence
and correlates of current and former smoking among a sample of transit workers
employed at an Oakland, California-based public transit agency. In cooperation
with transit agency management and the transit workers union, we conducted
a cross-sectional survey on tobacco use. Among 1,572 eligible workers, 935
completed the survey (59% participation rate). All procedures were approved by
the PIRE Institutional Review Board, and informed consent was obtained from
all participants. Mean participant age was 47.0 years (SD 10.4). Approximately
72% were bus operators, 61% were African American, and 36% were female.
Prevalence of current and former smoking was 19.4% and 20.5%, respectively.
Multinomial regression models of current and former smoking were developed with
never smokers as the reference group. Results showed that age was positively
associated with likelihood of being a current smoker or former smoker. Gender,
marital status, race/ethnicity, and level of education were not associated with
likelihood of current smoking or former smoking. Workers who reported having a
complete home smoking ban were significantly less likely to be current smokers
or former smokers compared to those that allowed smoking anywhere in their
home. Regarding employment-related factors, workers who neither agreed nor
disagreed about whether it is easy for a smoker to take a smoking break during
their shift were less likely to be current smokers compared to workers that
disagreed with the statement. Length of employment, job classification, and work
shift were not associated with current smoking or former smoking. Study results
confirm that current smoking is elevated among this sample of transit workers
relative to statewide adult California smoking prevalence (12.7%). Perceived ease
of worksite smoking breaks and home smoking bans may be points of intervention
to encourage cessation among this workforce. Older workers should be targeted
for cessation programs.

FUNDING: Funding for this study was provided by the Tobacco-Related Disease
Research Program, Office of the President, University of California, Grant No.
21RT-0113.
JUSTIFICATION: The findings suggest that coworker norms for quitting can be
leveraged in the worksite to encourage transit worker participation in cessation
activities.
CORRESPONDING AUTHOR: Carol Cunradi, MPH, PhD, Pacific Institute for
Research and Evaluation, Prevention Research Center, 180 Grand Avenue,
Oakland, CA 94612, United States, Phone: 510-883-5771, Email: cunradi@prev.
org
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EXPLORING A CESSATION INTERVENTION FOR LOW INCOME
SMOKERS IN AN EMERGENCY SETTING
E. Melinda Mahabee-Gittens, MD, MS*1, Jane C. Khoury, PhD2, Lara Stone3,
Judith S. Gordon, PhD4, 1Division of Emergency Medicine and Asthma Research,
Cincinnati Children’s Medical Center, 2Division of Biostatistics and Epidemiology,
Cincinnati Children’s Hospital Medical Center, 3Division of Emergency Medicine,
Cincinnati Children’s Hospital Medical Center, 4Department of Family and
Community Medicine, University of Arizona, Tucson, Arizona
Introduction: The prevalence of smoking among low income caregivers who
bring their children to the pediatric emergency department (PED) is high. The PED
is an underutilized setting in which to provide tobacco cessation interventions. Our
objective was to examine the efficacy of a PED-based cessation intervention for
low income caregivers who brought their children to the PED.

FUNDING: Funding for this study was provided by the Tobacco-Related Disease
Research Program, Office of the President, University of California, Grant No.
21RT-0113.
JUSTIFICATION: By highlighting factors associated with current and former
smoking among transit workers, the study findings can be leveraged to encourage
cessation among this workforce and reduce tobacco-related health disparities.

Methods: We conducted a single-arm, prospective, intervention trial to examine
the effectiveness of a cessation intervention on caregiver smoking. Equal numbers
of caregivers who brought their child to the PED for either a SHSe-related or non

CORRESPONDING AUTHOR: Carol Cunradi, MPH, PhD, Pacific Institute for
Research and Evaluation, Prevention Research Center, 180 Grand Avenue,
Oakland, CA 94612, United States, Phone: 510-883-5771, Email: cunradi@prev.org
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SHSe-related illness were given a brief intervention consisting of counseling, an
offer of connection to the Quitline, and a voucher for free nicotine replacement
therapy. Outcomes assessed changes in smoking behavior.

PM separately showed some benefit to intervention groups (PM Change:3 studies,
N=340, p=02; PM at study end:3 studies, N=341, p=.04; Air nicotine change:4
studies, N=421,p=.08; Air nicotine at study end: 6 studies, N=706,p=.32)

Results: Of the 200 caregivers enrolled, mean age was 30.8 years old (s.d. 8.0);
mean child age was 5.5 (s.d. 5.0); 183 (91.5%) were female; 101 (50.6%) were
African American and 87 (43.7%) were White; 100% were Medicaid recipients. At
baseline, 179 (90%) of caregivers were considered to be heavy smokers; 60.3%
and 75.8% allowed smoking in the home and car, respectively. Caregivers were
followed up 3 and 6 months; 80% made quit attempts between baseline and 3
months and 89% made quit attempts between 3 and 6 months. Over time, there
were statistically significant decreases in the number of cigarettes smoked, time
to first cigarette of the day, nicotine dependency, and smoking in the home and
car. Sixteen (12.2%) caregivers reported that they had quit at 3 months (44%
biochemically confirmed); 19 (14.6%) reported that they had quit at 6 months (32%
biochemically confirmed), and 8 (6%) reported that they had quit at both the 3 and
6 month follow up (50% biochemically confirmed). There were no differences in
cessation outcomes in caregivers who brought their children in for a SHSe-related
illness compared to those with non-SHSe-related illness.

Conclusions: Interventions designed to protect children from TSE appear
to improve air quality. Standardization of home air quality measures is lacking.
Dissemination of effective interventions for promoting smoke-free homes should
be encouraged.
FUNDING: This work was funded by the Flight Attendants' Medical Research
Institute (FAMRI) Award # 072086_YCSA.
CORRESPONDING AUTHOR: Laura Rosen, PhD, Dept. Chair, Tel Aviv University,
Health Promotion, Tel Aviv University, POB 39040, Ramat Aviv, Israel 69978,
Israel, 972-50-875-1502, rosenl@post.tau.ac.il
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CHALLENGES IN MEASURING HOME AIR QUALITY FOR THE
PROMOTION OF SMOKE-FREE HOMES: FINDINGS FROM A PILOT
STUDY

Conclusions: A brief cessation intervention including medication prompted
a substantial number of quit attempts and successful quits. Future research is
needed to test the efficacy of a cessation intervention in a large randomized trial.

L. Rosen1, D. Zucker2, N. Braun1, A. Ram1, V. Myers1, 1Dept of Health Promotion,
School of Public Health, Sackler Faculty of Medicine, Tel Aviv University, 2Dept. of
Statistics, Hebrew University

FUNDING: This study was funded by a grant to Dr. Mahabee-Gittens from NCI
K22CA163747.
JUSTIFICATION: The findings from this study may be applicable to other pediatric
healthcare settings such as the primary care, urgent care, or hospital setting.

Background: Smoke-free homes can help protect children from harm due
to tobacco smoke exposure (TSE). Home air quality may be used to provide
objective feedback to parents, and to evaluate effectiveness of interventions which
promote smoke-free homes. Home air quality may be measured by air nicotine
or Particulate Matter (PM). We report on our experience with home air quality
measurement.

CORRESPONDING AUTHOR: E. Melinda Mahabee-Gittens, MD, MS, Professor
of Pediatrics, Cincinnati Children’s Hospital Medical Center, Division of Asthma
Research and Emergency Medicine, 3333 Burnet Avenue, Cincinnati, OH 45229,
United States, Phone: 513-636-7966, Email: melinda.mahabee-gittens@cchmc.org

Methods: Between June-November 2013, we enrolled 29 families with at
least one smoking parent, and a child up to age 8, into a pilot of an intervention
program, Project Zero Exposure, which was designed to reduce child TSE. We
used a Sidepak to continuously measure PM2.5 for a period of 8 hours, and
passive nicotine dosimeters to measure air nicotine over a period of one week.
The Sidepak was left in the home at baseline and at the first post-baseline visit
(approximately 1 month later). We measured air nicotine at baseline and after 6
months.
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REDUCING TOBACCO SMOKE POLLUTION IN HOMES: A
SYSTEMATIC REVIEW AND META-ANALYSIS
Laura J. Rosen1*, Vicki Myers1, Jeff Kott2, 1Dept. of Health Promotion, School of
Public Health, Sackler Faculty of Medicine, Tel Aviv University, 2Sackler Medical
School

Results: Home PM2.5 levels were often associated with sources unrelated
to indoor smoking such as cooking, construction, or outdoor sources. The many
unexplained peaks found during the 8-hour continuous monitoring period caused
confusion among parents. Because of this, we introduced real-time PM2.5
monitoring, in which the machine was turned on, parents lit cigarettes, and the
PM2.5 levels were tracked. The immediate increases in PM2.5 which occurred
while cigarettes were burning provided unambiguous evidence to the parents of
air pollution from tobacco smoke. Usefulness of air nicotine monitors for objective
parental feedback was hampered by the lag-time necessary for obtaining laboratory
results, and unanswered questions regarding the shelf-life of the monitors.

Context: Smoke-free homes are gaining popularity for protecting children from
the harmful effects of tobacco smoke exposure (TSE). Effects of interventions for
child protection from TSE on home air quality are not well understood.
Objective: To perform a systematic review and meta-analysis to quantify effects
of programs designed to protect children from TSE on home air quality. Data
Sources: MEDLINE, Pubmed, Web of Science, PsycNet, Embase. Study selection:
We included controlled trials of interventions aimed at parents of children aged
0-12 which aimed to protect children from TSE. Data Extraction: Three reviewers
extracted data on changes in home air quality (air nicotine or particulate matter
(PM)) and air quality at study end. Risk differences were calculated using the
DerSimonian and Laird random-effects model.

Conclusions: Real-time feedback of home PM2.5, but not continuous monitoring,
is a feasible and promising approach to help parents internalize the reality of
tobacco smoke in the home. Usefulness of air nicotine may be compromised by
logistic issues and concerns about validity of results.

Results: Seven studies were identified. Air quality improved in all intervention
groups which included information on change from baseline. Improvement
in air quality was greater in intervention groups compared to control groups (6
studies, N= 681, p=.02). End of study values showed a non-significant benefit to
intervention participants (7 studies, N=753, p=.08). Analyses of air nicotine and

FUNDING: This work was funded by the Flight Attendants' Medical Research
Institute (FAMRI) Award # 072086_YCSA.
CORRESPONDING AUTHOR: Laura Rosen, PhD, Dept. Chair, Tel Aviv University,
Health Promotion, Tel Aviv University, POB 39040, Ramat Aviv , Israel 69978,
Israel, 972-50-875-1502, rosenl@post.tau.ac.il
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responses are mediated by many cell signalling pathways, including those
controlled by the transcription factors Nrf2 (antioxidant responses) and NF-Κβ
(inflammatory responses).

MENTHOL ATTENUATES RESPIRATORY IRRITATION AND
ELEVATES BLOOD COTININE IN CIGARETTE SMOKE EXPOSED
MICE

As part of a harm reduction approach we are developing a range of products
including e-cigarettes and heated tobacco devices which yield lower levels
of toxicants than cigarette smoke. For an in vitro testing strategy to compare
different nicotine delivery products, we have developed an in vitro model of lung
epithelial cell stress responses that include oxidative, pro-inflammatory, apoptotic
and necrotic endpoints. Human bronchial epithelial (H292) cells were exposed to
positive controls or aqueous extracts from a regular cigarette or a heated tobacco
product, for 1-6 hours depending on the assay. Cellular oxidative stress was
characterised by measurement of the intracellular glutathione ratio, intracellular
ROS production and activation of the Nrf2-controlled Antioxidant Response
Elements (AREs). The inflammatory response of the cells was determined by
quantification of the secreted cytokines IL-1α, IL-6 and IL-8. Apoptotic and necrotic
responses were characterised by measuring Caspase 3/7 and live-cell protease
activities. Stably transfected luciferase reporter cell lines were used to quantify the
transcriptional control of antioxidant pathways.

Michael A. Ha, Gregory J Smith, Joseph A. Cichocki, Lu Fan, Yi-Shiuan Liu , Ana
I. Caceres, John B. Morris and Sven-Eric Jordt*, Toxicology Program, Department
of Pharmaceutical Sciences, School of Pharmacy, University of Connecticut,
Storrs, CT, USA, Department of Psychiatry, Yale School of Medicine, New Haven,
CT, USA, Department of Pharmacology, Yale School of Medicine, New Haven,
CT, USA, Department of Anesthesiology, Duke University School of Medicine,
Durham, NC, USA
Addition of menthol to cigarettes may be associated with increased initiation
of smoking. The potential mechanisms underlying this association are not known.
Menthol, likely due to its effects on cold-sensing peripheral sensory neurons, is
known to inhibit the sensation of irritation elicited by respiratory irritants. However,
it remains unclear whether menthol modulates cigarette smoke irritancy and
nicotine absorption during initial exposures to cigarettes, thereby facilitating
smoking initiation.

All cell stress response endpoints were activated by exposure to positive
controls or heated tobacco aqueous extracts. The observed concentrationdependent lowering of the glutathione ratio and increase in intracellular ROS
generation corresponded with an increase in Nrf2 transcriptional activation of
the ARE. This model was able to distinguish between aqueous extracts from the
heated tobacco product and the cigarette. We propose that this model may be
suitably sensitive for comparisons of cigarettes and novel products such as heated
tobacco devices and e-cigarettes.

Using plethysmography in a C57Bl/6J mouse model, we examined the effects
of L-menthol, the menthol isomer added to cigarettes, on the respiratory sensory
irritation response to primary smoke irritants (acrolein and cyclohexanone) and
smoke of Kentucky reference 2R4 cigarettes. We also studied L-menthol's effect
on blood levels of the nicotine metabolite, cotinine, immediately after exposure to
cigarette smoke.

FUNDING: This work was funded by British American Tobacco.

L-menthol suppressed the irritation response to acrolein with an apparent IC50
of 4 ppm. Suppression was observed even at acrolein levels well above those
necessary to produce a maximal response. Cigarette smoke, at exposure levels of
10 mg/m3 or higher, caused an immediate and marked sensory irritation response
in mice. This response was significantly suppressed by L-menthol even at
smoke concentrations as high as 300 mg/m3. Counterirritation by L-menthol was
abolished by treatment with a selective inhibitor of Transient Receptor Potential
Melastatin 8 (TRPM8), the neuronal cold/menthol receptor. Inclusion of menthol
in the cigarette smoke resulted in roughly a 1.5-fold increase in plasma cotinine
levels over those observed in mice exposed to smoke without added menthol.

CORRESPONDING AUTHOR: Ian Fearon, British American Tobacco, Regents
Park Road, Southampton, SO15 8TL, United Kingdom, Phone: +44 2380 588641,
Email: ian_fearon@bat.com
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EXAMINING THE COGNITIVE REGULATION OF SMOKING
BEHAVIOR: CONTROL BY AUTOMATIC AND NONAUTOMATIC
PROCESSES

These findings document that, L-menthol, through TRPM8, is a strong
suppressor of respiratory irritation responses, even during highly noxious
exposures to cigarette smoke or smoke irritants. , and increases blood cotinine.
Therefore, L-menthol, as a cigarette additive, may promote smoking initiation and
nicotine addiction.

Courtney A. Motschman, BS*, Stephen T. Tiffany, PhD, University at Buffalo, The
State University of New York

FUNDING: Supported by grants from the National Institutes of Health of the United
States (NIH) and the US Food and Drug Administration (FDA): R01ES015056 (to
SEJ), R01HL105635 and R01HL105635-S1 (to SEJ and JBM).

There has been little systematic research on the cognitive processes governing
the action of smoking behavior in individuals who are tobacco dependent. This
study, which was a replication and extension of previous research, examined
the theory that drug-use may be controlled by automatic processes that develop
over repeated use. Participants were heavy smokers (n = 34; M age = 22.3) who
smoked 30 of the last 30 days and a minimum of 15 cigarettes/day (CPD) in the
past month (M CPD = 19.4; CO level = 29.0) and occasional smokers (n = 31; M
age = 20.3) who smoked no more than 5 of the past 30 days and a maximum of 5
CPD in the past month (M CPD = 0.1; CO level = 1.7). To examine the cognitive
effort required to complete or inhibit smoking behavior, participants engaged in
a button-press reaction time (RT) task while concurrently smoking a cigarette,
pretending to smoke a lit cigarette, or not smoking. The results replicated previous
findings, with a significant interaction between smoking level (heavy, occasional)
and smoking task performance (smoking, pretend smoking, not smoking), p
< .05. As predicted, occasional smokers' RTs were slowed when smoking or
pretending to smoke compared to when not smoking, ps < .01, suggesting their
smoking was regulated by more controlled than automatic cognitive processes.
Also as predicted, heavy smokers' RTs were slowed significantly when pretending
to smoke versus not smoking, p < .0001; however, their RTs were comparably
fast when smoking compared to not smoking. These findings provide additional
evidence that automatic processes may regulate smoking behavior among daily,
heavy smokers. To extend previous findings, we also examined the relationships
between RT slowing relative to latency to puff during the smoking and pretend
smoking tasks. An assessment of whether the individual components of the
smoking sequence (e.g., puffing) may become more or less highly automatized
with repeated drug administrations will be presented.

JUSTIFICATION: Our studies provide essential insights into the pharmacology of
menthol as a tobacco additive and will inform the FDA’s regulatory efforts.
CORRESPONDING AUTHOR: Sven Jordt, PhD, Associate Professor, Duke
University School of Medicine, Anesthesiology, DUMC 3094, MS27, Durham, NC
27710, United States, Phone: 9196841327, Email: sven.jordt@duke.edu
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ASSESSMENT OF AN IN VITRO MODEL OF LUNG EPITHELIAL
CELL STRESS RESPONSES EXPOSED TO AQUEOUS EXTRACTS
GENERATED FROM A HEATED TOBACCO DEVICE
Mark Taylor*, Laura Vella, Tony Carr, Ian M. Fearon, Kevin McAdam, Christopher
Proctor, British American Tobacco, Group Research and Development,
Southampton, U.K.
Cigarette smoking is an identified cause of a number of human disorders
including heart disease, lung disease and cancer. Although the mechanisms
underlying these disorders are diverse, they are each underpinned by smokeinduced cellular oxidant, inflammatory and apoptotic responses. These cellular

FUNDING: No Funding
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JUSTIFICATION: This research provides detailed information on the cognitive
mechanisms controlling smoking behavior in dependent and non-dependent
smokers, which may be used to design new interventions for smoking.

A SYSTEMATIC REVIEW OF COGNITIVE TASKS SENSITIVE
TO ACUTE ABSTINENCE AND PREDICTIVE OF CESSATION
OUTCOME IN SMOKERS

CORRESPONDING AUTHOR: Stephen Tiffany, PhD, Chair, Department of
Psychology, University at Buffalo, The State University of New York, Psychology,
206 Park Hall, Buffalo, NY 14260, United States, Phone: 717-645-0244, Email:
stiffany@buffalo.edu

Meryem Grabski*1,2,3, H. Valerie Curran4, David J. Nutt5, Stephen Husbands6, Tom
P. Freeman4, Megan Fluharty1,2,3, Marcus Munafò1,2,3, 1School of Experimental
Psychology, University of Bristol, Bristol, UK, 2MRC Integrative Epidemiology
Unit (IEU) at the University of Bristol, Bristol, UK, 3UK Centre for Tobacco and
Alcohol Studies, University of Bristol, Bristol, UK, 4Clinical Psychopharmacology
Unit, University College London, London, UK, 5Department of Medicine, Imperial
College London, London, UK, 6Department of Pharmacy and Pharmacology,
University of Bath, Bath, UK
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PRELIMINARY EXAMINATION COMPARING WHITE AND
NON-WHITE SMOKERS' RESPONSE TO ELECTRONIC
CIGARETTE VIDEO ADVERTS

Introduction/Background: Withdrawal symptoms reduce the likelihood of
successful smoking cessation, still little is known about the underlying mechanisms
of withdrawal. Cognitive performance has been shown to be sensitive to tobacco
abstinence and may relate to cessation outcome, and thus could potentially act
as a precise laboratory measurement of withdrawal. The primary aim of this
systematic review is to identify cognitive tasks sensitive to acute abstinence, and
predictive of smoking cessation success.

Lia J. Smith *, Hannah Resnick , Norvel Brown , Dingcai Cao , Patrick J.
McNamara1, Daniel J. Fridberg1, Alicia K. Matthews3, Andrea C. King1, 1University
of Chicago, Department of Psychiatry and Behavioral Neuroscience, 2University of
Illinois at Chicago, Department of Ophthalmology and Visual Sciences, 3University
of Illinois at Chicago, Department of Health Systems Science
1

1

1

2

Methods: We conducted searches on the medical and behavioural science
literature using Embase, Medline, PsycInfo and Web of Science. A total of 35
articles were retrieved for acute abstinence, and 9 relating cognition to cessation
outcome. 6 of the tasks reported were meta-analysed.

E-cigarette use is more prevalent in White smokers than in other racial/ethnic
subgroups. Television and internet advertisements for e-cigarette products are
currently targeted at White smokers, and there are few racial/ethnic minorities
depicted in such adverts. In this analysis, we compared the effects of observing
e-cigarette adverts on smoking desire and urge between non-Hispanic White and
non-White smokers. Participants [N=78, mean age: 26.3 year (range 19-36 year)
averaged smoking: 9.1 cigarettes/day (range 4-22)] comprised of 26 (33%) The
sample was comprised of 52 (67%) non-Whites, including 42% African American,
9% more than one race, and 5% Asian, with 12% reporting Hispanic or Latino
ethnicity. Participants were randomized to view either a 5-minute montage of freely
available adverts for e-cigarettes (n=38) or bottled water (n=40). Persons in the
adverts were predominantly White (72% and 89% in e-cigarette and water ads,
respectively). Before and after viewing the advert, each participant completed
the Brief Questionnaire of Smoking Urges (BQSU) and 100mm visual analogue
scale ratings of desire to smoke a regular cigarette, e-cigarette, and desire to
drink water. Results showed that viewing the e-cigarette advert increased ratings
of BQSU smoking urge (p=0.002), and these increases were similar for Whites
and non-Whites (6.1± 9.9 vs. 4.6 ±8.5, respectively). The e-cig advert also evoked
similar increases in the race groups for ratings of desire to use a combustible
cigarette and an e-cigarette (ps<.045). Viewing the water advert did not increase
smoking or e-cigarette urge/desire for either group. In sum, we showed that
e-cigarette adverts evoke smoking urges in both Whites and non-Whites. This is
of interest as the latter group is not directly targeted or depicted in these adverts.
While prevalence of e-cigarette use is lower in non-Whites than Whites, they
appear to be similarly responsive to current marketing and advertisement efforts.
This could have future public health implications if manufacturers begin to engage
in targeted marketing to racial/ethnic minority groups.

Results: We found clear evidence for an effect of abstinence on delaydiscounting, mental arithmetic, and recognition memory measures and weak
evidence for an effect on the dot-probe performance. Stroop task performance
was not influenced by abstinence.
Conclusions: Abstinent smokers prefer smaller, more immediate rewards over
larger, longer-term rewards in the delay-discounting task, and show impaired
mental arithmetic and recognition memory performance, compared to satiated
smokers. Effects of abstinence were weak for the dot-probe task and absent
for the Stroop task, suggesting that reaction time measures of attentional bias
show poor sensitivity to tobacco deprivation. Conclusions about other cognitive
tasks to predict smoking cessation success are hampered by methodological
inconsistencies. Future research should focus on replication which in turn would
aid evidence synthesis, inform sample size calculations, and act as a positive
control when testing novel tasks.
FUNDING: This research was supported in parts by an ESRC (Economics and
Social Research Council) PhD grant and the pharmaceutical company Rusan
Pharma Ltd.
JUSTIFICATION: Establishing which cognitive tasks measure acute abstinence is
important because measures of cognitive performance, which indicate abstinence
reliably, could be used in the future to test the efficacy of novel cessation
treatments, in a cost-and time-effective way

FUNDING: This research was supported in part by National Institutes of Health
grants, R01-AA013746 and P30-CA14599 and the University of Chicago
Department of Psychiatry Research Fund and University of Illinois at Chicago
Health Systems Science Faculty Fund.

CORRESPONDING AUTHOR: Meryem Grabski, PhD- student, University of
Bristol, School of Experimental Psychology, 12a Priory Road, Bristol, BS8 1TU,
United Kingdom, Phone: +44 (0) 117 33 10495, Email: mg13939@bristol.ac.uk

JUSTIFICATION: The current study provides the first examination of race in terms
of smoker response to e-cigarette advertisement campaigns, which may inform
tobacco control policy and rules governing advertising of e-cigarette products.
CORRESPONDING AUTHOR: Andrea King, PhD, Professor, University of
Chicago , Psychiatry and Behavioral Neuroscience , 5841 S. Maryland Ave.,
Chicago , IL 60637, United States, Phone: 773-834-3878, Email: aking@yoda.
bsd.uchicago.edu

176

451

Poster Session 2 • Thursday, February 26, 2015 • 4:15 p.m.–5:45 p.m.
POS2-6

genders, aged between 23 and 65 years. This study was conducted according to
Good Clinical Practices (GCP) and was registered on ClinicalTrials.gov, number
NCT01780714.

IMPULSIVITY AND CUE REACTIVITY: PRELIMINARY RESULTS
INDICATING INCREASED BRAIN RESPONSES TO SMOKING
CUES AMONG HIGHLY IMPULSIVE SMOKERS

By analyzing the whole blood transcriptome of smoker and non-smoker
subjects from an independent study and utilizing previously identified genes
that exhibited a response to smoking in blood, we derived a classification tool
using statistical learning methods. The classifier consists of eleven genes and
was applied to classify the subject from this study. It enabled users of THS 2.1 to
be differentiated from smokers of CC: 89% of THS 2.1 users were classified as
non-current smokers, while 69% of CC smokers as current smokers. Several of
these genes have been previously reported to be differentially expressed in the
blood of smokers as compared to never smokers.

Laura E. Martin*, Vlad B. Papa, Cary R. Savage, Lisa Sanderson Cox, University
of Kansas Medical Center
Background: Impulsivity is a multidimensional personality characteristic
associated with enhanced sensitivity to reward. Impulsivity is associated with
higher levels of nicotine craving, increased physiological response to smoking
cues, and relapse within 30 days of smoking cessation. The current study
examined the relationship between self-reported impulsivity and brain responses
to smoking cues.

In conclusion, our systems pharmacology approach showed that the impact of
switching to THS 2.1 can be detected in 5 days in whole blood transcriptome, thus
providing a sensitive and less invasive tool to assess exposure-response.

Methods: Forty-one moderate to heavy smokers were recruited to complete
one 3-hour testing session. Participants were required to abstain from smoking
approximately 4 hours prior to an fMRI scan. During the fMRI scan participants
were shown smoking related images (e.g. packs of cigarettes) and non-smoking
images (e.g. packs of pencils). Participants were divided into high and low
impulsivity groups based on a median split of their Barratt Impulsiveness Scale
score. Twenty high impulsive (BIS > 64) and 21 low impulsive (BIS < 64) smokers
were compared to determine whether there were significant differences in patterns
of brain activation to smoking cues between high impulsive smokers and low
impulsive smokers.

FUNDING: Philip Morris International Funded the Research
JUSTIFICATION: Biomarker of exposure response
CORRESPONDING AUTHOR: Julia Hoeng, Philip Morris International, Quai
Jeanrenaud 5, Neuchâtel, 2000, Switzerland, Phone: 0792012021, Email: julia.
hoeng@pmi.com

Results: High impulsive smokers showed greater activity in the anterior
cingulate cortex (ACC, xyz = -1, 47, 24, 57 voxels) than low impulsive smokers
when viewing smoking vs. non-smoking images.
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MONOAMINE OXIDASE INHIBITION ENHANCES LOW-DOSE
NICOTINE SELF-ADMINISTRATION: IMPLICATIONS FOR
NICOTINE REDUCTION

Discussion: The results demonstrate that highly impulsive smokers activate the
ACC, an area involved smoking cue reactivity and cognitive control, more than
less impulsive smokers. In other addictions it has been suggested that increased
activation of cognitive control regions may reflect less efficient inhibitory processes.
This suggests that impulsivity in smoking may be associated with less efficient
inhibition to smoking related cues. Future research is needed to understand the
implications of the association between impulsivity and smoking reward sensitivity
on treatment outcomes.

Samantha N. Cwalina*, Tracy T. Smith, Rachel L. Schassburger, Laura E.
Rupprecht, Deanne M. Buffalari, Eric C. Donny, Alan F. Sved, University of
Pittsburgh
In human smokers, the activities of both isoforms of monoamine oxidase
(MAO), MAO-A and MAO-B, are 30-40% inhibited, but it is unclear which
constituents in cigarettes cause this effect. We and others have previously shown
that when tranylcypromine (TCP), a nonselective MAO inhibitor, is given to rats
chronically, there is an increase in the rate of NIC self-administration (SA), and in
motivation to obtain nicotine (NIC). Current studies sought to determine whether
selective inhibition of each MAO isoform has the ability to enhance SA of a low
dose of NIC, near the threshold for SA. Rats were randomly assigned to receive
an i.p. injection of either 1.0 mg/kg clorgyline (a selective MAO-A inhibitor, n=10),
10 mg/kg pargyline (a selective MAO-B inhibitor, n=8), a mix of clorgyline and
pargyline (n=10), or saline vehicle (n=8) 1-hr prior to an operant SA session during
which they nosepoked for infusions of a 10 ug/kg/inf NIC on an FR2 schedule
of reinforcement. Administration of clorygyline or pargyline led to greater SA of
a low dose of NIC than if MAO was not inhibited (ps<0.05) and the clorgyline,
pargyline, and clorgyline and pargyline mix injection groups were not different from
each other. These results suggest that inhibition of MAO-A or MAO-B is sufficient
to increase NIC SA. The U.S. Food and Drug Administration now has regulatory
control over cigarette constituents, including the authority to reduce the amount
of NIC to any non-zero amount. Observations from this experiment suggest that if
a reduction policy were implemented, the impact of MAO inhibition by cigarettes
should be considered.

FUNDING: NIH R03 DA030868; NIH R00 DA025153
JUSTIFICATION: This study examines the interaction between impulsivity and
brain responses to smoking cues. Findings from this study could inform smoking
cessation treatment approaches focused on more tailored treatments.
CORRESPONDING AUTHOR: Laura Martin, PhD, Assistant Professor, University
of Kansas Medical Center, Preventive Medicine and Public Health, 3901 Rainbow
Blvd, Kansas City, KS 66160, United States, Phone: 913-588-7279, Fax: 913-5889071, Email: lmartin2@kumc.edu
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APPLICATION OF SYSTEMS PHARMACOLOGY TO IDENTIFY
EXPOSURE RESPONSE MARKERS IN PERIPHERAL BLOOD
AFTER SWITCHING TO A CANDIDATE MODIFIED RISK TOBACCO
PRODUCT: THE TOBACCO HEATING SYSTEM 2.1 (THS 2.1)

FUNDING: Research reported in this publication was supported by the National
Institute on Drug Abuse and FDA Center for Tobacco Products (CTP) (U54
DA031659). The funding source had no other role other than financial support.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.

F. Martin, M. Talikka, C. Haziza, J. Ancerewicz, J. Hoeng, M.C. Peitsch, Philip
Morris International RandD, Philip Morris Products S.A., Quai Jeanrenaud 5, 2000
Neuchâtel, Switzerland
Establishing exposure-response markers is imperative for the assessment
of candidate modified risk tobacco products (MRTPs) against conventional
cigarettes (CC). Biomarkers derived from the primary site, such as the airway,
require invasive sampling, whereas blood offers a less invasive alternative for the
general population. Various diseases and exposures, including cigarette smoke,
have been shown to alter the molecular profile of the blood. To identify exposureresponse relationships, we have conducted a whole genome Affymetrix microarray
analyses from blood derived from a clinical study comparing smokers switching
from CC to THS 2.1, and from smokers who continued smoking their own CC
for 5 consecutive days. Samples were obtained from an open-label, randomized,
controlled, 2-arm parallel group study recruiting 42 healthy smokers of both

CORRESPONDING AUTHOR: Samantha Cwalina, University of Pittsburgh,
Department of Psychology, 210 Bouquet St., PA 15213, United States, Phone:
570-578-8616, Email: snc19@pitt.edu
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amygdala completely blocked the ability of guanfacine in tests of antidepressant
efficacy, suggesting that the effects of NE autoreceptors on behaviors related
to depression require intact ACh signaling in the amygdala. These data identify
novel interactions between the NE and ACh systems and could provide support for
further development of gender-sensitive strategies for smoking cessation.

THE EFFECTS OF ACUTE NICOTINE ON SAFETY LEARNING
Chicora Oliver*, Munir Gunes Kutlu, Thomas J. Gould, Temple University,
Department of Psychology, Neurobiological Investigations of Learning and
Addiction.

FUNDING: P50 DA033945 fromthe National Institute on Drug Abuse (NIDA), the
Food and Drug Administration (FDA), and theOffice of Research on Women’s
Health (ORWH).

Anxiety disorders such as Post-Traumatic Stress Disorder (PTSD) are attributed
to deficits in extinction learning with several studies showing that fear extinction
is delayed in these patients. In support, PTSD patients fail to learn inhibitory
safety signals and children who show safety learning deficits are at a higher risk
for developing anxiety disorders in adulthood. Given the high rate of cigarette
smoking in anxiety and PTSD patients and the recent finding that an acute dose
of nicotine impairs safety learning during extinction, a series of experiments were
conducted to investigate the effect of acute nicotine on an animal model of safety
learning. Following saline or nicotine administration, mice were trained in a
contextual discrimination paradigm in which the subjects received presentations of
conditioned stimuli (CS) co-terminated with a foot-shock in one context, context A
(CXA), and CS only presentations in another context, context B (CXB). Therefore,
CXA was designated as the "dangerous context" whereas CXB was designated
as the "safe context". Our results suggested that saline-treated animals showed
a strong discrimination between the dangerous and safe contexts while nicotine
administration dose-dependently impaired contextual safety learning (Experiment
1). Furthermore, our results demonstrated that nicotine-induced impairment
of contextual safety learning was not a result of increased generalized freezing
(Experiment 2) or contingent on the common CS presentations in both contexts
(Experiment 3). Finally, our results also showed that increasing the temporal gap
between CXA and CXB during training abolished the impairing effects of nicotine
(Experiment 4), which suggests that nicotine acts on the memory trace of the
context and bridges the temporal gap between two contexts during training. The
findings of this study helps link nicotine exposure to the safety learning deficits
seen in anxiety disorder and PTSD patients.

JUSTIFICATION: Gender-sensitive treatment for smoking cessation
CORRESPONDING AUTHOR: Yann Mineur, PhD, Research Scientist, Yale
University School of Medicine, 301 cedar street, North Haven, CT 06519, United
States, Phone: 2037372042, Email: yann.mineur@yale.edu
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NICOTINE ATTENUATES DEPRESSION-RELATED BEHAVIORS IN
FEMALE BUT NOT MALE RATS
Matthew Moosey1*, Erin S. Barry1, Brendan J. Finton1, Kevin Cravedi1, Alice
Graham1, Aaron Weisbrod1, Angela M. Yarnell2, Neil E. Grunberg1, 1Department
of Medical and Clinical Psychology, Uniformed Services University of the
Health Sciences, 2Behavioral Biology Branch, Center for Military Psychiatry and
Neuroscience Research, Walter Reed Army Institute of Research
Current cigarette use in the U.S. includes roughly 20% of civilian adults, 30% of
Armed Forces personnel, and a majority of psychiatric patients. Tobacco use by
American Warriors deployed to Iraq and Afghanistan is estimated at approximately
50%, with Warriors exposed to direct combat at higher rates of use and enlisted
personnel also at higher rates of use. Potential mood altering effects of nicotinecontaining tobacco products might help to explain the high rates of reported "selfmedication" among Warriors in theater. Further, subjective reports from OEF/OIF
suggest males and females may use tobacco products for different reasons (e.g.,
mood regulation, remaining alert). This research project used an animal model to
examine whether nicotine, the drug of addiction in tobacco, decreases anxietyrelated and depression-related behavior in rats.
Two experiments were conducted. In Experiment 1, rats (both male and
female of Sprague-Dawley strain) were exposed to a "Warrior Stress Paradigm"
(a paradigm that mimics the threat of death and combat by exposing rats to fox
urine and environmental stressors) and nicotine was delivered via SC implanted
osmotic minipumps at three levels of nicotine dosages (0, 3, and 6 mg nic/kg/
day) that model moderate and heavy tobacco consumption. Results revealed
that unstressed female rats receiving 6 mg nic/kg/day had significantly less
depression-related behavior than did saline controls. There were no anxiolytic
effects of nicotine in the first experiment and no other depression-related effects of
nicotine were found. A second experiment used four dosages of nicotine (0, 3, 6, 9
mg nic/kg/day) with unstressed female rats. Overall, these experiments indicated
that nicotine attenuates depression-related behaviors in unstressed female rats. If
these findings generalize to humans, then they suggest that clinicians should focus
on smoking prevention and cessation strategies that address mood in addition to
the biological underpinnings of addiction with female tobacco users.

FUNDING: NIDA Grant DA017949
JUSTIFICATION: This study helps link nicotine exposure to the safety learning
deficits seen in anxiety disorder patients, such as those suffering from PTSD, who
consistently use tobacco at a higher rate than health individuals.
CORRESPONDING AUTHOR: chicora oliver, B.A., Graduate Research Assistant,
Temple University, Psychology, 2111 East Susquehanna Ave, philadelphia, PA
19125, United States, Phone: 2032470013, Email: chicoraoliver@temple.edu
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TARGETING THE NORADRENERGIC SYSTEM WITH GUANFACINE
TO DECREASE THE NEGATIVE MOOD EFFECTS INDUCED BY
NICOTINE WITHDRAWAL
Yann S. Mineur*, Matthew P. Bentham, Margreet Platenga, Tenna Mose, Marina R.
Picciotto, Yale University School of Medicine
Clinical data indicate that negative affect has a greater negative impact on
smoking cessation in women than in men. Data also show that women are less
responsive to nicotine replacement therapies than men and are three times more
likely to relapse to smoking than men. These observations suggest that focusing
on gender-specific interventions, and in particular on the mood dysregulation
induced by nicotine abstinence, is relevant to improve the outcome of smoking
cessation strategies. Sex differences exist in brain structures involved in stress
reactivity, and the neurotransmitters noradrenaline (NE) and acetylcholine (ACh)
regulate many of these brain circuits. In turn, release of NE and ACh is modulated
by both stress and the nicotine in tobacco. Thus, sex differences in the NE and ACh
systems and their interaction could contribute to smoking relapse. We therefore
investigated the effect of guanfacine, an α2-adrenergic agonist that inhibits NE
release by acting at autoreceptors, in tests of anxiolytic and antidepressant efficacy
in male and female C57BL/6J mice. There were significant differences in behavior
in these paradigms in male and female mice, but guanfacine had dose-dependent,
antidepressant-like effects in both sexes. In order to model the changes in the
cholinergic system induced by resensitization of nicotinic acetylcholine receptors
(nAChRs) during withdrawal, mice were administered physostigmine to induce a
depression-like phenotype. Guanfacine completely reversed the negative effects
of physostigmine, suggesting that the NE and ACh systems may have synergistic
effects. Finally, we determined whether receptors for nicotine might be important for
the effects of guanfacine. Down-regulation of β2 subunit-containing nAChRs in the

FUNDING: This project was supported by SRNT Grant G172FG.
JUSTIFICATION: This project may help to inform tobacco cessation treatment
strategies for female Warriors in the United States Military.
CORRESPONDING AUTHOR: Matthew Moosey, MA, Doctoral Candidate,
Uniformed Services University, Department of Medical and Clinical Psychology,
4301 Jones Bridge Road, Bethesda , MD 20814, United States, Phone: 301-7585703, Email: mmoosey@usuhs.edu
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Methods: Nic treatment groups were as follows: 1) Control 7mM oligo-[2-(2ethoxy)-ethoxyethyl)-guanidinium-chloride (PGH; n=8) and 2) 7mM PGH + nic
100mg/L (n=10). Var treatment groups were as follows: 1) Control (PGH 10mM)
2) PGH + var 0.25uM 3) PGH + var 2.5uM 4) PGH + var 12.5uM 5) PGH + var
25uM 6) PGH + var 50uM 7) PGH + var 100uM (n=6 for all groups). All treatment
solutions were made fresh, immediately before the experiments. Time of death
was recorded for all groups, and survival curves analyzed by the Mantel-Cox test.

A BEHAVIORAL ECONOMICS APPROACH TO NICOTINE
REDUCTION: SENSITIVITY TO INCREASES IN THE COST OF
NICOTINE PREDICTS SENSITIVITY TO DECREASES IN THE DOSE
OF NICOTINE
Tracy T. Smith*, MS, Laura E. Rupprecht, BS, Rachel L. Schassburger, MS, Alan
F. Sved, PhD, Eric C. Donny, PhD, University of Pittsburgh

Results: The overall survival rate at the time PGH control reached 0%, was 50%
in the PGH + nic group. In a separate study, survival data reflects a concentrationdependent therapeutic effect of var. Low doses of var improved survivability, in
fact the survival rate of 0.25uM var was 83% at the time PGH control reached
0% (p<0.005). Conversely, higher var concentrations showed significant decrease
in survival such that when 100uM var groups reached 0% survival, PGH control
group was at 83% (P < 0.005).

The FDA has the authority to regulate the nicotine (NIC) content in cigarettes
to any nonzero level. A behavioral economics framework suggests that NIC
intake is a function of the unit price of NIC (unit price = NIC cost / NIC dose).
Thus, increases in the cost of NIC and decreases in NIC content should be
equivalent manipulations. If this assumption is correct, cost may be an important
moderator of response to NIC reduction, and an individual's or subpopulations'
response to increase in cigarette cost may be used to predict response to NIC
reduction. The present study tested this assumption in adult male rats using a
self-administration procedure. Cost of NIC was manipulated using the number of
responses required to earn a NIC infusion (i.e., FR). Rats were exposed to 12 unit
price combinations in a random order. Six combinations had the same FR and
decreasing doses of NIC. A second set of six combinations had the same NIC
dose and increasing FRs. Combinations in the two sets created matching unit
prices, and for each rat two curves corresponding to the two sets were created,
each plotting NIC consumption as a function of unit price. An exponential function
was fit to each curve, and a parameter estimating sensitivity to increases in unit
price was obtained. Consumption was similar at each unit price regardless of the
cost or dose within each unit price. The largest discrepancy was for the highest
unit price where rats earned significantly less NIC when dose and cost were high
than when dose and cost were low. Sensitivity to increases in cost and sensitivity
to decreases in dose were highly correlated (r=.749, p < 0.05), suggesting that
individuals who are insensitive to increases in the cost of cigarettes are also likely
to be insensitive to decreases in the content of NIC. These data suggest that
existing information like the response of critical subpopulations to cigarette taxation
could be used to predict the response of those populations to NIC reduction. The
hypothetical Cigarette Purchase Task may also be useful. Future research will
evaluate whether the relationship between increasing cost and decreasing dose is
maintained at very low doses.

Conclusion: This study demonstrates that lose dose varenicline significantly
improves survival in a zebrafish model of HF via activation of nAChRs, which may
suggest a potential therapeutic benefit of low dose varenicline in the treatment of
heart failure.
FUNDING: Western University of Health Sciences Intramural Grant Program and
the Westenrn University of Health Sciences College of Pharmacy, Pharmaceutical
Sciences Graduate Program.
JUSTIFICATION: This data suggests a potential therapeutic benefit of low dose
varenicline in treatment of heart failure.
CORRESPONDING AUTHOR: Stephen O’Barr, PhD, Associate Professor and
Department Chair, Western University of Health Sciences, College of Pharmacy,
309 E. Second St, Pomona, CA 91766, United States, Phone: 909-469-5643,
Email: sobarr@westernu.edu
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ADOLESCENT NICOTINE EXPOSURE CAUSES
DYSREGULATIONS IN THE CHOLINERGIC SYSTEM

FUNDING: Funding for Tracy Smith was provided by the National Institute on Drug
Abuse (F31 DA037643). Research reported in this publication was supported by
the National Institute on Drug Abuse and FDA Center for Tobacco Products (CTP)
(U54 DA031659). The funding source had no other role other than financial support.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.

Erica Holliday*, Chicora Oliver, Thomas Gould, Temple University
Adolescent nicotine abuse is problematic because earlier ages of smoking
initiation are correlated with more severe nicotine dependence later in life as well as
cognitive and affective impairments in adulthood. Chronic administration of nicotine
during adolescence leads to upregulation of the α4β2 nicotinic receptor subtype
and also persistent deficits in hippocampal-dependent contextual fear learning in
adulthood (Portugal et al., 2012; Trauth et al., 1999). Since the hippocampus
has a high concentration of nicotinic acetylcholinergic receptors, it is possible that
adolescent nicotine disrupts normal cholinergic functioning within the hippocampus.
This study tested whether prior chronic nicotine exposure in adolescence leads
to a hyporresponsive or hyperresponsive nicotinic acetylcholinergic system. To
test this, animals were chronically treated with nicotine (12.6mg/kg/day) starting at
post-natal day 38 (p38) for 12 days after which pumps were removed and animals
underwent a 30 day period without treatment. At the end of 30 days animals
were trained and tested in fear conditioning. Acute nicotine was administered
at the time of testing and training at varying doses (0.045mg/kg, 0.18mg/kg, and
0.36mg/kg/day). While the medium dose of 0.18mg/kg enhanced learning in mice
pretreated with saline, only the higher dose of nicotine reversed the deficit in fear
learning caused by adolescent nicotine exposure. Thus, the cholinergic system
is hyporesponsive following adolescent nicotine as a larger quantity of nicotine is
needed to enhance learning. Further supporting the notion of a hyporesponsive
cholinergic system, dietary choline supplementation (9g/kg) following the
cessation of chronic adolescent nicotine treatment and continuing through training
and testing in fear conditioning reversed deficits in adult hippocampal-dependent
learning associated with adolescent nicotine exposure. Taken together, these
findings suggest that adolescent nicotine exposure creates a hyporesponsive
cholinergic system resulting in learning deficits that emerge in adulthood and these
deficits may be reversed with choline dietary supplementation.

JUSTIFICATION: These data suggest that how an individual or a subpopulation
responds to increases in the cost of cigarettes may predict the response of that
individual or subpopulation to decreases in nicotine content.
CORRESPONDING AUTHOR: Tracy Smith, MS, University of Pittsburgh,
Psychology, 210 S. Bouquet Street, Pittsburgh, PA PA 15260, United States,
Phone: 8035533989, Email: tgt4@pitt.edu
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NICOTINE AND VARENICLINE IMPROVE SURVIVAL IN AN ANIMAL
MODEL OF HEART FAILURE
Megan S. Molina1*, Emily Rietdorf1, D. Joshua Cameron2, Sheryl L. Chow1,
Stephen A. O’Barr1, 1Western University of Health Sciences, College of Pharmacy,
2
Western University of Health Sciences, College of Optometry
Intro: Heart failure (HF) has a distinct pathology which includes innate
immune activation and fibrosis. While smoking is a well-known risk factor of HF,
a phenomenon now known as the "smoker's paradox" has shown that smokers
have improved clinical outcomes over non-smokers following a myocardial event.
While the mechanisms behind this are still unknown, our previous studies have
demonstrated reduced complement expression, decreased cardio-fibrosis and
improved survival rates after treatment with nicotine (nic), in a chemical-induction
model of HF in zebrafish. We hypothesize that varenicline (var), a nicotinic
acetylcholine receptor (nAChR) agonist/partial agonist, may improve survival in
our zebrafish model of HF.

FUNDING: This work was funded with grant support from the National Institute
on Drug Abuse (T.J.G., DA017949). Weinstein Graduate Student Fellowship from
Temple University,
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phenotypes. Participants (N = 424) were from the PROSPER study (PROmoting
School-community-university Partnerships to Enhance Resilience) that delivered
an intervention in the 7th grade, with follow-up surveys through the 12th grade.
The intervention was randomly assigned to equal numbers of schools, and
delivered in health class. The control schools received their standard class.
Smoking in the past month was assessed with 4-point scale (0 = Never smoked,
1 = Smoked but not in last month, 2 = One or a few times, 3 = About once a
week or more). There was a main effect of the SNP on high school smoking, with
more smoking in individuals with the AA genotype compared to those with the GG
genotype (b = 0.34, p < 0.05). Smoking was marginally higher in those with the AA
compared to GA (b = 0.24, p = 0.07), and no difference was found between G/G
and G/A genotypes. When evaluating the interaction with intervention we found
a statistically significant effect such that the intervention reduced smoking in the
individuals with AA and GA genotypes to similar levels as the G/G genotype (G/G
vs. A/A: b = -0.67, p < 0.05; A/G vs. AA: b = -0.61, p < 0.05; G/G vs. A/G n.s.).
The effect of genetic ancestry, a potential confound in association tests, was not
significant using a principal coordinates analysis of additional markers tested on
these individuals.

JUSTIFICATION: This research informs on identifying and reversing consequences of adolescent nicotine abuse.
CORRESPONDING AUTHOR: Erica Holliday, MA, Graduate Research Assistant,
Temple University , 1701 N 13th street, Philadelphia, PA 19122, United States,
Phone: 703-678-9455, Email: erica.holliday@temple.edu
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ACUTE NICOTINE DISRUPTS TRACE CONDITIONED SAFETY
David A. Connor*, Thomas J. Gould, Temple University
Smokers have an increased risk of developing Post-Traumatic Stress Disorder
(PTSD), a condition in which fear inhibition is disrupted. While previous findings
show that acute nicotine enhances hippocampus-dependent forms of fear learning,
the effects of nicotine on learned safety are not clear. Learned safety occurs
when a conditioned stimulus (CS) comes to predict the absence of an aversive
unconditioned stimulus (US). Recent work from our lab suggests that acute nicotine
disrupts contextual safety, but not unpaired cued safety learning, indicating that
acute nicotine may disrupt hippocampus-dependent forms of learned safety. Thus,
we investigated the effects of acute and chronic nicotine on a backwards trace
safety conditioning protocol in mice. Training and testing occurred over 4 days
with 3 training sessions over 3 days, 5 trials per session. Each trial consisted of a
light cue (30s, CS+) that co-terminated with a foot-shock (0.57 mA, 2s) followed
by a 20s interval and then tone (30 s, CS-). Testing occurred on the 4th day in
an altered context where light CS+ and light/tone (CS+/-) compound stimuli were
presented. Conditioned safety was measured by freezing to CS+/-. Based on work
indicating that acute nicotine can disrupt contextual safety by altering hippocampal
processes, we hypothesized that acute nicotine would disrupt backwards trace
conditioned safety, a task that may recruit the hippocampus. Conversely, chronic
nicotine, which does not similarly alter hippocampal learning, was predicted to
have no effect. In our study chronic nicotine (12.6 mg/kg/d) was administered for
10 days prior to and throughout training and testing via osmotic mini-pumps while
acute nicotine (0.09 mg/kg) was given prior to all training and testing sessions.
On testing, mice administered acute nicotine showed equal freezing to the CS+
and CS+/- stimuli, indicating disrupted learned safety. In contrast, chronic mice
showed reduced freezing to the CS+/- compound, indicating learning. Previous
work suggests that acute nicotine may disrupt learned safety in this paradigm
by altering hippocampal processes. Future work will investigate the nature of
hippocampal involvement.

These results suggest that interventions designed to reduce substance use
generally, have effects on smoking that extend through high school, a period of
great risk for becoming a smoker. The role of interactions between genes and
interventions designed to reduce smoking is in early stages of study, and these
results suggest genetic effects are important to consider in evaluating intervention
outcomes.
FUNDING: National Institute on Drug Abuse (grants DA030389 and DA013709)
JUSTIFICATION: Determining how genotype alters the outcome of an adolescent
intervention will help improve future intervention design.
CORRESPONDING AUTHOR: David Vandenbergh, PhD, Associate Professor,
Penn State University, Biobehavioral Health, 303 Chandlee Laboratory, University
Park, PA 16802, United States, Phone: 8148638430, Email: djv4@psu.edu
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EFFECTS OF ACUTE, CHRONIC AND WITHDRAWAL FROM
CHRONIC NICOTINE ON CONTEXTUAL FEAR EXTINCTION
Munir G. Kutlu*, Chicora Oliver, Rob Cole, David Connor, Thomas J. Gould
Temple University

FUNDING: This work was funded with grant support from the National Institute on
Drug Abuse (T.J.G., DA017949).

Anxiety disorders such as Post-Traumatic Stress Disorder (PTSD) have
been linked to deficits in fear extinction as several studies have shown that fear
extinction is delayed in the patients with anxiety disorders. Given the high rate
of cigarette smoking in anxiety and PTSD patients, the current experiments
were conducted to examine the effects of acute and chronic nicotine as well as
withdrawal from chronic nicotine on contextual fear extinction in mice, an animal
model of exposure therapy for anxiety disorders. Animals were first trained in
a background contextual fear conditioning paradigm using white noise as a
conditioned stimulus (CS), which co-terminated with a 2 s 0.57 mA unconditioned
foot-shock stimulus (US). During initial testing and extinction sessions, animals
were placed in the same context with no CS or US presentations, and freezing
was measured as an indication of fear. Acute nicotine animals were given nicotine
injections (0.18 mg/kg) prior each extinction session whereas chronic animals
were administered nicotine (12.6 mg/kg/d) for 10 days and throughout training,
initial testing, and extinction sessions and withdrawal animals were given nicotine
during training and initial testing but not during extinction sessions. All three types
of nicotine administration impaired contextual fear extinction (Drug X Test Trial
interaction p<0.05). Based on the previous studies showing an interaction between
nicotine and brain-derived neurotrophic factor (BDNF), a potential mechanism for
the nicotine-induced impairment of contextual fear extinction may involve changes
in BDNF signaling. To test this hypothesis we systemically (i.p.) injected a subthreshold dose (2.5 mg/kg) of 7,8-dihydroxyflavone (7,8DHF), a small-molecule
TrkB agonist that fully mimics the effects of BDNF, an hour before acute nicotine
injections. While the animals that received only 7,8DHF did not show any changes
in extinction, 7,8DHF ameliorated the extinction deficit in the acute nicotine
administered animals. Overall, these results suggest that acute nicotine-induced
impairment may be related to a disrupted BDNF signaling, a hypothesis that will be
further tested in future studies.

JUSTIFICATION: We found that acute nicotine can alter learned safety, this may
have implications for understanding the relationship between smoking and anxiety
disorders such as PTSD.
CORRESPONDING AUTHOR: David Connor, BA, Graduate Student, Temple
University, Psychology, Weiss Hall 1701 North 13th Street, Philadelphia, PA
19122-6085, United States, Phone: 9088385055, Email: david.connor@temple.
edu
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CHRNA5 GENOTYPE INTERACTS WITH SCHOOL-BASED
INTERVENTION TO REDUCE HIGH SCHOOL SMOKING
David J. Vandenbergh*1,2,3, Gabriel L. Schlomer1,4, H. Harrington Cleveland4,
Alisa E. Schink3, Mark E. Feinberg5, Jenae M. Neiderhiser6, Mark T. Greenberg1,5,
Richard L. Spoth7, Cleve Redmond7, 1Department of Biobehavioral Health,
2
Neuroscience Program, 3Genetics Program, 4Department of Human Development
and Family Studies, 5Bennett Pierce Prevention Research Center, 6Department of
Psychology, The Pennsylvania State University, University Park, PA, 7Partnershps
in Prevention Science Institute, Iowa State University, Ames Iowa
Individual differences in response to an intervention to reduce substance use,
including tobacco, might be due to interactions between genes and the intervention
(G x I). We have asked whether the effect of an intervention on smoking in high
school (grades 9-12) was different based on genotype at a SNP (rs16969968)
in the CHRNA5 gene that has been associated with many smoking-related

FUNDING: This work was funded with grant support from the National Institute on
Drug Abuse (T.J.G., DA017949).
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(Normal: Slow = 28:43) were included in the analysis. Subjects underwent a 6
min resting-state fMRI scan. Functional connectivity strength (FCS), defined as
the average functional connectivity between one voxel and all gray matter voxels
in the brain, was computed for each subject. Genomic DNA was assayed from
blood samples using standard protocols. A 2 (Genotype: Normal, Slow) × 2
(Status: Smokers, Nonsmokers) ANCOVA was performed on the FCS, including
age, gender, IQ and years of education as covariance. Significant CYP2A6
GENOTYPE × SMOKING STATUS interactions were found in the dorsal anterior
cingulate cortex (dACC), bilateral striatum, bilateral insula, dorsal lateral prefrontal
cortex, and middle frontal gyrus (p < 0.05, corrected). Post-hoc analysis revealed
that smokers with normal metabolizer genotype have higher FCS than slow
metabolizer genotype group in all regions; no CYP2A6 genotype effect was found in
nonsmokers. This is the first study to reveal interactions of the CYP2A6 genotype
and nicotine use on brain functional connectivity. The interactions were mainly
located in structures within mesocorticolimbic circuits, which have been implicated
in drug addiction. Since the rate of nicotine metabolism is slower in individuals with
the slow CYP2A6 genotype, these results suggest that a greater amplitude and/or
longer duration of nicotine may reduce the FCS in mesocorticolimbic circuits. It is
consistent with a previous study showing lower cue reactivity associated with the
slow CYP2A6 genotype in smokers and suggests that that CYP2A6 genotype can
shape brain circuits differentially in smokers and nonsmokers.

JUSTIFICATION: The results we present here show the effects of nicotine on fear
extinction and therefore, it may inform us about the effects of smoking on PTSD
treatment.
CORRESPONDING AUTHOR: Munir Kutlu, PhD, Post-doctoral Fellow, Temple
University, Psychology, 214 Price Avenue Apt. K23, NARBERTH, PA 19072,
United States, Phone: 9196992900, Email: munir.kutlu@temple.edu
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CINGULATE-STRIATAL CIRCUIT ALTERATIONS IN A RODENT
MODEL OF NICOTINE DEPENDENCE
Julia K. Brynildsen*1, Li-Ming Hsu1, Hanbing Lu, PhD1, Yihong Yang, PhD1, Elliot
A. Stein, PhD1, Kia J. Jackson, PhD2, Allison C. Hoffman, PhD2, 1Neuroimaging
Research Branch, National Institute on Drug Abuse-Intramural Research Program,
NIH, 2Center for Tobacco Products, FDA
We previously demonstrated in human smokers that strength of functional
connectivity between the dorsal anterior cingulate cortex (dACC) and ventral
striatum (VS) negatively correlates with nicotine addiction severity, while
connectivity strength of specific cortical-cortical circuits increases following NRT.
To determine whether this dACC-VS connectivity relationship predisposes an
individual to or results from nicotine dependence, we developed a rodent model
to assess alterations in circuitry following dependence and withdrawal from
intermittent nicotine. We used an osmotic minipump attached to a Lynch coil
alternately filled with nicotine (1.2 mg/kg/d (low dose) or 4.8 mg/kg/d (high dose))
or saline and mineral oil to automatically administer nicotine intraperitoneal to
rats (n=12/group) in a 1 hr on/off pattern for 14 days. Resting-state fMRI was
performed on anesthetized rats at pretreatment baseline (Day 0), immediately
after nicotine exposure (Day 14), and after 14 days of abstinence (Day 28).
One day prior to each imaging session, nicotine dependence was assessed by
administering mecamylamine and scoring behavioral withdrawal signs for 50 min.
A generalized linear mixed model revealed a Day × Treatment interaction (p=.004),
whereby high-dose rats showed more withdrawal signs than both low-dose (p=.05)
and saline (p=.001) rats at Day 14. Both low- and high-dose rats displayed more
withdrawal signs at Day 14 than at either Day 0 or Day 28 (p≤.005), suggesting
nicotine dependence dissipates within 14 days of abstinence. Whole brain
analysis of fMRI data revealed a negative correlation between dependence
severity and a functional circuit between a cingulate seed (area CG1) and dorsal
striatum, and positive correlations between dependence severity and circuits
between the CG1 seed and VS, orbitofrontal cortex, and retrosplenial cortex (rat
posterior cingulate cortex). These correlations were no longer evident at Day 28.
Our results demonstrate effective back translation of the aforementioned human
study and suggest that the relationship between dependence severity and circuit
strength is addiction-induced rather than predispositional.

FUNDING: Supported by the Intramural Research Program of the National Institute
on Drug Abuse, National Institutes of Health, NIH PGRN grant DA020830, CIHR
grant TMH109787, an Endowed Chair in Addiction for the Department of Psychiatry,
CAMH and the CAMH foundation, the Canada Foundation for Innovation (#20289
and #16014) and the Ontario Ministry of Research and Innovation.
CORRESPONDING AUTHOR: Elliot Stein, PhD, Branch Cheif, National institute
of drug abuse, 251 Bayview Blvd, Suite 200, Baltimore, MD 21224, United States,
Phone: (443- 740-2650, Email: EStein@intra.nida.nih.gov
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A TEST OF THE ROLE OF MOTIVATION IN SMOKERS'
SUBJECTIVE RESPONSES TO PLACEBO CIGARETTES
Babita Das, PhD*1, Tessa Ratner, BS2, Laura M. Juliano, PhD3, 1University of
Maryland School of Public Health, 2Virginia Commonwealth University, 3American
University
It is believed that a variety of psychological mechanisms play a role in
producing placebo effects, including but not limited to expectations, conditioning,
and motivation. Most research to date has focused on classical conditioning
and expectancy explanations, but few studies have examined how motivation
to respond to a placebo contributes to the placebo effect. This study attempted
to manipulate the motivation to respond to a placebo (denicotinized) cigarette
in regular smokers. Participants were randomly assigned to an instructional
set manipulation intended to induce low motivation to experience placebo
effects (n=40) or high motivation to experience placebo effects (n=40) before
they knowingly smoked a placebo cigarette. Motivation was manipulated via
scripts that described people who like placebo cigarettes as either possessing
desirable (e.g., educated) or undesirable characteristics. Urge to smoke, mood,
nicotine withdrawal, and smoking satisfaction were assessed before and after the
manipulation. Smokers in the high motivation group reported significantly greater
reduction in urge and withdrawal, and greater smoking satisfaction and reward
than those in the low motivation group, even after controlling for socially desirable
responding. These results are among the first to empirically demonstrate that
motivation may play a role in placebo responding and could have implications for
the use of open-label placebos as therapeutic agents.

FUNDING: Supported by the NIDA-IRP and a grant from the FDA Center for
Tobacco Products.
CORRESPONDING AUTHOR: Julia Brynildsen, Bachelor of Arts, PostBaccalaureate Fellow, National Institute on Drug Abuse, Neuroimaging Research
Branch, 251 Bayview Blvd, Baltimore, MD 21224, United States, Phone: 443-7402634, Email: brynildsenjk@mail.nih.gov
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CYP2A6 GENOTYPE DIFFERENTIALLY SHAPES STRIATALCORTICAL BRAIN CIRCUITS IN SMOKERS VS. NONSMOKERS

FUNDING: This study was conducted while the first author, Babita Das, was
at American University. The study was supported by a Doctoral Dissertation
Fellowship Award awarded to Babita Das from the American University College of
Arts and Sciences and by 1R01DA033235 awarded to Laura M. Juliano from the
National Institute on Drug Abuse.

Sufang Li, Rachel F. Tyndale, Ewa Hoffmann, Yihong Yang, Elliot A. Stein*,
Neuroimaging Research Branch, NIDA-IRP, NIH, Baltimore, MD, USA, Centre for
Addiction and Mental Health and Departments of Psychiatry, Pharmacology and
Toxicology, University of Toronto

CORRESPONDING AUTHOR: Babita Das, PhD, Post Doctoral Fellow, University
of Maryland School of Public Health, Tobacco Center of Regulatory Science,
University of Maryland-College Park, College Park, MD 20742, United States,
Phone: 3014052381, Email: bdas1@umd.edu

Genetic variations in CYP2A6 determine the rate of nicotine metabolism and
are associated with smoking behaviors. A functional brain imaging study showed
that genetic variation in CYP2A6 modulates neural reactivity to smoking cues.
However, whether the CYP2A6 genotype directly shapes the intrinsic functional
connectivity of brain circuits and how such genotype effects, if any, interact with
smoking remains unknown. We addressed these issues using resting-state fMRI
and network analysis. 48 smokers (Normal: Slow = 25:23) and 71 non-smokers
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concentrations were lower than in the control rats. Histopathological findings in
the non-respiratory tract consisted of an the appearance of vacuolization in the
liver. In the respiratory tract, mild laryngeal epithelial hyperplasia and squamous
metaplasia was observed, as well as an increased epithelial thickness. A low level
of lung inflammation was found in the nicotine-exposed rats. Most of the effects
were nicotine exposure concentration-dependent.

THE CONTRIBUTION OF RARE AND COMMON VARIANTS IN 30
GENES TO RISK NICOTINE DEPENDENCE
Jiekun Yang1, Shaolin Wang1, Zhongli Yang1, Jennie Z. Ma1, Ming D. Li1*, Colin A.
Hodgkinson2, David Goldman2, Thomas J. Payne3, 1University of Virginia, 2NIAAA,
NIH, 3University of Mississippi Medical Center

In conclusion, minor biological effects related to inhalation of nicotine either
alone or in combination with pyruvic acid were observed in a 28-day inhalation
study. The nicotine-related effects were not modulated by pyruvic acid.

Genetic and functional studies have revealed that both common and rare
variants of several nicotinic acetylcholine receptor (nAChR) subunits are
associated with nicotine dependence (ND). In this study, we identified variants
in 30 candidate genes including nicotinic receptors in 200 sib pairs selected from
the Mid-South Tobacco Family (MSTF) population with equal numbers of African
Americans (AAs) and European Americans (EAs). We selected 135 of the rare and
common variants and genotyped them in the Mid-South Tobacco Case-Control
(MSTCC) population, which consists of 3088 AAs and 1430 EAs. None of the
genotyped common variants showed significant association with smoking status
(smokers vs. non-smokers), Fagerström Test for Nicotine Dependence (FTND)
scores, or indexed cigarettes per day (CPD) after Bonferroni correction. Rare
variants in NRXN1, CHRNA9, CHRNA2, NTRK2, GABBR2, GRIN3A, DNM1,
NRXN2, NRXN3, and ARRB2 were significantly associated with smoking status in
the MSTCC AA sample, with Weighted Sum Statistic (WSS) P values ranging from
0.0024 to 0.00013 after 1,000,000 phenotype rearrangements. We also observed
a significant excess of rare nonsynonymous variants exclusive to EA smokers in
NRXN1, CHRNA9, TAS2R38, GRIN3A, DBH, ANKK1/DRD2, NRXN3, and CDH13
with WSS P values between 0.000035 and 0.000001. Variants rs142807401
(A432T) and rs139982841 (A452V) in CHRNA9 and variants V132L, V389L,
rs34755188 (R480H), and rs75981117 (N549S) in GRIN3A are of particular
interest because they are found in both the AA and EA samples. A significant
aggregate contribution of rare and common coding variants in CHRNA9 to the risk
for ND (SKAT-C: P = 0.0012) was detected by applying the combined sum test in
MSTCC EAs. Together, our results indicate that rare variants alone or combined
with common variants in a subset of 30 biological candidate genes contribute
substantially to the risk of ND.

FUNDING: Funded by Philip Morris International
JUSTIFICATION: Safety of inhaled nicotine and nicotine salts.
CORRESPONDING AUTHOR: Patrick Vanscheeuwijck, PhD, Head of
Experimental Biology, Philip Morris International, R&D - Biological Systems
Research, Quai Jeanrennaud 5, Neuchâtel, Neuchâtel 2000, Switzerland, Phone:
0041796668344, Email: patrick.vanscheeuwijck@pmi.com
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INTERACTION OF WILLINGNESS TO PAY FOR CIGARETTES,
QUITTING MOTIVATION AND NICOTINE DEPENDENCE
Melinda Ashe, BA*, Sara Couture, BS, Stephen J. Wilson, PhD, The Pennsylvania
State University
There is a rapidly growing interest in the incorporation of behavioral economic
measures, such as delay discounting or loss aversion, into the study of addictive
processes (e.g. Bickel, Johnson, Koffarnus, MacKillop, & Murphy, 2014). Eliciting
an individual's willingness to pay (WTP) for an opportunity to smoke is a relatively
quick and intuitive way to explore how the economic valuation of nicotine is related
to smoking behavior, and is being used increasingly in smoking cessation research
(e.g. Stavem, Røgeberg, Olsen, & Boe, 2008). However, there has been a paucity
of literature describing the general distribution of WTP for cigarettes and how it
interacts with other variables important to abstaining. The current study addressed
this gap by utilizing behavioral data from 281 participants to explore how a freeresponse WTP item is distributed and related to nicotine-dependence and the
motivation to quit smoking. The sample was composed of 18-45 year olds (70%
male, 62% Caucasian). Participants' WTP for a single cigarette ranged from $0 to
$10,000, which included three outliers that fell more than 3 standard deviations
above the sample mean. After removing outliers, the mean WTP was $6.03 with
a standard deviation of $31.37; the distribution was positively skewed, with the
majority of respondents in the $0 to $1 range. WTP did not differ significantly across
sex or ethnicity and did not covary significantly with age, education or income. For
active smokers with no expressed interest in quitting (n = 83), WTP was positively
correlated with nicotine dependence (r = 0.229, p = 0.042), but for participants with
an interest in quitting (n = 198), there was a non-significant negative association
between WTP and nicotine dependence (r = - 0.23, p = 0.751). Understanding
precisely how, and for whom, economic indicators predict smoking behavior will
allow researchers to determine the optimal way to incorporate these measures
into clinical and empirical settings. Future studies should examine if, as these
data suggest, WTP is a particularly meaningful predictor for smokers who are not
currently motivated to quit.

FUNDING: NIDA012844
JUSTIFICATION: Genetics play an important role in smoking addiction.
CORRESPONDING AUTHOR: Ming Li, PhD, Professor, University of Virginia,
Psychiatry and NB Sciences, 450 Ray C Hunt Drive, Charlottesville, VA 22903,
United States, Phone: 4342430566, Email: ml2km@virginia.edu
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TOXICITY OF INHALED NICOTINE AND PYRUVIC ACID
AEROSOLS (SEPARATELY AND COMBINED) IN SPRAGUEDAWLEY RATS IN A 28-DAY OECD TG412 INHALATION STUDY
M. Esposito1, B. Phillips1, P. Vanscheeuwijck*1, A. Buettner2, J. Hoeng1, W.
Schlage1, J. Verbeeck1, M.C. Peitsch1, 1Philip Morris International, Philip Morris
Products S.A., Neuchâtel, Switzerland, 2Histovia GmbH, Overath, Germany.
The toxicity of a nebulized mixture of nicotine and pyruvic acid, nicotine,
and sodium pyruvate, was characterized in a repeated dose inhalation study.
Sprague-Dawley rats were nose-only exposed for 6 hours per day, 5 days per
week in a 28-day study to either filtered air, PBS (solvent control), nicotine (50
microgram/liter), sodium pyruvate (33.9 microgram/liter), or three concentrations
of the nicotine-pyruvic acid mixture (nicotine concentrations were 18, 25, and 50
microgram/liter, with equimolar concentrations of pyruvic acid) . The test aerosols
were produced using jet collision nebulizers and were in the respirable particle
size range.

FUNDING: This study was conducted while the third author was at the University
of Pittsburgh. Supported by NIH Grant R01 DA02463.
JUSTIFICATION: This study will enable other clinical researchers to incorporate
willingness to pay more confidently into their work, hopefully progressing understanding of smoking behavior and smoking cessation.
CORRESPONDING AUTHOR: Melinda Ashe, B.A., Graduate Student, The
Pennsylvania State University, Clinical Psychology, 130 Farmstead Lane, State
College, PA 16803, United States, Phone: 434-882-0162, Email: melinda.l.ashe@
gmail.com

Compared to the air control, the PBS and pyruvate groups showed no
treatment-related effects. Effects in the rats exposed to the test atmospheres
containing nicotine were as follows: In life observation showed a reduced weight
gain. However, food consumption was not significantly reduced over the study
duration. No exposure-related mortality or abnormal gross pathological findings
were observed. Organ weight changes were noted in liver (increase) and spleen
(decrease). Clinical pathology evaluation showed slightly higher erythrocyte and
hemoglobin values in nicotine-exposed females relative to control. In addition
the neutrophil count was higher whereas the lymphocyte count was lower in all
animals exposed to nicotine. For the clinical chemistry, blood alkaline phosphatase
and alanine aminotransferase activities were higher; cholesterol and glucose
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= 12.9), the majority were male (56.5%), Caucasian (91.3%), reported smoking
an average of 15.2 (SD = 9.6) tobacco cigarettes per day, and a mean baseline
Carbon Monoxide (CO) level of 18.7 ppm.

IMPACT OF NICOTINE WITHDRAWAL ON FLEXIBLE DECISIONMAKING AND FRONTOSTRIATAL BDNF

Findings: Analysis of changes in withdrawal symptoms revealed a significant
time by product interaction (p = .036, n2p = .202). Participants experienced a
larger reduction in symptoms of nicotine withdrawal after using 2nd generation
e-cigarettes as compared to 1st generation e-cigarettes.

Vinay Parikh, Purav J. Patel, Rachel L. Poole, Robert D. Cole*, Thomas J. Gould
Department of Psychology and Neuroscience Program, Temple University,
Philadelphia, PA
Nicotine addiction is a global health problem and smoking-related illness
is the largest preventable cause of death. Although, the smoking cessation
produces various somatic and affective signs of withdrawal during first few days
of abstinence, withdrawal-related cognitive deficits are considered to be the most
critical symptoms that predict relapse. The present study was designed to examine
the effects of nicotine withdrawal on cognitive control processes in mice. Because
the integrity of frontostriatal circuits is critical for executive processes, and brainderived neurotrophic factor (BDNF) modulates plasticity in these circuits, we
also assessed the effects of nicotine withdrawal on prefrontal and striatal BDNF
expression. Male C57BL/6J mice were trained in an operant cognitive flexibility task
that required the animals to switch from a visual cue-based discrimination strategy
to an egocentric spatial response strategy to obtain a reward. Osmotic minipumps
were implanted subcutaneously to deliver either saline or nicotine (18mg/kg/
day; base) for 4 weeks. Precipitated withdrawal was induced via a subcutaneous
injection of mecamylamine, a non-specific nicotinic receptor antagonist (3mg/
kg), 20 min. prior to testing. Animals undergoing precipitated withdrawal required
more trials to reach criterion (p=0.01). Subsequent error analyses indicated that
slower acquisition was mostly related to these animals' inability to maintain a new
learning strategy (learning errors: 17.57±1.49 vs 9.62 ± 2.28 in controls, p=0.005).
Moreover, the ratio of striatal to prefrontal BDNF levels robustly increased following
mecamylamine-precipitated withdrawal as compared to the saline/nicotine-treated
animals that were challenged with saline (both p<0.01). These findings suggest
that the ability to shift strategies in order to maintain goal directed behavior is
disrupted during nicotine abstinence and may possibly involve perturbations in
corticostriatal BDNF signaling. As cognitive changes during nicotine abstinence
predict relapse, therapeutic strategies aimed at normalizing BDNF imbalance and
restoring executive functions may be considered for smoking cessation.

Conclusions: This study aimed to examine potential differences in the
comparative efficacy of 1st and 2nd generation e-cigarettes in reducing symptoms
of nicotine withdrawal within a sample of nicotine dependent individuals naòve to
e-cigarette use. Results indicate that 2nd generation e-cigarettes produced greater
reductions in withdrawal symptoms as compared to 1st generation e-cigarettes.
Changes in reported importance and confidence in quitting smoking after
using each product were also examined, however no significant changes were
observed. The current results provide preliminary support for the hypothesis that
products within the broad category of e-cigarettes may differ in their effectiveness
as smoking cessation aids by demonstrating difference among these products
in their ability to reduce withdrawal symptoms which is a critical component of
successful smoking cessation.
FUNDING: This study was funded by the Department of Marketing at Oklahoma
State University.
JUSTIFICATION: Current results may impact views on potential effectiveness of
e-cigarettes as smoking cessation aids.
CORRESPONDING AUTHOR: William Lechner, M.S., Graduate Student,
Oklahoma State University, 118 N. Murray Hall, Stillwater, OK 74074, United
States, Phone: 8144501093, Email: william.lechner@okstate.edu
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CRAVING-RELATED BEHAVIORAL RESPONSES TO REDUCED
NICOTINE CIGARETTES: PRELIMINARY FINDINGS

FUNDING: Brain and Behavior Research Foundation; NIH Grant CA143187
CORRESPONDING AUTHOR: Robert Cole, Temple University, Psychology and
Neuroscience, 1701 N 13th Street, Philadelphia, PA 19122, United States, Phone:
215 204 2611, Email: robcole@temple.edu

P. Faulkner, D. Ghahremani, C. M. Cox, C. Vigil, S. Madziarski, E. D. London
Smoking contributes to more than 480,000 deaths each year in the United
States alone, costing the US government more than $133 billion per year in direct
medical costs. In order to affect an improvement in public health, the FDA aims to
better understand the behavioral and neural effects of regulating levels of nicotine,
the key addictive agent in cigarettes. This ongoing study examines the effects of
reduced nicotine cigarettes (RNCs) upon craving, withdrawal and mood, as well
as the liking and drug effects of each cigarette. Six participants each attended
five testing sessions, in which they completed a series of questionnaires and a
cigarette-craving task while undergoing fMRI scanning, in which they observed
videos of people smoking or not smoking and rated their subjective craving levels.
Participants completed these measures both after overnight abstinence from
smoking and after smoking one of four RNCs with different nicotine contents
(0.763, 0.231, 0.110, 0.027 mg), or their own brand of cigarette. Participants
reported both an increased liking and drug-effect after smoking their own brand
cigarette, although this was not significant. Smoking their own brand and all
but one of the RNCs reduced craving, but there was no significant difference in
craving reduction across cigarettes. Further, there was no effect of smoking upon
either positive or negative mood. Results of the craving task revealed decreased
craving after smoking a cigarette. Further, there was a trend towards increased
craving after viewing videos of people smoking compared to videos of people
not smoking. In this contrast (smoking vs. non-smoking cues), there was greater
fMRI activation in medial prefrontal cortex, right anterior insula, right inferior frontal
cortex, bilateral ventral striatum, right amygdala, and thalamus. Analyses indicated
decreases in activation in rostral anterior cingulate, posterior cingulate, precuneus,
and thalamus for participants' preferred-brand cigarette. These preliminary results,
despite a very limited sample size, highlight the usefulness of examining the effects
of cigarettes with varying nicotine content on behavioral and neural measures of
craving.

POS2-25

THE COMPARATIVE EFFICACY OF 1ST VS. 2ND GENERATION
ELECTRONIC CIGARETTES IN REDUCING SYMPTOMS OF
NICOTINE WITHDRAWAL
William V. Lechner1*, Ellen Meier1,2, Josh L. Wiener1, DeMond M. Grant1, Jenna
Gilmore1, Matt R. Judah1, Adam C. Mills1, Theodore L. Wagener2,3, 1Oklahoma
State University, Stillwater, Oklahoma, 2Oklahoma Tobacco Research Center
(OTRC),Oklahoma City, Oklahoma, 3University of Oklahoma Health Sciences
Center, Oklahoma City, Oklahoma
Aims: To examine the comparative efficacy of 1st and 2nd generation
e-cigarettes in reducing nicotine withdrawal symptoms in a sample of current
smokers with little or no experience using e-cigarettes.
Background: Presently, electronic cigarettes (e-cigarettes) are studied as
though they are a homogeneous category. However, there are several noteworthy
differences in the products that fall under this name including potential differences
in the efficacy of these products as smoking cessation aids.
Design and Setting: Twenty-two mildly to moderately nicotine dependent
individuals were randomized to a crossover design in which they used 1st and 2nd
generation e-cigarettes on separate days. Participant's mean age was 28.6 (SD

FUNDING: R01 from the National Institute of Health
JUSTIFICATION: This study may provide results that will help the FDA to regulate
the amount of nicotine in cigarettes and subsequently improve public health.
CORRESPONDING AUTHOR: Paul Faulkner, PhD, Clinical Neuroscience,
Postdoctoral Researcher, University California, Los Angeles, Semel Institute for
Neuroscience and Human Behvaiour, 760 Westwood Plaza, Los Angeles, CA
90024, United States, Phone: 323-283-2288, Email: pfaulkner@mednet.ucla.edu
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observed in saline-treated rats. These findings suggest that VCL could enhance
the efficacy of nicotine reduction policy by raising the nicotine content needed
to promote smoking reduction or cessation and limiting the risk of compensatory
smoking. Conversely, nicotine reduction policy could enhance the efficacy of VCL.

George A. Buzzell, BS*1, Craig G. McDonald, PhD1, Lizette E. Nkongho, BA2,
Azieb W. Kidanu, MPH2, Pamela I. Clark, PhD2, Hyoshin Kim, PhD3, Marielle C.
Brinkman, BS3, Sydney M. Gordon, PhD3, 1George Mason University, 2University
of Maryland, 3Battelle

FUNDING: Supported by NIH/NIDA grant R01-DA026444 (LeSage, PI).

Despite an increase in the prevalence of a variety of smokeless tobacco
products being used, the neurocognitive effects of these products and their
potential for abuse remains unclear. The use of traditional cigarettes is associated
with an acute impact on neurocognitive processing which can be detected using
event-related potentials (ERPs), a sensitive measure of transient brain activity.
Specifically, an acute "boost" to attentional processes has been observed following
cigarette use, a phenomenon that may be linked to abuse liability. However, it
remains unknown whether comparable attentional enhancement is produced by
smokeless tobacco products. In the present study, this question was investigated
by comparing ERP indices of attentional amplification following exposure to a
number of smokeless tobacco products as compared to a control product. During
five separate laboratory visits, smokeless tobacco users used Verve, Ariva, Skoal,
Camel Snus, or medicinal nicotine (control product) in a Latin square order.
During experimental sessions, ERPs were recorded while participants performed
a two-stimulus oddball task. ERPs were recorded immediately before and after
30 minutes of product use, as were subjective measures (relief of craving/
withdrawal). In addition, EEG data were recorded immediately prior to product
use as well as during the 30-minute period of product usage. An ERP component
associated with attentional amplification, the lateral-occipital N2, was differentially
affected as a function of product type. Only Skoal and Camel Snus produced an
increase in amplitude of the N2 component. None of the products tested resulted
in enhancement of the P3 component. The findings for Skoal and Camel Snus
are consistent with our previous work examining the neurocognitive effects of
traditional cigarettes. These preliminary results support the notion that some, but
not all, smokeless tobacco products produce qualitatively similar neurocognitive
effects as compared to cigarettes. We are now examining the relation between
neurocognitive boost measures and subjective measures of relief from craving
and withdrawal.

CORRESPONDING AUTHOR: Mark LeSage, Minneapolis Medical Research
Foundation, 701 Park Ave, Minneapolis, MN 55415, United States, Phone: 612873-9857, Email: lesag002@umn.edu

ACUTE NEUROCOGNITIVE ALTERATIONS PRODUCED BY
SMOKELESS TOBACCO PRODUCTS

JUSTIFICATION: This study suggests that smoking cessation medications and
nicotine reduction policy could act additively or synergistically to improve public
health.
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FREQUENCY MATTERS: RELATIONSHIP BETWEEN NUMBER
OF BINGE DRINKING DAYS AND CIGARETTE SMOKING AMONG
YOUNG ADULT SMOKERS
Noah R. Gubner, PhD*1, Danielle E. Ramo, PhD1,2, 1Center for Tobacco Control
Research and Education, 2Department of Psychiatry, University of California, San
Francisco, CA.
Introduction: High prevalence of tobacco smoking has been reported in
individuals who binge drink alcohol. The goal of the current study was to further
examine the relationship between frequency of past month binge drinking and
characteristics of tobacco use in young adults who smoke cigarettes.
Methods: An anonymous online survey was administered to 1987 young adults
(36.7% female, mean age=20.6, SD 2.1) from across the US, who had smoked
at least 1 cigarette in the past month. Demographics, tobacco, and alcohol use
were assessed. The Timeline Followback (TLFB) method assessed past month
drinks and cigarettes smoked, from which number of binge drinking days (4 or
more drinks for women, 5 or more drinks for men) was calculated. Participants
were divided into four groups based on frequency (0, 1-3, 4-8, or 9+ binge drinking
days/month).

FUNDING: Supported by NIH/NIDA grant # 1R01DA031142
CORRESPONDING AUTHOR: George Buzzell, George Mason University, 4400
University Drive, Fairfax, VA 22030, United States, Phone: 703-851-5843, Email:
gbuzzell@gmu.edu

Results: More than half (56.6%) of participants reported at least one binge
drinking day in the past month. Binge drinkers were more likely to be social
smokers (76.4% vs 63.6%; X2=35.5, p< 0.001), less likely to smoke within the first
30 mins of waking (33.6% vs 40.6%; X2=11.13, p<0.01), and had more temptation
to smoke in positive affect/social situations (F=13.1, p<0.001) than non-binge
drinkers; but there were no differences in number of cigarettes smoked or number
of smoking days in the past month. In contrast, among individuals with at least
1 past month binge drinking episode (N=1125), there was a significant positive
linear trend between frequency of binge drinking and both number of smoking
days (F=45.0, p<0.001), and total cigarettes smoked (F=36.6, p<0.001). Among
binge drinkers, there was also a significant positive linear relationship between
frequency of binge drinking and temptation to smoke in positive affect/social
situations (F=13.1, p<0.001).
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EFFECTS OF VARENICLINE ON THE NICOTINE REINFORCEMENT
THRESHOLD AND COMPENSATION IN AN ANIMAL MODEL OF
NICOTINE REDUCTION POLICY
Mark G. LeSage, PhD*, Mylissa Staley, Minneapolis Medical Research Foundation
and University of Minnesota.

Conclusions: Frequency of binge drinking (not just prevalence) is an important
factor influencing tobacco smoking in young adults in the US. More frequent binge
drinking may also be associated with greater cigarette craving in positive affective/
social situations, suggesting that binge drinkers and non-binge drinkers may differ
in smoking temptation situations.

Reducing the nicotine content in tobacco products is being considered by the
FDA as an industry-wide policy to reduce the addictiveness of tobacco products.
Such a policy could enhance the efficacy of current medications for smoking
reduction or cessation. Conversely, medications could augment the efficacy of
nicotine reduction policy. For example, via its blockade of nicotinic receptors,
the partial-agonist varenicline (VCL) could increase the nicotine reinforcement
threshold (the lowest dose needed to maintain smoking). In addition, VCL's
agonist activity could serve as a substitute for nicotine and thereby limit the
compensatory smoking that could occur in response to reduced nicotine cigarettes
(RNCs). However, the ability of VCL to enhance the reinforcing effects of nicotinepaired stimuli in animals suggests such effects could serve to maintain smoking
RNCs and limit VCL's ability to increase the reinforcement threshold. The purpose
of the present study was to examine these issues in an animal model of nicotine
reduction policy. Eighteen rats were trained to self-administer nicotine (0.06 mg/
kg) during daily 2-hr sessions. After NSA stabilized, the unit dose was reduced
weekly until extinction levels of responding were achieved. Rats received daily
saline or VCL (0.1 or 0.3 mg/kg s.c.) pretreatment throughout the dose reduction
protocol. Compared to saline, both VCL doses shifted the nicotine unit dose
response curve downward and increased the threshold reinforcing nicotine dose
from 4.1 ╡g/kg (saline) to 17.5 ╡g/kg (0.1 VCL, p<0.05) and 23.5 ╡g/kg (0.3 VCL,
p<0.05). Both VCL doses completely blocked the compensatory increases in NSA

FUNDING: Support: This work was supported by NIH NIDA grant K23 DA032578
and in part by a grant from the National Cancer Institute Grant CA-113710.
JUSTIFICATION: Understanding the relationship between binge drinking and
tobacco use in young adults may help to identify at risk populations and aid in the
development of targeted smoking cessation interventions.
CORRESPONDING AUTHOR: Noah Gubner, PhD, Postdoctoral Fellow, UCSF,
CTCRE, 530 Parnassus Ave, Suite 366, San Francisco, CA 94143, United States,
Phone: 360-840-6639, Email: noah.gubner@ucsf.edu
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influencing emission levels. By way of comparison, emissions from combustible
cigarettes show significant sensitivity to both puff volume and duration, consistent
with the importance of oxygen supply in a combustion-based system.

THE INFLUENCE OF NICOTINE ON ALCOHOL CONSUMPTION IN
ADOLESCENT C57BL/6J MICE

The work in this study demonstrates significant differences in the importance of
puffing parameters on the emissions from conventional cigarettes and e-cigarettes.
As greater understanding of real-world e-cigarette puffing topography emerges,
this study can support the development of standardised e-cigarette testing
regimes.

Brenita C. Jenkins*, Laura C. Klein, Helen M. Kamens, Department of Biobehavioral
Health, Pennsylvania State University, University Park, PA
Nicotine and alcohol are often co-used, and initiation of use of these
substances generally occurs during adolescence. Adolescence is a crucial time
for brain maturation and studies indicate that people who start smoking or drinking
during this time are more likely to have problems quitting later in life. The aim of
this study was to examine how adolescent nicotine exposure influences alcohol
consumption in female C57BL/6J mice. This strain of mice was chosen because
it readily consumes both alcohol and nicotine at the concentrations offered. Mice
were individually housed and allowed to acclimate to the testing environment.
During the nicotine-treatment phase, adolescent mice (beginning at PND 34 +/- 3
days) were given access to either nicotine (200 micrograms/mL) or water for 22
hours a day. Water was available to the animals for the remaining 2 hours (starting
3 hours after lights were turned off). The nicotine treatment phase lasted 10 days.
On the 7th day of nicotine treatment the 4-day ethanol drinking-in-the-dark (DID)
protocol was started. Briefly, during the 2 hours when nicotine was not available, a
single bottle of 20% ethanol was presented. After the 2 hours of alcohol exposure,
mice were given their previous regimen of water or nicotine. On the final day
mice had access to ethanol for 4 hours and tail blood was collected to assay
blood ethanol concentration (BEC). C57BL/6J mice given access to nicotine
during adolescence had significantly greater BECs compared to subjects who
only had water available (t = -2.95(8), p <0.05). Ethanol consumption followed
a similar trend with nicotine-treated animals consuming more, but this did not
reach statistical significance. These studies suggest that nicotine exposure during
adolescence increases alcohol consumption. Further work is needed to isolate the
neurobiological mechanisms that underlie these findings.

FUNDING: The study was funded by British American Tobacco
JUSTIFICATION: There is considerable interest in quantifying the emissions
aerosol constituents from e-cigarettes. However, there are no formal agreed
standards for the laboratory testing of e-cigarettes, and a number of puffing
regimes have been used to date. This study demonstrates the relative importance
of machine puffing parameters on aerosol yields and thereby identifies priorities
for future topography studies.
CORRESPONDING AUTHOR: Kevin McAdam, PhD, Head of Nicoventures
Research, Nicoventures, 22 Tudor Street, London, London EC4Y 0AY, United
States, Phone: 02380793753, Email: kevin_mcadam@bat.com
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A PRELIMINARY STUDY OF THE EFFECTS OF SMOKING
ABSTINENCE AND NICOTINE WITHDRAWAL ON EXPERIMENTAL
PAIN REACTIVITY
Joseph W. Ditre*, Emily L. Zale, Jesse D. Kosiba, Martin J. De Vita, Department of
Psychology, Syracuse University

FUNDING: Acknowledgements: K01 AA019447 (HMK) and the Social Science
Research Institute (LCK)

Although animal research has consistently demonstrated increased pain in
the context of nicotine deprivation, we are not aware of any previous studies
that manipulated smoking abstinence to test whether nicotine deprivation and
subsequent withdrawal effects may increase experimental pain reactivity among
humans. METHOD: Participants (113 daily smokers; M CPD = 22) were randomized
to 24-hr smoking abstinence (SA; n = 45), 2-hr minimal deprivation (MD; n = 35), or
continued smoking (CS; n = 33) conditions. Given observed variability in expired
CO among SA smokers who reported having abstained for 24 hrs, an established
cutoff of 3ppm was employed to distinguish those who likely fully abstained (SA-A;
< 3ppm; 84% CO reduction; n = 22), from those who likely substantially reduced
their smoking (SA-R; > 3ppm; 47% CO reduction; n = 23). Pain was induced
using topical capsaicin, which provides for a relatively long-lasting stimulus that
approximates key features of clinical pain. Primary outcomes included measures
of nicotine withdrawal (MNWS) and numerical pain ratings at 5, 10, 15, 20, 25,
and 30 min post-application. RESULTS: Across all participants, pre-application
nicotine withdrawal scores predicted greater pain at 5, 15, 20, 25, and 30 min
(all ps < .05). We observed main effects of the abstinence manipulation on pain
ratings at 10 and 15 min post-application (ps < .05), such that participants who
reduced their smoking (SA-R) evinced greater reactivity during the peak phase
of capsaicin pain induction than participants who had continued smoking (CS).
Finally, we observed significant indirect effects of the abstinence manipulation (for
SA-R vs. CS) on pain ratings at 20, 25, and 30 min via MNWS scores, such that
reduced smoking increased withdrawal (p < .001), which in turn was associated
with greater pain reporting during the plateau phase of capsaicin pain induction.
CONCLUSIONS: Abstaining from smoking may increase pain reactivity, possibly
via nicotine withdrawal effects. Discussion will address potential mechanisms, pain
as a symptom of nicotine withdrawal, and the possibility that abstinence-induced
amplification of pain may precipitate relapse to smoking.

CORRESPONDING AUTHOR: Brenita Jenkins, Pennsylvania State University,
Biobehavioral Health, 219 BBH, University Park, PA 16802, United States, Phone:
8148675301, Email: bcj10@psu.edu
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INFLUENCE OF MACHINE-BASED PUFFING PARAMETERS ON
AEROSOL YIELDS FROM E-CIGARETTES
Pete Davis1, Stuart Martin1, Christopher Wright1, Marie Harang2, Kevin McAdam2*,
Christopher Proctor1, 1British American Tobacco, 2Nicoventures
E-Cigarettes are gaining popularity with adult cigarette smokers. They usually
produce an aerosol by evaporating a formulation typically of nicotine and water
with glycerol (VG) and/or propylene glycol (PG). There is considerable interest
in quantifying the emission levels of major and minor aerosol constituents from
e-cigarettes. Despite this interest there are no formal agreed standards for the
laboratory testing of e-cigarettes, such as selection of puffing machines, puffing
parameters (e.g. puff volume or duration) or laboratory conditions, and a number
of puffing regimes have been used to date.
Emissions data obtained in studies of this kind should optimally be
under conditions reflecting real-world human smoking conditions.
a number of published topography studies have reported a range
parameters, and it is of value to understand how different puffing
influence emission yields.

generated
However,
of puffing
conditions

FUNDING: This project was supported by Grant No. R21DA034285 awarded to
Joseph W. Ditre by the National Institute on Drug Abuse.

The current study investigated the impact of machine parameters such as puff
volume, puff duration and puff profile on the emissions of nicotine, glycerol and
water from a disposable e-cigarette.

JUSTIFICATION: Considering that pain is highly prevalent among smokers, and
given evidence that pain can be a potent motivator of smoking, experimental data
indicating that smoking abstinence and subsequent nicotine withdrawal effects
may increase pain could have important implications for future research and the
development of tailored smoking cessation and relapse prevention interventions.

No statistically significant difference in emission levels of glycerol, water or
nicotine were found between a rectangular puff profile and a bell-shaped profile,
indicating that this experimental parameter did not play a significant role in driving
levels of emissions. Similarly, puff volume did not influence emission levels. In
contrast, puff duration was found to make a significant contribution to the magnitude
of emissions, consistent with the importance of e-cigarette activation time in

CORRESPONDING AUTHOR: Joseph Ditre, PhD, Syracuse University,
Department of Psychology, Syracuse, NY 13244, United States, Phone:
3154432705, Email: jwditre@syr.edu
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modifications in lungs leading to emphysematous changes. Animals exposed to
pMRTP exhibited negligible changes in all parameters assessed. Both cessation
and switching groups showed a reversal of the inflammatory and functional
responses induced by 3R4F smoke. Histopathological evaluation revealed
a slowdown in the progression of emphysematous changes in switching and
cessation groups. Smoking cessation or switching resulted in the rapid recovery
at the transcription level. The lipid and protein profiles in lung similarly showed
a clear response to 3R4F aerosol exposure, with minimal changes associated
with pMRTP exposure, and recovery near to sham-exposed levels following either
switching or cessation. Moreover, majority of 3R4F induced gene expression and
protein level changes matched. These data demonstrate that exposure to pMRTP
for up to 7 months resulted in a response similar to fresh air-exposed animals
using a battery of physiological and molecular measures. Furthermore, following a
2 month 3R4F cigarette smoke exposure period, both cessation and switching to
a pMRTP aerosol resulted in the reversal or stabilization of parameters assessed.

THE RELATIONSHIP BETWEEN EMOTION REGULATION AND
SMOKING EXPECTANCIES AMONG LOW INCOME SUBSTANCE
USERS
Elana Hoffman, BA*, Katherine Long, BA, James Soldinger, BS, Allison Borges,
BA, Laura MacPherson, PhD, Center for Addictions, Personality, and Emotion
Research (CAPER), Department of Psychology, University of Maryland College
Park.
Introduction: Numerous studies report a link between difficulties with emotion
regulation (DER) and smoking behavior, but few have examined the relationship
between DER and smoking outcome expectancies. DER may be a particularly
salient correlate of smoking outcome expectancies as those individuals with
greater problems in emotion dysregulation may be more inclined to expect smoking
will regulate affective experiences. This relationship has not been examined
among low-income minority substance users, a population at significant risk for
recalcitrant smoking. The current study aimed to examine the relations between
components of DER and positive reinforcement (PR) and negative reinforcement
(NR) outcome expectancies for smoking.

FUNDING: This study has been funded by Philip Morris International
CORRESPONDING AUTHOR: Emilija Veljkovic, PhD, Manager-Study
Management Team, Philip Morris International, R&D, Quai Jeanrenaud 5,
Neuchâtel, 2000, Switzerland, Phone: +41796197110, Email: emilija.veljkovic@
pmi.com

Method: We collected data from sample of adult cigarette smokers (n=46; 91%
African-American, 57% male, mean age=41, mean CPSD =8.75) in a residential
substance use treatment facility. Demographics, DSM substance use disorder
diagnoses (SUD), cigarettes per day, emotion regulation (DERS), and smoking
expectancies (SSCQ) were collected. Subscales of DER include non-acceptance
of emotions, difficulty accomplishing goals when experiencing negative emotions,
impulse control difficulties (impulse), lack of emotional awareness (awareness),
the belief that little can be done to regulate emotions (strategies), and lack of
emotional clarity (clarity).
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SYSTEMS TOXICOLOGY ANALYSIS OF CARDIOVASCULAR
AND RESPIRATORY ENDPOINTS FROM APOE-/- MICE SHOWED
SIMILAR EFFECTS AFTER SWITCHING TO A CANDIDATE
MODIFIED RISK TOBACCO PRODUCT, THS 2.2, OR TO SMOKING
CESSATION

Results: The sample was characterized by the following current SUDs: Alcohol
= 26.8%, Marijuana =17.1%, Cocaine =24.4%, Opioid =14.6%, and PCP =22%. NR
expectancies were positively related to total DERS score (r=.32, p=.04), impulse,
(r=.38, p=.01), strategies (r=.34, p=.03), and clarity (r=.32, p=.03) subscales. PR
expectancies were related to clarity (r=.31, p=.03), and total positive smoking
outcome expectancies were related to impulse (r=.35, p=.02), strategies, (r=.33,
p=.03), and clarity (r=.32, p=.02).

B. Phillips*1, H. De Leon2, M. Cabanski2, S. Boue2, G. Vuillaume2, F. Martin2, P.
Leroy2, E. Veljkovic2, M. Peitsch2, J. Hoeng2, 1Philip Morris International Research
Laboratories, Singapore, 2Philip Morris International, Philip Morris Products S.A.,
Neuchâtel, Switzerland
Cigarette smoking is a risk factor for chronic obstructive pulmonary disease
(COPD) and cardiovascular disease (CVD). ApoE-deficient mice are prone to
developing premature atherosclerosis and emphysema making them an ideal
model in which both pathologies can be assessed simultaneously. We evaluated
the effects of cigarette smoke (CS) from a reference conventional cigarette (3R4F)
and aerosol from THS 2.2, a candidate modified risk tobacco product (cMRTP).
ApoE-/- mice were exposed for up to 8 months to an aerosol from 3R4F or from
(THS 2.2) 3 hours/day, 5 days/week to a target nicotine concentration of 30 ╡g/l.
After 2 months exposure to CS, cessation and switching groups were further
exposed for up to 6 months to fresh air, or THS 2.2 aerosol, respectively. A battery of
markers of disease progression were investigated including atherosclerotic plaque
formation, pulmonary inflammation (cell infiltration, cytokine levels), pulmonary
function and lung emphysema. Exposure to CS induced time-dependent molecular,
physiological and inflammatory responses in the lungs of ApoE-/- mice consistent
with emphysematous changes. The size of atherosclerotic plaques measured in
the aortic arches was higher in CS-exposed animals compared to both sham and
cMRTP-exposed animals at all timepoints. Micro computed tomographic (micro
CT) images of aortic arches after 8 months of exposure showed a larger plaque
volume in 3R4F-exposed animals compared to sham, cessation or cMRTPexposed mice. Significant changes in the lung transcriptome of ApoE-/- mice were
observed in response to 3R4F-exposure compared to the gene expression levels
of sham-exposed mice, while smoking cessation and switching to THS2.2 resulted
in lower activation levels compared to 3R4F. Both smoking cessation and switching
to the cMRTP aerosol halted the rate of disease development as assessed by
inflammatory, histopathological and molecular endpoints, typically within 1 to 3
months post switching/cessation. Our work demonstrates the power of using the
ApoE-/- mouse model to study comorbidities associated with cigarette smoking
and investigate the mechanisms underlying the benefits of smoking cessation or
switching to a cMRTP.

Conclusion: Results highlight the importance of DER as correlates of smoking
expectancies, which have been shown to predict CPSD, nicotine dependence, and
fewer quit attempts. DER may be an important intervention target for smokers in
residential substance use treatment.
FUNDING: No Funding
JUSTIFICATION: This research has important implications for barriers to smoking
cessation among low income substance users.
CORRESPONDING AUTHOR: Elana Hoffman, University of Maryland College
Park, Department of Psychology, 2103 Cole Activities Building, College Park, MD
20742, United States, Phone: 3016020355, Email: ehoffma5@umd.edu
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THE IMPACT OF SWITCHING TO PMRTP ON THE DEVELOPMENT
OF CIGARETTE SMOKE - INDUCED COPD IN C57BL/6 MICE
E. Veljkovic,* B. Phillips, M. Peck, A. Buettner, J. Hoeng, G. Vuillaume, M. Peitsch,
Philip Morris International, Philip Morris Products S.A., Neuchâtel, Switzerland,
Histovia GmbH, Overath, Germany
In this study, the impact on the development of emphysema/COPD following
inhalation of aerosol from two tobacco products, a reference cigarette (3R4F) and
a prototypic modified risk tobacco product (pMRTP), was evaluated in C57Bl/6
mice. The mice were exposed to an aerosol from 3R4F (750 micrograms/liter of
total particulate matter - TPM), pMRTP or filtered air for 4 hours per day, 5 days
per week, up to 7 months. Aerosols from both tobacco products used had the
same nicotine concentration - 34.4 micrograms/liter. After 2 months of exposure
to 3R4F, switching and cessation groups were exposed to pMRTP aerosol or
filtered air, respectively. To analyze the progression of emphysema, evaluations
of inflammation, pulmonary function, and various histopathological and molecular
changes (transcriptomics, proteomics and lipidomics) were performed at months
1, 2, 3, 4, 5 and 7. Exposure to 3R4F induced molecular, cellular and physiological

FUNDING: No Funding
CORRESPONDING AUTHOR: Blaine Phillips, PhD, Staff Scientist, Philip Morris
International Research Laboratories, #02-07, 50 Science Park Road, Singapore,
117406, Singapore, Phone: +65-66314510, Email: blaine.phillips@pmi.com
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norharman contribute to abuse liability of tobacco products. Second, these
compounds have been shown to increase the genotoxicity of a range of chemicals,
including nitrosamines and benzo[a]pyrene. Therefore, it is also possible that
harman and norharman enhance toxicity and carcinogenicity of tobacco products.
In this study we developed a sensitive and robust liquid chromatography-tandem
mass spectrometry (LC-MS/MS) assay for the analysis of harman and norharman
in tobacco products. The method produced high accuracy, recovery, and precision,
with the limit of detection for harman being 5 pg/g product and for norharman
4 pg/g product. The method was applied to the analysis of a range of products
including moist snuff, snus, and e-cigarette liquids. The levels of these constituents
varied substantially by product type. Furthermore, harman to norharman ratio
was different in moist snuff and in snus, suggesting different sources. Nicotine
and minor alkaloids were analyzed in these products by an optimized LC-MS/
MS method. Tobacco-specific N-nitrosamines (TSNA) were also measured. The
distribution of harman, norharman, tobacco alkaloids, and TSNA in the studied
products and the potential implications for the relative addictiveness and toxicity of
different tobacco product types will be presented and discussed.

INFLUENCE OF ELECTRONIC CIGARETTES PUFFING REGIMES
ON AMOUNT OF VAPORIZED LIQUID—THE LABORATORY STUDY
Leon Kosmider, PharmD*1, Andrzej Sobczak, PhD1, Daria Madej, MSc2 , Maciej L.
Goniewicz, PhD3, 1Institute of Occupational Medicine and Environmental Health
and Medical University of Silesia, Sosnowiec, Poland, 2Medical University of
Silesia, Sosnowiec, Poland, 3Roswell Park Cancer Institute, Buffalo, USA
Different laboratory studies with electronic cigarettes (EC) use different puffing
regimes (PR) to generate vapour. To be able to compare the laboratory studies
which use different condition of vapour generation, it is important to understand the
factors influencing the amount of liquid generation. It is also important according
to the necessity to establish laboratory standards, which will allow comparison
products between each other.
The aim of this study was to examine how the PR affects the amount of
vaporized liquid

FUNDING: This research was supported by NCI grants U19-CA157345 and
R01-CA180880.

We asked 25 regular e-cigarettes users to use their own EC with smoking
topography measure device (CReSS Pocked, Borgwaldt) for one day. We used
mean, 1st (Q1) and 3rd quartile (Q3) from these data for puff volume, interval
between puffs and puff duration. Vapours were generated using the most popular
EC in Poland (eGo3, Volish) with refill solution consisting of mixture of glycerine,
propylene glycol and nicotine (18 mg/ml). The Palaczbot smoking machine was
used to generate aerosol from EC. To investigate the influence of each parameter
we generated vapour (6 reps) using mean, Q1 and Q3 of examined parameter
using two other parameters (from mean Q1 and Q3) chosen randomly.

JUSTIFICATION: Harman and norharman are potential modifiers of tobacco addictiveness and toxicity; variability of these constituents’ levels among different
product types and brands may help to better understand the addictive and toxic
potential of various tobacco products.
CORRESPONDING AUTHOR: Irina Stepanov, PhD, University of Minnesota,
2231 6th Street SE, Minneapolis, MN 55455, United States, Phone: 612-6244998, Email: stepa011@umn.edu

The amount of vaporized liquid was defined by cartridge weight loss after each
series (50 puffs) of aerosol generation. The mean (average value, interquartile
range) values of PR were 65 ml (41-76), 9 s (5-16) and 2.8 s (1.8-3.7) for volume,
interval between puffs and puffs duration respectively. The results of influence of
tested parameters on amount of vaporized liquid are presented in mg as mean
±SD in sequence: Q1; mean; Q3 for test of each parameter. Influence of puff
duration: 96±20; 189±30; 251±33. Influence of intervals between puffs: 136±19;
115±27; 96±20. Influence of puff volume: 113±12; 118±5; 115±27. We found that
puff duration has a major influence on the amount of vaporized liquid (p>0.00001).
The interval between puffs has a minor impact on the amount of vaporized liquid
(p=0.018). The puff volume has no statistically significant influence on aerosol
generation from EC.
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ASSESSING BIOMARKERS OF COMPLIANCE TO SPECTRUM
CIGARETTES USING A HOTEL-BASED STUDY PROTOCOL
Rachel L. Denlinger, BS*1, Neal L. Benowitz, MD2, Sharon E. Murphy, PhD3,
Dorothy K. Hatsukami, PhD3, Tracy T. Smith, MS1, Samantha N. Cwalina1, Lee B.
Bennett, BS1, Erin C. Goldstein, BS1, Catherine L. Scott, BS1, Lauren R. Pacek,
PhD4, Cirielle M. Colino, BA4, Eric C. Donny, PhD1, 1University of Pittsburgh,
2
University of California San Francisco, 3University of Minnesota, 4Johns Hopkins
University School of Medicine

FUNDING: The study was supported by the Institute of Occupational Medicine and
Environmental Health grants: ZSChiTG-9 and ZSChiTG-5.

Studies that model a reduced-nicotine standard for cigarettes are critically
important for establishing the empirical basis for regulatory decisions that will be
made by the FDA. Because alternative products are widely available, compliance
with experimental product use is a significant challenge for research. Tools
that might increase compliance (e.g., incentives) and statistical approaches to
examining the impact of non-compliance rely on validated biomarkers of nicotine
and smoke exposure. These biomarkers require data derived from subjects
whose product use is known and who are smoking under as naturalistic conditions
as possible. Subjects stayed for five days and four nights in a hotel that permitted
smoking. Twelve subjects were provided with two packs of 0.03 mg nicotine
yield (FTC) Spectrum cigarettes each day and did not have access to alternative
tobacco products. Twenty-four hour urine samples were collected. All subjects
completed the protocol and reported only using SPECTRUM cigarettes. After four
days of exclusive use, urinary total nicotine equivalents (TNE) were consistent
with the self-reported compliance for 11 of the 12 subjects. One subject's
data was exclude due to suspected contraband nicotine use. At the final urine
collection time point, the mean TNE was 2.43 nmol/ml (SD=1.13) and the highest
TNE was 3.97 nmol/ml. Semi-quantitative (NicAlert) measures of cotinine were
conducted with the same samples and readings ranged between 10-500 ng/ml
(1-4). Seven additional subjects were tested under similar conditions except they
were permitted to smoke 1-2 usual brand cigarettes each day (approximately
10% of baseline smoking rate). After four days, the NicAlert readings ranged from
100 to >1000 ng/ml (3-6). Future studies of Spectrum cigarettes can use the
biomarker data described here to establish criteria for biochemical verification of
product compliance. Data indicate that 4-6 nmol/ml might be an appropriate cut
off for determining compliance. Overlap in NicAlert ranges suggest current semiquantitative measures are not a viable option for assessing compliance.

JUSTIFICATION: This research helps to understand the variables in aerosol
generation in different laboratory settings.
CORRESPONDING AUTHOR: Leon Kosmider, PharMD , Junior Scientist, Institute
of Occupational Medicine and Environmental Health, Rudlice 20, Rudlice, 41-200,
Poland, Phone: +48 322660885, Email: leon.kosmider@gmail.com
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ANALYSIS OF HARMAN AND NORHARMAN IN TOBACCO
PRODUCTS BY LIQUID CHROMATOGRAPHY-TANDEM MASS
SPECTROMETRY
Subhrakanti Saha*, PhD1, Andrew C. Harris, PhD2, Mark G. LeSage, PhD2, Irina
Stepanov, PhD1, 1Masonic Cancer Center, University of Minnesota, 2Minneapolis
Medical Research Foundation
Harman and norharman are heterocyclic beta-carboline alkaloids that can
be formed naturally in plants and during pyrolysis of amino acids and proteins.
Presence of substantial amounts of harman and norharman in cigarette smoke
has been documented; however there is no information on the levels of these
constituents in other types of tobacco products. The potential importance of harman
and norharman in tobacco products is two-fold. First, psychopharmacologic
investigations in laboratory animals have shown that these compounds bind
with high affinity to several receptors in the brain and are potentially associated
with addiction. Harman and norharman also inhibit monoamine oxidase (MOA)
enzymes, and studies in rats have shown that various MAO inhibitors enhance
several behavioral effects of nicotine. Thus, it is possible that harman and

FUNDING: 5U54DA031659-04
CORRESPONDING AUTHOR: Rachel Denlinger, B.S., Project Manager,
University of Pittsburgh, Psychology, 210 S. Bouquet St., Pittsburgh, PA 15260,
United States, Phone: 412-303-7656, Email: rld9@pitt.edu
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Volumes of interest (VOIs) were placed manually on subregions of the striatum and
the medial orbitofrontal cortex (mOFC), as well as the right parietal cortex, used
as background due to the absence of DAT expression in this region. Radioligand
uptake was quantified using distribution volume ratios [DVRs = (VOI - reference
region) ÷ reference region] were compared across conditions. DAT binding was
greater in the sated condition in the caudate nuclei bilaterally and in the left ventral
striatum and right mOFC (p < 0.05). SPECT and PET DAT ligand studies are used
to elucidate mechanisms in diseased populations in whom smoking prevalence
rates vary considerably. Inconsistencies in the extant DAT/neuroimaging literature
may be partially related to differences across studies in smoking status and/or time
since last smoked.

INVESTIGATING THE ROLE OF THE CHOLINERGIC MODULATOR,
LYNX2, ON NICOTINE-MEDIATED ANXIOLYTIC MECHANISMS
Kristin R. Anderson*, Huaxing Wang, PhD, Julie M. Miwa, PhD, Lehigh University
Tobacco use takes a huge toll on society, and is responsible for about one
in five US deaths annually with a cost of $193 billion (CDC). Understanding the
reasons why individuals smoke can aid the development of effective cessation
strategies. Smokers often report relief from anxiety as a reason for smoking.
Although temporary, reductions in anxiety which accompany smoking can make
smokers susceptible to relapse. An understanding of the biological underpinnings
of nicotine-mediated anxiolysis could help to separate out the contributions of
anxiety to addiction. Several brain structures (e.g. the amygdala), have been
implicated in anxiety, but the molecular mechanisms contributing to the effects of
nicotine on anxiety are poorly understood.

FUNDING: The Charles Dana Foundation, NIH/NIDA R01DA029845 and NIH/
NIDA R01DA03039
JUSTIFICATION: Studies examining DAT availability in diseased populations
(e.g., ADHD, schizophrenia, Parkinson's, addiction) must adequately control for
differences in cigarette smoking behavior if we are to gain accurate knowledge on
the mechanisms underlying such disorders.

We are investigating the role of a cholinergic modulator, lynx2, highly enriched
in the amygdala, which has been shown to be involved in anxiolytic phenomena.
The lynx2 protein can bind to nAChRs, dampening their activity. Further, mice
lacking lynx2 (lynx2KO), demonstrate elevated anxiety levels across several
assays (light-dark, open-field, etc.). This indicates that lynx2 has an instrumental
role in anxiety abatement by adjusting cholinergic activity- or cholinergic tone- in
the amygdala.

CORRESPONDING AUTHOR: Teresa Franklin, PhD, Associate Professor of
Neuroscience, Perelman School of Medicine at the University of Pennsylvanis,
Psychiatry, Center for the Studies of Addiction, Philadelphia, PA 19104, United
States, Phone: 2152223200, Email: teresafr@upenn.edu

To further explore the relationship between lynx2, nicotine, and anxiety,
we are performing behavioral pharmacological analyses in lynx2KO mice to
measure nicotine-mediated anxiety. Nicotine-injected lynx2KO mice are being
tested in the light-dark assay to measure sensitivity to cholinergic agents. Further
investigations into the specific nAChR subtypes are being conducted with several
specific inhibitors. We are uncovering a differential sensitivity to cholinergic agents
in lynx2KO over wild-type, which could help to explain the augmented anxiety
levels seen due to lynx2 abrogation. Understanding how amygdala output can
be fine-tuned by lynx and nAChR pharmacology may shed light on the complex
interactions between nicotine consumption and anxiety. This could result in the
development of fine-tuned molecular controls over anxiety, thus potentially
vanquishing an important process responsible for relapse in smokers attempting
to quit.
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MENTHOL CONTENT IN U.S. MARKETED CIGARETTES
Jiu Ai*1, Kenneth M. Taylor*1, Joseph G. Lisko2, Clifford H. Watson2, Matthew R.
Holman1, 1Office of Science, Center for Tobacco Products, United States Food
and Drug Administration, 2Tobacco Products Laboratory, National Center for
Environmental Health, Centers for Disease Control and Prevention
Menthol cigarettes account for one quarter of cigarette sales in the United
States, but there is limited reported information that provides measured menthol
quantities in commercial cigarettes. Therefore, the menthol levels in U.S. cigarettes
was determined in order to understand current applications for both menthol flavor
and non-flavor labeled products. Menthol content has been measured for the
whole cigarette (rod, filter, and paper) using a validated gas chromatography/
mass spectrometry (GC/MS) method. Among the 23 menthol-labeled cigarette
examined, typical menthol levels range from 2.88 to 7.20 mg/cigarette, although
three products had significantly higher menthol levels up to 19.6 mg/cigarette.
The menthol levels of 13 cigarette products that are not labeled to contain
menthol range from 0.0018 to 0.0735 mg/cigarette. Therefore, the menthol levels
in so-labeled cigarette products appear to be significantly higher than those in
cigarette products not indicated to contain menthol. The type of packaging for
a given cigarette product does not appear to affect menthol levels based on the
products examined. A manufacturer brand comparison with the reported menthol
levels in reviewed literature suggests that currently marketed menthol cigarettes
may contain more menthol than comparable counterpart products from 5 to 10
years ago. This is the first study to measure and compare menthol amounts in
whole cigarettes that may or not be labeled to contain this particular characterizing
flavor.

FUNDING: National Institutes of Health grant #1R21DA033831 and HHMI BDSI
CORRESPONDING AUTHOR: Kristin Anderson, Lehigh University, 111 Research
Dr, Bethlehem, PA 18015, United States, Phone: 7327446469, Email: kra213@
lehigh.edu
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RECENT SMOKING VERSUS OVERNIGHT ABSTINENCE ALTERS
DOPAMINE TRANSPORTER AVAILABILITY
Teresa R Franklin*1, Jacob Dubroff2, Jamison Langguth1, Shannon Kelly1, Nathan
Hager1, Kanchana Jagannathan1, Reagan Wetherill1, Jesse Suh1,3, Anna Rose
Childress1, 1Department of Psychiatry,Perelman School of Medicine at the
University of Pennsylvania, Phila, PA, 2Department of Radiology, Perelman School
of Medicine at the University of Pennsylvania, Phila, PA, 3Philadelphia VAMC,
Phila, PA

FUNDING: Not Applicable
JUSTIFICATION: This study has significance to understanding menthol application
in cigarettes.

Neuromodulatory control of dopaminergic signaling is primarily under the control
of the dopamine transporter (DAT). Following stimulus-induced dopamine (DA)
release, the plasma membrane-docked DAT rapidly sweeps the DA back into the
neuron to ensure its availability for the next stimulus. DAT trafficking - movement
of the DAT between the membrane surface and its intracellular home, where it
is inactive - is the primary method for regulating neurochemical messages in the
dopaminergic system. Through activation of nicotinic acetylcholine receptors,
nicotine indirectly elevates DA, nudging the DAT to migrate to the cell surface
and sweep up the excess DA. Nicotine-provoked trafficking has not been shown
in vivo in humans. In line with preclinical evidence, we predicted that nicotine
would increase DAT availability in humans. To test this hypothesis, we used
single photon emission computed tomography (SPECT) and the DAT radioligand,
Tc-99m TRODAT. Brain scans were evaluated in cigarette smokers (N = 5) on
two occasions: one after having recently smoked to satiety and the other after
overnight abstinence. Scans were acquired 4 hours after IV administration of 740
MBq of Tc-99m TRODAT and were reconstructed with a simple bandpass filter.

CORRESPONDING AUTHOR: Kenneth Taylor, PhD, Supervisory Chemist, United
States Food and Drug Administration, 10903 New Hampshire Avenue, Silver
Spring, MD 20993, United States, Phone: 3017968311, Email: kenneth.taylor@
fda.hhs.gov
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the chemical changes were less complex than for the flavour heated for 5 minutes.
No flavour related thermal breakdown products were identified in the e-cigarette
aerosol flavoured exclusively with aroma chemicals.

CHARACTERIZING THE EFFECTS OF CLASSIC TOBACCO
FLAVORED ELECTRONIC CIGARETTE VAPOR ON RAT
ALVEOLAR TYPE II LUNG CELLS

Our results demonstrate that attempting to model thermal breakdown of e-liquid
components by heating at coil-relevant temperatures overestimates thermal
breakdown effects. For a realistic insight into consumer exposure, analysis
of the e-cigarette aerosol is the most appropriate approach. Additionally, it is
suggested that flavours for e-cigarettes should preferentially be formulated from
aroma chemicals to minimise the formation of potentially toxic thermal breakdown
products.

Catherine W. Bennett*, Karen K. Bernd, Department of Biology, Davidson College,
Davidson, NC
Increased commercial production and use of electronic cigarettes (e-cigarettes)
without deep investigation of negative or positive health outcomes has led
regulatory agencies, including the WHO and FDA, to call for expanded research
regarding the safety of e-cigarette use. Studies have been conducted to determine
the chemical composition of e-cigarettes, but gaps exist in data exploring the
effects of e-cigarette vapor on lung cell health. In this study, we developed an
apparatus to expose rat alveolar type II (L2) cell cultures to e-cigarette vapor and
adapted international standard (ISO/NIH) tobacco cigarette testing protocols for
use in e-cigarette research. Cytotoxicity reported here was determined according
to ISO/NIH standards, namely endocytic activity measured by neutral red dye
(NRD) uptake. Adopting ISO/NIH tobacco research standards will provide steps
toward standardization within e-cigarette vapor research and allow comparison
with the vast literature of tobacco smoke research. Pilot data from 1,800 milliliter
per 30-minute exposures underscored the importance of parallel (rather than
sequential) exposure and processing of vapor-treated and mock-treated cells.
Using parallel exposure and processing, L2 cells were mock-exposed or exposed
to 3,600 - 83,505 milliliter Classic Tobacco Blu¬ e-cigarette vapor per hour and the
NRD assay was performed (each replicate = 2.5x105 cells; n=5-13). No statistical
difference between cell viability at different exposure volumes was detected
(p>0.05 for all exposure conditions). Because an increase in cell death is a
severe and irreversible consequence, more subtle variations, including changes in
mitochondrial activity and expression of inflammation biomarkers, are warranted.

FUNDING: No funding.
JUSTIFICATION: This new insight on relative risk profiles from different types of
flavours can help inform policy on e-cigarette flavours.
CORRESPONDING AUTHOR: Sandra Costigan,
Nicoventures, 22 Tudor
Street, London, EC4Y 0AY, United Kingdom, Phone: +44-23-80588292, Email:
sandra_costigan@nicoventures.co.uk
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ALPHA7 NICOTINIC ACETYLCHOLINE RECEPTOR POSITIVE
ALLOSTERIC MODULATOR, JNJ-39393406, REDUCES NICOTINE
SELF-ADMINISTRATION IN RATS
Jennifer M. Lee1, Claire I. Dixon1 K.N. Roy Chengappa2, Kenneth A. Perkins2,
Darlene H. Brunzell*1, 1Department of Pharmacology and Toxicology, Virginia
Commonwealth University, Richmond VA 2Department of Psychiatry, University of
Pittsburgh, Pittsburgh PA

FUNDING: Davidson Research Initiative, Davidson College Biology Department,
John M. Belk Scholarship Research Stipend

Previous work from our laboratory has shown that local administration of a
selective alpha7 nAChR agonist into the nucleus accumbens shell significantly
attenuates nicotine self-administration, an animal model with good predictive
validity for smoking cessation therapeutic efficacy. In these preclinical feasibility
studies we tested if systemic administration of a selective alpha7 nAChR positive
allosteric modulator, JNJ-39393406, would similarly decrease nicotine selfadminstration in Long Evans rats. Rats were first trained under a fixed ratio (FR)
1 schedule of reinforcement; responding on an active lever resulted in i.v. delivery
of 0.03mg/kg nicotine plus light/tone cues (NIC) and inactive lever presses had
no consequence. A separate group of control rats were reinforced with the same
volume of saline and light/tone cues (CUEonly). Animals that reached criteria
of 70% active lever response accuracy and at least ten infusions/session for 3
consecutive sessions were advanced to FR 5 until stable responding within 10%
of each rat’s average was achieved. Using a double-blinded, within-subject Latin
square design, rats received i.g. gavage of vehicle, 0.3, 1.0, 3.0 or 10 mg/kg
of JNJ-39393406 compound diluted in a 20% solution of (2-hydroxypropyl)-betacyclodextrin (pH 3.0-3.5) 15 min prior to testing. JNJ-39393406 pretreatment
resulted in a dose-associated decrease in active lever presses and number of
infusions earned in NIC but not CUEonly rats. A separate cohort of rats showed no
effect of JNJ-39393406 on food self-administration, demonstrating that reductions
in responding were specific to nicotine in these studies. These findings support
previous rodent data showing that stimulation of alpha7 nAChRs reduces nicotine
self-administration and nicotine reward. As the JNJ-39393406 allosteric modulator
does not directly stimulate alpha7 nAChRs but rather enhances agonist activity
at these receptors, these data suggest that nicotine or ACh stimulation of alpha7
nAChRs attenuates nicotine reinforcement. These data further suggest that JNJ39393406 may have potential therapeutic efficacy for smoking cessation.

JUSTIFICATION: Results of this study could be used to determine e-cigarette
regulatory policy.
CORRESPONDING AUTHOR: Catherine Bennett, Davidson College, Biology
Department, PO Box 5998, Davidson, NC 28035-5998, United States, Phone:
404-502-3575, Email: kabennett@davidson.edu
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IDENTIFYING THERMAL BREAKDOWN AND REACTION
PRODUCTS IN E-CIGARETTE FLAVOURS
Pete Davis1, Stuart Martin1, Christopher Wright, PhD1, Sandra C. Costigan, PhD*2,
1
British American Tobacco, 2Nicoventures
The popularity of flavoured electronic cigarettes (e-cigarettes) is increasing. To
our knowledge, we are the first to report on the potential formation of thermal
breakdown and reaction products from the flavour ingredients from normal
e-cigarette use. Due to the breadth of flavouring compounds and their potential
breakdown and reaction products, a non-targeted, broad scan method has been
employed.
We investigated two flavour variants, one composed exclusively from aroma
chemicals, the other a single natural extract: cocoa shell extract. First, the thermal
breakdown of each flavour was investigated by heating it for 5 minutes at 300╝C,
sampling using Solid Phase Micro Extraction (SPME) and analysing with Gas
Chromatography (GC) linked to Mass Spectrometry (MS). The temperature was
chosen as the upper limit of the range of coil temperatures measured under normal
use for a variety of e-cigarette formats. Subsequently the aerosol of e-liquids
containing these flavours, produced by a small, cigalike electronic cigarette
(Vype), was analysed for the presence of thermal breakdown products.

FUNDING: This work was supported by NIH/NCATS grant TR000958 to D.H.
Brunzell and K.A. Perkins. Janssen Research and Development L.L.C. provided
JNJ-39393406 for these studies.
JUSTIFICATION: This study provides information relevant to the development of
targeted therapies for tobacco dependence.
CORRESPONDING AUTHOR: Darlene Brunzell, Ph.D, Associate Professor,
Virginia Commonwealth University, Pharmacology & Toxicology , 410 N 12th St,
Richmond, VA 23298, United States, Phone: 804-628-7584, Email: dbrunzell@
vcu.edu

Heating of the cocoa shell extract at 300 ╝C generated a wide variety of thermal
breakdown products. In contrast, similar treatment of the flavour composed
exclusively of aroma chemicals produced very few thermal breakdown products.
The SPME-GC MS scan of the e-cigarette aerosol containing the cocoa shell
extract also contained several of the same thermal breakdown products, although
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at defined regimes such as ISO (35ml puff over 2 seconds every 60 seconds
(35/2/60)) and Health Canada Intense (HCI, 55/2/30). With the emergence of
novel heated tobacco products and e-cigarettes, traditional cigarette smoking
machine engineering and regimes may not be suitable.

Nicole L. Yohn*1, Julie A. Blendy, PhD1, Chris Krapp2, Marisa S. Bartolomei,
PhD2, 1Department of Pharmacology, Perelman School of Medicine, University
of Pennsylvania, Philadelphia, PA, USA, 2Department Cell and Developmental
Biology, Perelman School of Medicine, University of Pennsylvania, Philadelphia,
PA, USA

We report work undertaken to adapt a Borgwaldt RM20S smoking machine to
deliver aerosols generated from a 3R4F reference cigarette, a heated tobacco
system and an e-cigarette. Delivery was quantified as particulate mass using
quartz crystal microbalances fitted into exposure chambers. Data indicated
deposited particulate mass could be detected during 30 minute exposures at low
dilutions of the aerosols (generated under ISO conditions) of 3R4F (~88╡g/cm2),
a glycerol-based heated tobacco (~36╡g/cm2) and an e-cigarette (~19╡g/cm2).
An in vitro human bronchial epithelial cell cytotoxicity assay was then utilised
to evaluate the effects of e-cigarette and heated tobacco aerosols compared to
whole smoke from a commercially available cigarette.

THE INTER AND TRANSGENERATIONAL CONSEQUENCES OF
STRESS AND NICOTINE EXPOSURE IN MICE

Stress increases anxiety and stress response as well as exacerbates drug use
and relapse within a generation. However, it is unknown if stress and drugs interact
across generations to influence these behaviors.
Male C57Bl/6 mice (F0) were administered chronic saline or nicotine for four
weeks starting at 4 weeks of age. Following 1 month of nicotine administration,
minipumps were removed and males were mated to produce F1 offspring. Half
of the F1 males and females underwent chronic unpredictable stress (CUS) for
2 weeks starting at 4 weeks of age. Following CUS, male and female mice were
mated with naòve partners to produce the F2 generation and these offspring were
used to produce the F3 generation. A series of tests for anxiety-like phenotypes
and stress response between 10-14 weeks of age were administered in offspring.
Drug response to nicotine and cocaine was also assayed in the F1 female offspring
of parents exposed to stress. A candidate gene approach was employed to
determine the molecular changes in subsequent generations of offspring following
parental nicotine and stress exposure.

Our adaptations facilitated the delivery of quantifiable particulate matter from
novel products as well as providing a source of material for preliminary toxicological
assessment. Further work is required to ensure the robustness and reproducibility
of aerosol delivery using this approach.
FUNDING: This work was funded by British American Tobacco.
CORRESPONDING AUTHOR: Ian Fearon, British American Tobacco, Regents
Park Road, Southampton, SO15 8TL, United Kingdom, Phone: +44 2380 588641,
Email: ian_fearon@bat.com

Adolescent stress increased anxiety-like behavior in the marble burying and
elevated zero maze (EZM) assays in F1 and F2 males. In addition, stress and
nicotine exposed parents produced male offspring that show decrease startle
amplitude in ASR. Preliminary evidence suggests stress in the F1 generation
influenced male F3 behavior. In addition, F2 male mice derived from stress and/or
nicotine showed altered expression of CRFR1 and GR in the hypothalamus and
amygdala in a region specific manner.
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HUMAN 3D ORGANOTYPIC NASAL EPITHELIAL TISSUE
CULTURE AS AN IN VITRO MODEL TO EVALUATE EFFECTS
OF CIGARETTE SMOKE OF A CANDIDATE MODIFIED RISK
TOBACCO PRODUCT: THE TOBACCO HEATING SYSTEM 2.2
M. Cabanski*, C. Mathis, S. Frentzel, D. Kuehn, S. Majeed, C. Merg, A. Elamin,
E. Guedj, R. Dulize, D. Peric, K. Trivedi, A. Benyagoub, Y. Xiang, F. Martin, P.
Leroy, N.V. Ivanov, M.C. Peitsch, J. Hoeng, Philip Morris International Research
and Development, Philip Morris Product S.A., Neuchâtel, Switzerland

Adolescent stress increased anxiety-like behavior in the EZM in F1 females,
however this phenotype was not transmitted to additional generations. Instead,
F0 nicotine exposure increased startle amplitude in ASR by F1 and F2 female
mice, F1 female offspring of stress exposed fathers have increased sensitization
to nicotine while F1 female offspring of stress exposed mothers show decreased
nicotine sensitization. In addition, female offspring of stress-exposed fathers have
increased cross-sensitization to cocaine following exposure to nicotine.

Exposure to cigarette smoke (CS) is a major risk of developing serious diseases
such as lung cancer, COPD or cardiovascular disease. The development of new
tobacco products that could reduce such health impact is ongoing and requires a
careful safety assessment strategy.

FUNDING: This work was supported by T32 DA28874 and R01 DA033646.
JUSTIFICATION: Nicotine use in parents changes response to stress in
subsequent generations of offspring.

To investigate the effect of the aerosol generated by Philip Morris International's
candidate Modified Risk Tobacco Product (MRTP), named Tobacco Heating
System 2.2 (THS 2.2), an in vitro model mimicking the human nasal epithelium
was exposed for 28 min at the air-liquid interface to various doses. In parallel,
exposure to fresh air (sham control) or to mainstream smoke from conventional
cigarette (at doses where nicotine level within the aerosol are matching those of
THS 2.2 product) was performed. Various endpoints (cytotoxicity, CYP1A1/1B1
enzyme activity, inflammatory mediators release, morphological and transcriptomic
changes) were collected at different times following exposure (4h, 24h, 48h
and 72h) to identify and compare the dose- and time-dependent effect of each
exposure conditions.

CORRESPONDING AUTHOR: Nicole Yohn, BS, Predoctoral Candidate,
University of Pennsylvania, Pharmacology, 125 S. 31st Street, Philadelphia, PA
19104, United States, Phone: 2158980729, Email: nyohn@mail.med.upenn.edu
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DEVELOPMENT OF EXPOSURE SYSTEMS FOR THE IN VITRO
ASSESSMENT OF HEATED TOBACCO AND ELECTRONIC
NICOTINE DELIVERY DEVICES

By using systems toxicology-based risk assessment approaches combining
computable biological network models and gene expression changes, we
compared the molecular perturbations in both conventional combustible cigarettes
and MRTP exposure conditions. While significant effect was quantified over
different post-exposure time points in the networks representing cell death,
inflammation, proliferation and cellular stress after CS exposure, the impact of
THS 2.2 exposure (at similar nicotine dose) was closer to sham controls and
mostly limited at the earliest time point (4h). The results of all additional endpoints
measured during this study support a reduced impact of THS 2.2 exposure on the
nasal epithelial tissue culture compared to conventional CS.

Harry Green, David Azzopardi, Oscar M. Camacho, Ian M. Fearon*, Kevin
McAdam, Christopher Proctor, British American Tobacco, Group Research and
Development, Southampton, UK
Cigarette smoke exposure is a causative factor in the development of many
smoking-related diseases including lung disease, heart disease and cancer.
Cigarette whole smoke is a complex aerosol comprising more than 6,000 identified
constituents distributed in the particulate and vapour phases. However, the role
of each component of cigarette smoke in the development of smoking-related
diseases is largely unknown. As part of a harm reduction approach we are
developing a range of potentially lower risk products including e-cigarettes and
heated tobacco devices which yield lower levels of toxicants in both phases.

In conclusion, the side-by-side evaluation of the biological impact of comparable
doses of THS 2.2 aerosol and conventional CS shows a reduced exposure effect
of this new tobacco product on human nasal epithelial tissue culture.
FUNDING: Funded by Philip Morris International Research and Development,
Philip Morris Product SA, Quai Jeanrenaud 5, CH-2000 Neuchâtel, Switzerland

To evaluate these products, exposure systems typically used to generate, dilute
and deliver whole smoke to in vitro cell cultures at the air-liquid interface must
be adapted. Traditional product comparison studies generate cigarette smoke
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yield by measuring emissions from several commercially available atomizers while
holding constant the liquid composition, puffing parameters, and supplied battery
voltage.

CORRESPONDING AUTHOR: Maciej Cabanski, PhD, Philip Morris International,
Research and Development, Jeanrenaud 5, Neuchâtel, 2000, Switzerland,
Phone: 0041- 58 2422064, Email: maciej.cabanski@pmi.com

Methods: Aerosols were generated from 9 products of 6 ECIG brands
(Kangertech, V4L, Blu, V2, Smoktech, and a non-branded device) using set puff
parameters, a medium strength nicotine concentration solution, and 3.3V supply
voltage. These products span a variety of number of heating elements, electrical
resistances, and heater coil liquid feed mechanism (wick-assisted vs. no wick).
ECIG operation was also theoretically investigated using a mathematical model
that simulates the ECIG vaporization process for given design and operating
parameters.
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CHRONIC INFUSION OF THE NICOTINIC α4β2 DESENSITIZING
AGENT VMY-2-95 SIGNIFICANTLY REDUCES NICOTINE SELFADMINISTRATION IN FEMALE RATS
Edward D. Levin, PhD1*, Susan Slade1, Corinne Wells1, Amir H. Rezvani, PhD1,
V.M. Yenugonda, PhD2, Yong Liu, PhD2, Yingxian Xiao3, PhD3, Milton L. Brown,
MD2, Kenneth J. Kellar, PhD3, 1Department of Psychiatry and Behavioral Sciences,
Duke University Medical Center, 2Center for Drug Discovery, Georgetown
University School of Medicine, 3Department of Pharmacology and Physiology,
Georgetown University School of Medicine

Results: Nicotine yield from 15 puffs varied by a factor of 5 across products, and
by a factor of 3 when normalized by electrical power input (mg/Watt), indicating
that power input is a key factor of nicotine yield, but not the only one. Products
with more than one heating element had greater nicotine yield, but similar powernormalized yields. Products without an internal wick produced lower nicotine
yields. Yields were well-predicted by the model.

Desensitization of α4β2 nicotinic receptors has shown promise in preclinical
rat models as a potential novel line of treatment to aid smoking cessation. Acute
injection and chronic infusions of sazetidine-A, an α4β2 desensitizing agent, were
found in our previous studies to significantly reduce IV nicotine self-administration
in rats. Acute injections of two other nicotinic α4β2 receptor desensitizing agents,
VMY-2-95 and YL-2-203, were also found in our studies to decrease nicotine selfadministration. The current study tested, in a dose-response manner, whether
VMY-2-95 and YL-2-203 would also reduce nicotine self-administration during
chronic administration. In addition, we tested whether these drugs would show
continued efficacy during the 2-week treatment, as well as after one week of
enforced abstinence, modeling a cessation attempt. Young adult female SpragueDawley rats (N=9-15/treatment group) were trained to self-administer nicotine IV
in 45-minute sessions (FR1, 0.03 mg/kg/infusion) for ten sessions. They were then
tested for the effects of chronic doses of YL-2-203 or VMY-2-95 (2 or 6 mg/kg/day
of each drug delivered by 2ML4 Alzet osmotic minipumps with a saline vehicle
control group) on IV nicotine self-administration. There was a significant (p<0.005)
main effect of VMY-2-95 at both doses on nicotine self-administration, each
significantly decreasing nicotine self-administration relative to the control (p<0.05),
with greater than a 60% decrease after chronic administration of either dose. The
decreases in nicotine self-administration caused by VMY 2-95 did not diminish with
chronic dosing or during the resumption period after enforced abstinence. Neither
dose of YL-2-203 appeared to affect nicotine self-administration. These studies
provide evidence for an additional line of α4β2 nicotinic receptor desensitizing
agents for decreasing nicotine self-administration, and further suggest that α4β2
nicotinic receptor desensitizing agents may potentially be effective treatments for
smoking cessation.

Conclusions: Even when used with a given liquid, puff topography, and
battery voltage, ECIG nicotine yields vary widely across products due to varying
design features. The influence of these design features on nicotine emissions is
predictable, and these influences should be accounted for in efforts to regulate
ECIGs as well as when selecting products for clinical studies on ECIG effects.
FUNDING: Research reported here was supported by the National Institute on Drug
Abuse of the National Institutes of Health under Award Number P50DA036105
and the Center for Tobacco Products of the U.S. Food and Drug Administration.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health or the Food and
Drug Administration.
JUSTIFICATION: Regulations addressing e-cigarette abuse liability will need
to account for intrinsic differences in the nicotine emission potential of different
atomizer designs.
CORRESPONDING AUTHOR: Alan Shihadeh, ScD, Professor, American
University of Beirut, Mechanical Engineering, PO Box 11-0236, Beirut, 1107 2020,
Lebanon, Phone: 961 1 350000, Email: as20@aub.edu.lb
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A PLACEBO CONTROLLED STUDY ON THE EFFECTS OF SNUS
ON FATIGUE PERCEPTION AND DECISION-MAKING IN ATHLETES

FUNDING: This project was supported by Grant DA027990 from NIDA.Georgetown
and Duke Universities hold patents on VMY-2-95 and YL-2-203. The inventors of
these drugs are MLB, VMY, YL, YX, EDL, AR and KJK.

Thomas Zandonai*1, Alberto Mancabelli2, Danilo Falconieri3, Marco Diana4,
Christian Chiamulera5, 1Neuropsychopharmacology Lab., Public Health and
Community Medicine Dept., University of Verona, Verona, Italy, 2School of Sport
and Exercise Science, University of Verona, Verona, Italy, 3Department of Animal
Biology and Ecology, University of Cagliari, Cagliari, Italy, 4G. Minardi Laboratory of
Cognitive Neuroscience Dept. of Chemistry and Pharmacy, University of Sassari,
Italy, 5Neuropsychopharmacology Lab., Public Health and Community Medicine
Dept., University of Verona, Verona, Italy

JUSTIFICATION: This projects is directed at developing new treatments to help
people quit smoking.
CORRESPONDING AUTHOR: Edward Levin, Professor, Duke University,
Psychiatry, Box 104790 , Durham, NC 27710, United States, Phone: 919-6816273, Email: edlevin@duke.edu

The World Anti-doping Agency placed nicotine on monitoring due to anecdotal
reports of snus use in sport. However, little is known regarding snus potential
performance-enhancing effects, especially on fatigue perception during endurance
performance and cognitive tasks. The aim of this research was to assess snus
effects on exercise until exhaustion and on the Iowa Gambling Task (IGT) test for
decision-making processing.
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EFFECTS OF E-CIGARETTE ATOMIZER DESIGN FEATURES ON
NICOTINE EMISSIONS
Soha Talih, Zainab Balhas, Nareg Karaoghlanian, Rola Salman, Alan Shihadeh,
Mechanical Engineering Department, American University of Beirut and Center for
the Study of Tobacco Products, Virginia Commonwealth University

Method. Study 1. A double-blind placebo (SP) controlled investigation of
snus (SS) effects on fatigue perception during an endurance exercise. Fourteen
non-smoker athletes were tested during 3 sessions on cycle-ergometer: Session
1 consisted of an incremental exercise test to determine maximal aerobic power
output (Wmax); Session 2 and 3 consisted of a cross-over SS or SP design
session followed by an exercise at 65% Wmax until exhaustion. Study 2. Forty
male non-smokers were tested with IGT under SS/SP randomized administration
according to a cross-over design.

Introduction: Electronic cigarettes (ECIGs) heat and vaporize a solution of
nicotine in propylene glycol and vegetable glycerin to produce an inhalable
nicotine-containing aerosol. While ECIGs share this basic principle of operation,
their design features can vary widely. These features include the number of
electrical heating elements employed, their electrical resistances, and the method
by which the solution is brought into contact with the heating element of the
atomizer. In this study we explore potential influences of such features on nicotine

Results. Study 1. Seven out 13 subjects cycled longer during SS vs. SP
session, with time to exhaustion respectively of 60.4±41.5 min and 48.8±19.4
min; paired Student's t-test showed a not significant 18.6% increase. Rating of
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Perceived Exertion at 25, 50, 75 and 100% of exhaustion time increased during
both sessions with no significant differences between the two conditions. Study
2. No differences were observed in overall net score (SP vs. SS). A significant
difference was observed for net scores during the first test phase (first twenty
choices) between SS and SP condition (p=0.0499; paired Student's t-test).
Twenty-three subjects reported adverse events at the end of SS session. Four
subjects reported serious nausea, dizziness, increase body temperature, anxiety,
and one of them reported hands tremors.
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These findings showed that SS did not modify fatigue perception during
endurance exercise until exhaustion, suggesting no doping liability for this
parameter. Similarly, a temporary effect of snus on decision-making suggests a
limited or null cognitive potentiation. However, adverse snus reactions could have
detrimental effects on performance in naòve users.

Humans are continuously exposed to aerosols and depending on the physical
and chemical properties of them, the exposure can be neutral, therapeutic or
pose a potential health hazard. Understanding physical conditions that govern
deposition of aerosol droplets and its influence on the cell function is a key step
towards the ultimate goal to relate the exposure of inhaled and deposited aerosols
to health outcomes. We present here our approach to model the transport and
evolution of aerosols that undergo dynamic changes due to simultaneously altered
physical conditions along the flow path in a geometry frequently used in in-vitro
exposure systems. The acquired knowledge will further strengthen the non-animal
safety testing approaches for consumer safety risk assessments related to
aerosols, which are aligned with the new directions of the Toxicity Testing in the
21st Century guidelines.

MODELING TRANSPORT AND EVOLUTION OF AEROSOLS
FOR ACCURATE PREDICTIONS OF LOCAL DEPOSITION IN AN
IN-VITRO EXPOSURE SYSTEM
Arkadiusz K. Kuczaj*, Markus Nordlund, Shoaib Majeed, Stefan Frentzel, Manuel
C. Peitsch, Julia Hoeng

FUNDING: no funding
JUSTIFICATION: Under our experimental conditions in non-smokers non-snus
healthy male users, snus did not improve psycho-physiological and cognitive
performance, suggesting low or null doping liability.
CORRESPONDING AUTHOR: Thomas Zandonai , PhD Translational Biomedicine,
Postdoctoral Research Fellow, University of Verona, Public Health and Community
Medicine, Policlinico Borgo Roma, P.le Scuro 10, Verona, 37134 , Italy, Phone:
+39 045 8027269, Email: thomas.zandonai@univr.it

Deposition of aerosol is governed by the various physical mechanisms (i.e.,
diffusion, impaction, interception, sedimentation), and implicitly is also dependent
on the flow and surrounding aerosol particles' thermal conditions. This is in
particular important when considering that aerosols consisting of liquid droplets
are being diluted with air as they may still evolve. Using Computational Fluid
Dynamics, a computational model of an in-vitro system was constructed, in
which we considered flow with embedded droplets characterized by its mean size
droplet diameter. The simulations took in account fully coupled equations for mass,
momentum and energy in the Eulerian-Eulerian framework as well as one-way
coupling of gas phase and liquid phase (droplets).
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NOVEL ANTI-NICOTINE VACCINE USING A TRIMERIC COILED
COIL HAPTEN CARRIER, TRIA BIOSCIENCE CORP
Christopher H. Clegg, PhD*, Keith D. Miller, Richard Roque

The influence of flow on the transport and evolution of liquid aerosol droplets
flowing in an in-vitro exposure system will be addressed. Simultaneously the
numerical investigation of impaction and gravitational settling for various flow
rates and droplet diameters will be presented. Aerosol aging and stability will
be assessed, which has a particular importance for the uniformity of aerosol
deposition at consecutive wells where cell cultures inserts are present and
exposed to substances of interest.

Anti-addiction vaccines induce antibodies (Abs) that neutralize the
pharmacological effects of drugs like nicotine. Vaccines for smoking cessation have
shown considerable promise in preclinical models, although functional antibody
responses induced in humans are only modestly effective in preventing nicotine
entry into the brain. Nicotine and other drugs of abuse are non-immunogenic and
must be conjugated to a protein carrier to facilitate antigen presentation and the
induction of T cell help. Most hapten carriers are derived from microbial sources
like keyhole limpet hemocyanin (KLH), tetanus toxoid, diphtheria toxoid, and
pseudomonas exotoxin A. However, their activity may be limited in important ways
including epitope density, which is a critical factor influencing the magnitude and
quality of the immune response. Also, hapten stoichiometry and spacing likely
varies within each carrier and uncertainty remains about which linkages within
the protein present the best epitope for stimulating high affinity Ab titers. To
circumvent these problems, we have produced a synthetic hapten carrier using
a short trimeric coiled-coil peptide (TCC) comprising three amphipathic alphahelices, which creates a series of B and T cell epitopes with uniform stoichiometry
and high density. Here we compared the relative activities of a TCC-nic vaccine
and a KLH-nic vaccine using two adjuvants; Alum and GLA-SE, which contains a
synthetic TLR4 agonist formulated in a stable oil-in-water emulsion. The results
demonstrated that the adjuvanted TCC hapten carrier induces a superior immune
response in mice as measured by anti-nicotine Ab titer, specificity, and affinity. The
Ab responses achieved with this synthetic vaccine resulted in a nicotine binding
capacity in serum that could prevent >90% of a nicotine dose equivalent to three
smoked cigarettes (0.05 mg/kg) from reaching the brain.

FUNDING: Funded by Philip Morris International Research and Development,
Philip Morris Product S.A., Quai Jeanrenaud 5, CH-2000 Neuchâtel, Switzerland
CORRESPONDING AUTHOR: Arkadiusz Kuczaj, Philip Morris International R&D,
Philip Morris Products S.A., Quai Jeanrenaud 5, Neuchâtel, 2000, Switzerland,
Phone: +41 58 24 22145, Email: arkadiusz.kuczaj@pmi.com
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REAL-TIME ANALYSIS OF INHALED AND EXHALED E-CIGARETTE
AEROSOL CONSTITUENTS USING PTR-MS
Kerstin M. M. Burseg, PhD*1, Simon M. Dornberger, BSc2, Kostiantyn Breiev, MSc3,
Grant O'Connell, PhD4, Xavier Cahours, PhD4, Stephane Colard, PhD4, Gunther
Peters, PhD5, Stefan S. Biel, PhD5, 1Reemtsma Zigarettenfabriken G.m.b.H.,
2
Ecole Polytechnique Fédérale de Lausanne, 3IONICON Analytik Gesellschaft
m.b.H., 4Imperial Tobacco Group, 5Fontem Ventures B.V.

FUNDING: This work was funded by the National Institute of Drug Abuse, National
Institutes of Health, Grant R43DA033845

E-cigarettes are gaining acceptance as potential alternatives to traditional
tobacco products. When an e-cigarette user takes a puff, the e-liquid solution
is heated and the aerosol, consisting of propylene glycol (PG) and/or glycerol
(G), water, flavorings and nicotine, is inhaled. We combined an analytical (Gas
Chromatography-Mass Spectrometry [GC-MS]) and in vivo study to determine
the transfer of e-liquid compounds into the aerosol, their intake during inhalation
and their release following exhalation. In vivo measurements were conducted via
Proton Transfer Reaction Mass Spectrometry (PTR-MS); a sensitive technique
used for real-time monitoring of volatile (organic) compounds in air. Here we
employed PTR-MS for the identification and quantification of compounds in
the inhaled 'mainstream' e-cigarette aerosol (produced via a smoking machine
connected to PTR-MS) and the remaining aerosol exhaled by the e-cigarette user.
We were able to determine the quantity of nicotine, PG, G as well as selected
volatile compounds from the flavorings retained by the e-cigarette user (i.e. the
fraction not exhaled into the ambient air). The 'retention rate' data revealed large

JUSTIFICATION: TRIA Bioscience is developing a vaccine for smoking cessation
that will neutralize nicotine and the addictive properties associated with tobacco
products.
CORRESPONDING AUTHOR: Christopher Clegg, PhD, President, TRIA
Bioscience Corp., 1616 Eastlake Ave E. Ste 260, Seattle, WA 98102, United
States, Phone: 206-819-9413, Email: cclegg@triabio.com
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inter-subject variations which may be explained by differences in e-cigarette user
topography (e.g. inhalers versus puffers). Whereas "inhalers" retain the majority of
the nicotine they inhale, "puffers" exhale differing levels of nicotine depending on
the time the aerosol is held in the mouth before exhalation. The retention rates of
PG, G and volatiles investigated were lower than nicotine and released at subject
and compound specific levels via the exhaled air.

BEHAVIORAL EFFECTS OF TOBACCO SMOKE CONSTITUENTS
IN NONHUMAN PRIMATES
Rajeev I. Desai*, Katherine A Sullivan, Jack Bergman, Harvard Medical School/
McLean Hospital

This study shows for the first time the application of PTR-MS for identification
and quantification of volatile (organic) compounds in e-cigarette aerosols. PTR-MS
may be useful for understanding differences in nicotine delivery and uptake
between different e-cigarette user topographies. As regulators and public health
organizations are beginning to examine potential implications that exposure to
exhaled e-cigarette aerosol constituents may have on bystanders and non-users,
our approach may also be useful for investigating these concerns.

Recent preclinical studies in rodents suggest that tobacco constituents other
than nicotine (NIC) also exhibit pharmacological properties that may play a role
in maintaining tobacco consumption. The present studies were conducted to
evaluate, respectively, the NIC-like discriminative-stimulus (Sd) and reinforcing
effects of minor tobacco alkaloids [e.g., nornicotine (NOR), anabasine (ANA),
anatabine (ANAT), myosmine (MYO), and cotinine (COT)] in nonhuman primates.
In drug discrimination (DD) studies, the ability of minor tobacco alkaloids to
engender NIC-like Sd effects and, separately, to modify the Sd properties of NIC
was determined in squirrel monkeys (n=4) trained to discriminate a highly potent
NIC-like agonist [(+)-epibatidine; EPI] from vehicle. In IV self-administration (SA)
studies, second-order fixed-interval (SO-FI) schedule procedures in NHP (n=3)
were utilized to determine whether selected minor tobacco alkaloids (e.g., ANAT)
exhibit NIC-like reinforcing effects. Results from DD studies show that: a) NIC and
minor tobacco alkaloids engendered full (NOR, ANA, MYO, ANAT), or no (COT)
substitution for EPI; b) the Sd effects of ANAT and MYO lasted longer than those
of NIC; and c) in interaction studies, combining ED50 doses of NIC and NOR,
ANA, MYO, or ANAT resulted in the full expression of EPI-like Sd properties.
Results from our SA studies show that NIC (0.0032-0.032 mg/kg/injection) reliably
produced dose-related IV SA behavior under the SO-FI schedule, with peak
rates of responding during availability of the unit dose of 0.01 mg/kg/injection.
In contrast, ANAT (0.01-0.1 mg/kg/injection) failed to maintain IV SA under the
SO-FI schedule; response rates were no greater than for vehicle. Importantly, the
highest unit dose of ANAT (0.1 mg/kg/inj) produced observable adverse reactions
(e.g., emesis), precluding the study of higher doses. Taken together these
findings suggest that non-NIC tobacco constituents may differentially contribute
towards maintaining long-term tobacco consumption, and augment NIC's effects.
Interestingly, SA studies in monkeys show that the minor tobacco alkaloid ANAT
likely does not play a major role in tobacco addiction.

FUNDING: No funding.
JUSTIFICATION: The methodology applied and data obtained is useful for the
assessment of retention of e-cigarette aerosol constituents by the e-cigarette user
and potential implications that exposure to exhaled e-cigarette constituents may
have on bystanders.
CORRESPONDING AUTHOR: Kerstin Burseg, PhD, NGP Ingredients Technology
Manager, Reemtsma, NGP, Albert-Einstein-Ring 7, Hamburg, 22761, Germany,
Phone: +49 40 8220 2440, Email: kerstin.burseg@reemtsma.de
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LEPTIN, NICOTINE DEPENDENCE AND RELAPSE
Andrine Lemieux, PhD1, Motohiro Nakajima, PhD1, Dorothy K. Hatsukami, PhD2,
Sharon Allen, MD, PhD3, Mustafa al'Absi, PhD*1,2,3, 1University of Minnesota
Medical School, Duluth, MN, 2Department of Psychiatry, University of Minnesota,
3
Department of Family Medicine and Community Health, University of Minnesota,
Twin Cities. Minneapolis, MN

FUNDING: National Institutes of Health/National Institute on Drug Abuse

Leptin has been linked to tobacco craving and withdrawal symptoms. Few
studies have prospectively examined the extent to which leptin concentrations
are associated with withdrawal severity and smoking relapse. We conducted
a prospective smoking cessation study comparing habitual smokers with
nonsmokers across time. The goal of the study was to assess the relationship
between leptin across time and craving, withdrawal symptoms, distress and
smoking relapse. The factors included gender, smoking and relapse status, and
two time points (ad libitum smoking, the first 48 hours post quit). Plasma samples
for the measurement of leptin, self-report measures of craving and mood, and
anthropomorphic and biochemical measures (cotinine, exhaled carbon monoxide)
were collected at the two time points. Smokers were stratified at 28 days post quit
as abstinent or relapsed defined as having smoked daily for 7 consecutive days
(biochemically verified). Results showed that leptin concentration (square root
transformed ng/ml) increased over the 48-hour abstinence, but only in abstainers
(p < .01) and in women (p < .05). In contrast, leptin was very stable across time
for nonsmokers, relapsers and males. Cox regression found that increased leptin
across sessions was associated with decreased risk of relapse (p < .01). Leptin
was correlated negatively with withdrawal symptoms for abstainers only (r = -.49,
p < .01). Females exhibited more leptin than males (p < .05). The current analysis
indicates that a leptin increase early in cessation predicts abstinence and may
be protective. The negative correlation between leptin increases and a decline
in withdrawal symptoms support the protective effect of leptin. The increase in
women, but not men, in response to abstinence provides further evidence of
important gender differences during nicotine withdrawal. Further research is
needed. This research was supported in part by National Institute of Health grants
R01DA016351 and R01DA027232.

JUSTIFICATION: This is fundamental research. The translational potential is not
yet obvious.
CORRESPONDING AUTHOR: Rajeev Desai, PhD, Assistant Professor of
Psychiatry, Harvard Medical School/McLean Hospital, Psychiatry - Preclinical
Pharmacology Laboratory, 115 Mill Stree, Belmont, MA 02478, United States,
Phone: 617-855-3303, Email: rdesai@mclean.harvard.edu
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THE RELATIONSHIP BETWEEN CRAVING AND TOBACCO-USE
BEHAVIORS MEASURED DURING A LABORATORY CHOICE
PROCEDURE: THE DEVELOPMENT AND INITIAL VALIDATION
OF THE NOVEL CHOICE BEHAVIOR UNDER CUED CONDITIONS
(CBUCC) PROCEDURE
Julie C. Gass, MA*, Stephen T. Tiffany, PhD, University at Buffalo, The State
University of New York
Many theories of addiction suggest that craving regulates smoking behavior.
Research on the relationship between craving and smoking has yielded mixed
results. Meta-analytic findings from this lab distinguished several types of
tobacco-use behaviors: seeking (any attempt to obtain access to a cigarette)
and consumption (actually smoking a cigarette; e.g., puff topography). Tobaccoseeking behavior could be further divided into behaviors that reflect either
automatic or nonautomatic cognitive processes. Results across the literature show
that craving has differential relationships with each of these, with the strongest
relationship being between craving and nonautomatic seeking. We developed
a new laboratory procedure to systematically study the relationships between
craving and multiple indices of use. This procedure (Choice Behavior Under Cued
Conditions; CBUCC) exposed smokers to either a lit cigarette or a cup of water
over the course of 40 trials (20 of each type). These stimuli were located behind a
movable glass door. On each trial, smokers were asked to rate their craving and
then indicate the amount of real money ($.01 - $.25) they were willing to spend
to gain access to the cue. The amount spent determined the probability that the
door would be unlocked. If unlocked, they could sample the cigarette or water.

FUNDING: This research was supported in part by National Institute of Health
grants R01DA016351 and R01DA027232.
JUSTIFICATION: This study will inform smoking cessation treatment.
CORRESPONDING AUTHOR: Andrine Lemieux, PhD, Scientist, University of
Minnesota, School of Medicine, 1035 University Drive, Duluth, MN 55812, United
States, Phone: 218-726-7144, Email: lemie008@d.umn.edu
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Amount spent served as an index of nonautomatic seeking, latency to access the
cue was an index of automatic seeking behavior, and puff duration was an index
of consumption. In this initial validation study, 30 dependent smokers (average
CPD=18.7) had higher craving on smoking trials than on water trials, F(1,29)=5.61,
p<.05. Participants also spent more money on cigarette trials (M=$.09) than water
trials (M=$.01), F(1,29)=30.04, p <.0001, though did not access the cigarette cue
more quickly than the water cue (p=0.3). Craving was significantly associated with
money spent on cigarette trials (r=0.50, p <.001) and puff duration (r=0.46, p<.05),
but not with latency to access the cigarette (p=0.1). These relationships will be
discussed with respect to craving theories. The benefits of this new and innovative
procedure will also be discussed.

DYSREGULATION OF CIGARETTE SMOKE EXPOSUREASSOCIATED PLACENTAL MIRNA AND EFFECTS ON PLACENTAL
CELL PROCESSES
Matthew A. Maccani, PhD*1, Joshua E. Muscat, PhD, MPH1, Carmen J. Marsit,
PhD2, 1Pennsylvania State University College of Medicine, 2Geisel School of
Medicine at Dartmouth
Exposure of the developing fetus to harmful chemicals, such as cigarette
smoke, is associated with poor fetal and developmental outcomes, and it
has been hypothesized that epigenetic mechanisms in the placenta may link
hazardous prenatal exposures with postnatal outcomes. Previous work in our
lab has shown that maternal cigarette smoking during pregnancy is associated
with aberrant expression of miRNA (miR) in the placenta, namely miR-16, miR-21,
and miR-146a, and exposure of human placenta cells to nicotine and benzo(a)
pyrene in vitro resulted in differential expresssion of miR-146a. Since miRNA are
known to post-transcriptionally regulate gene expression and their activity can
impact a variety of downstream cellular processes, we aimed to investigate the
effects of dysregulated cigarette smoke exposure-associated placental miRNA on
key cell processes in placental cell lines. Using HTR8, 3A, and TCL-1 placental
cell lines, representing early and later stages of placental development, we
sought to characterize effects of dysregulation of miR-16, miR-21, and miR-146a
on placental cell viability, growth, proliferation, invasion, and migration. We
empirically validated bioinformatically-predicted miRNA targets using Western
blot, specifically PTEN for miR-21 and STAT-1 for miR-146a. Data suggested that
growth, proliferation, viability, and invasion were not altered by overexpression of
miR-16, miR-21, or miR-146a in HTR8, 3A, and TCL-1 cells compared to negative
control. Overexpression of miR-21 in 3A cells resulted in a trend to increased
cell migration (p<0.08). Western blots showed that TCL-1 cells overexpressing
miR-21 exhibited a 50% reduction in protein levels of PTEN (p<0.05), and 3A
cells overexpressing miR-146a exhibited a 25% reduction in STAT-1 protein levels
(p<0.05). Collectively, these observations contribute to the better understanding
of the effects of aberrant miRNA expression on the placental cell level. These
effects may have further downstream consequences for both placenta and fetus,
and studies are ongoing to further characterize placental epigenetic links between
hazardous prenatal exposures and adverse postnatal outcomes.

FUNDING: No Funding
JUSTIFICATION: This study presents a new, innovative method for the systematic
evaluation of the relationships between craving and various tobacco-use
behaviors, which may inform clinical research on the prediction of relapse and
investigations of the treatment of tobacco-use motivation.
CORRESPONDING AUTHOR: Stephen Tiffany, PhD, Chair, Department of
Psychology, University at Buffalo, The State University of New York, Psychology,
206 Park Hall, Buffalo, NY 14260, United States, Phone: 717-645-0244, Email:
stiffany@buffalo.edu
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DEPRESSIVE SYMPTOMS AND CIGARETTE DEMAND AS A
FUNCTION OF INDUCED STRESS
Jennifer Dahne, MS*1, James G. Murphy, PhD2, Carl W. Lejuez, PhD1, Laura
MacPherson, PhD1, 1Center for Addictions, Personality, and Emotion Research,
University of Maryland, College Park, 2University of Memphis,
Background: Across development, depressive symptoms and negative mood
are risk factors for tobacco use. Cigarette demand may be an especially useful
construct for understanding the complex relationship between depression and
cigarette smoking as smokers with elevated depressive symptoms may place
greater value on cigarettes under conditions of negative mood. The aim of the
current study was to examine the relationship between depressive symptoms and
cigarette demand as a function of induced mood.

FUNDING: This work was funded by National Institutes of Health (NIH) grants
from the NIEHS [P42ES013660 to C.J.M.] and [T32ES007272 to M.A.M.] and the
NCRR [P20 RR018728 to C.J.M.] while Dr. Maccani and Dr. Marsit were at Brown
University. Dr. Maccani is now at the TCORS at Pennsylvania State University
College of Medicine and is funded by grant P50DA036107.

Methods: Participants included 73 daily smokers (38.4% female, 65.8% White,
Age M(SD)=19.8(1.2), CPSD M(SD)=7.4(4.7)) who attended two counterbalanced
sessions: one social stress session and one neutral session. With the exception
of video content, the sessions followed identical procedures. Session order was
as follows: 1) smoke a cigarette through a portable smoking topography device,
2) complete self-report measures and the Timeline Followback, 3) watch either
a neutral video or a video modification of the Trier Social Stress Task (TSST),
4) complete the Cigarette Purchase Task (CPT), 5) smoke a cigarette through a
portable smoking topography device.

JUSTIFICATION: The effects observed in this study may have further downstream
consequences for the placenta, fetus, and beyond and further underscore the need
to consider the prenatal period as a critical period of development, a period during
which potentially hazardous prenatal exposures can have serious consequences
throughout the life course.
CORRESPONDING AUTHOR: Matthew Maccani, PhD, Post-Doctoral Scholar,
Pennsylvania State University College of Medicine, Department of Public Health
Sciences, Pennsylvania State Milton S. Hershey Medical Center, Hershey, PA
17033, United States, Phone: 8563400780, Email: mmaccani@phs.psu.edu

Results: We used hierarchical multiple regression to examine the predictive
utility of depression for CPT demand indices (intensity, breakpoint, Omax, Pmax,
and elasticity) above and beyond CPSD. Depressive symptoms on the day of the
neutral session did not significantly predict any of the demand indices. However,
results indicated that depressive symptoms on the day of the stress session
significantly predicted intensity (∆R2=0.04, p=0.01), breakpoint (∆R2=0.09,
p=0.01), (F(1, 67)=6.46, p=0.01), Omax (∆R2=0.08, p=0.01), and Pmax
(∆R2=0.06, p=0.05), but not elasticity (∆R2=0.02, p=0.23).
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CYP2A6 SLOW NICOTINE METABOLISM INCREASES THE RISK
FOR TOBACCO DEPENDENCE ACQUISITION IN ADOLESCENT
SMOKERS

Conclusion: Depressive symptoms significantly predicted cigarette demand,
but only in the context of induced stress. Thus, when experiencing negative mood,
cigarettes may become more valuable for individuals with depressive symptoms.
As such, for prevention and cessation, it may be important to continue to address
contextual factors such as negative mood that may influence cigarette value.

Meghan J. Chenoweth, MSc*1, Rachel F. Tyndale, PhD, CAMH1, Marie-Pierre
Sylvestre, PhD2, Jennifer O’Loughlin, PhD, CRCHUM2, 1University of Toronto,
2
University of Montréal

FUNDING: 1F31DA034999

Adolescence is a critical period for smoking acquisition. Twin studies indicate a
substantial proportion of smoking behaviour, including acquisition, is attributable
to genetic factors. One such example is genetic variation in CYP2A6, the enzyme
that inactivates nicotine. In early adolescence (ages 12 to 16 years), CYP2A6 slow
nicotine metabolism is associated with an increased risk of tobacco dependence
acquisition, but slower escalation in dependence and lower cigarette consumption.
Here we extend this work by examining the association between CYP2A6 and
tobacco dependence acquisition in a larger sample of White smokers (n=421)
followed until age 18 years. Participants were from the Nicotine Dependence

JUSTIFICATION: The results of this study, which suggest that the relationship
between depressive symptoms and cigarette demand vary as a function of mood,
can be used to inform targeted intervention programs which focus on depressive
symptoms as a risk factor for tobacco initiation and continuation of time.
CORRESPONDING AUTHOR: Jennifer Dahne, M.S., doctoral candidate,
University of Maryland, College Park, Psychology, 2103 Cole Student Activities
Building, College Park, MD 20742, United States, Phone: 4436258435, Email:
jendahne@gmail.com
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binding site labeled by [3H]-epibatidine. Taken together, these data indicate that
menthol probably promotes desensitization of alpha3/beta4 nicotinic receptors by
an allosteric action.

in Teens cohort study. We used Cox's proportional hazards models to compare
the risk of acquiring ICD-10 tobacco dependence (score │3) between CYP2A6
normal and slow metabolizers. In all smokers, and in smokers who initiated
smoking during follow-up, CYP2A6 slow metabolizers were more likely to acquire
ICD-10 tobacco dependence relative to normal metabolizers, with hazards ratios
(95% confidence intervals) of 1.8 (1.0, 3.3) and 2.3 (1.1, 4.7), respectively.
We also assessed the concordance between CYP2A6 genotype-predicted
metabolism groups and CYP2A6 activity, using the nicotine metabolite ratio
(NMR; 3'hydroxycotinine:cotinine), available for n=158 participants at age 24.
Using linear regression, CYP2A6 genotype group (normal vs. intermediate vs.
slow) significantly predicted NMR (B=-0.12; P=0.001). Finally, we examined the
construct-related validity of self-reported cigarette consumption against salivary
cotinine, a biomarker of tobacco exposure, at age 24. Self-reported cigarette
consumption was a strong predictor of salivary cotinine level (B=0.36; P<0.001),
suggesting that smoking behaviours were accurately reported. Together, our
findings extend previous work indicating that CYP2A6 slow nicotine metabolism
confers biological vulnerability to tobacco dependence throughout adolescence.

FUNDING: No funding has been received for this project
JUSTIFICATION: The results of these studies may help explain why menthol is a
popular additive to tobacco in cigarettes, especially among young smokers.
CORRESPONDING AUTHOR: Kenneth Kellar, PhD, Professor, Georgetown
University , Pharmacology & Physiology, 3900 Reservoir Rd , Washington , DC
20857, United States, Phone: 2026871032, Email: kellark@georgetown.edu
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EFFECTS OF THE NEUTRAL CB1 ANTAGONIST AM4113 ON
NICOTINE TAKING AND REINSTATEMENT OF NICOTINE-SEEKING
IN RATS

FUNDING: We acknowledge the support of the Endowed Chair in Addictions for
the Department of Psychiatry (R.F. Tyndale), a Canada Research Char in the Early
Determinants of Adult Chronic Disease (J. O'Loughlin), CIHR-CGSD and Ontario
Graduate Scholarship (M.J. Chenoweth), CIHR grants MOP86471 (R. F. Tyndale)
and TMH-109787 (R. F. Tyndale), Canadian Cancer Society grants 010271 (J.
O'Loughlin) and 017435 (J. O'Loughlin), the Campbell Family Mental Health
Research Institute of CAMH, the CAMH Foundation, the Canada Foundation
for Innovation (#20289 and #16014 to R.F. Tyndale) and the Ontario Ministry of
Research and Innovation. The authors thank the NDIT research team and study
participants.

Aliou Gueye1, Yaroslaw Pryslawsky1, Jose M. Trigo1, Kiran Vemuri2, Alexandros
Makriyannis2, Steve Goldberg3, Bernard Le Foll1*, 1Translational Addiction
Research Laboratory, Centre for Addiction and Mental Health and University
of Toronto, Toronto, Canada, 2Center for Drug Discovery and Departments of
Chemistry and Chemical Biology and Pharmaceutical Sciences, Northeastern
University, Boston, MA, USA, 3Intramural Research Program, Preclinical
Pharmacology Section, Department of Health and Human Services, National
Institute on Drug Abuse, National Institutes of Health, Baltimore, MD, USA.

JUSTIFICATION: Identifying genetic sources of variability in the risk for the
development of nicotine addiction in adolescent smokers may help inform tobacco
control strategies aimed at preventing the progression to regular, dependent
smoking

The mechanisms underlying tobacco addiction are of wide interest and clearly
there is still a need for more effective medications to help in smoking cessation
and relapse prevention. In this study we explored the ability of AM4113, a neutral
CB1 antagonist, to modify the rewarding/reinforcing effects of nicotine using fixed
ratio (FR) and progressive ratio (PR) schedules of reinforcement. Secondarily, we
explored the effects of AM4113 on the reinstatement of nicotine-seeking using
different types of stimuli (presentation of cues, nicotine priming or stress induced
by Yohimbine).

CORRESPONDING AUTHOR: Meghan Chenoweth, MSc, PhD Candidate,
University of Toronto, Pharmacology and Toxicology, 1 King’s College Circle,
Toronto, ON
M5S 1A8, Canada, Phone: 6479691170, Email: meghan.
chenoweth@utoronto.ca

Long Evans rats were initially trained to self-administer nicotine (0.03 mg/kg/
infusion). Once the response was stable, the effects of the acute (0, 0.3, 1, 3 or
10 mg/kg, i.p.) or chronic (10 mg/kg during 10 days) AM4113 were tested under
FR or PR. In a separate group of Sprague Dawley rats, the effects of AM4113
(0-10 mg/kg) were tested during reinstatement of nicotine-seeking using nicotine
priming (0.15 mg/kg, s.c.), presentation of nicotine-associated cues, or the
pharmacological stressor yohimbine (2.5mg/kg, s.c.).
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MENTHOL PROMOTES DESENSITIZATION AND THUS
DECREASES FUNCTION OF HUMAN ALPHA3/BETA4 NICOTINIC
ACETYLCHOLINE RECEPTORS

Acute treatment with AM4113 (0-10 mg/kg) dose-dependently reduced the
number of nicotine infusions earned under FR [F(4,7) = 13.68, p < 0.0001] and PR
[F(5,8) = 10.77, p < 0.0001] schedules of reinforcement. Chronic AM4113 (10 mg/
kg) significantly attenuated nicotine-taking during the ten days treatment period
under FR [F(24,6) = 15.78, p < 0.0001] and PR [F(24,6) = 10.43, p < 0.001].
Following extinction all, cues previously paired with nicotine infusion, a priming
injection of nicotine (0.15 mg/kg, s.c.) or stress induced by yohimbine, reinstated
nicotine-seeking behavior (p < 0.001 vs. baseline). AM4113 (0-10 mg/kg) dosedependently decreased cue, priming, and stress induced reinstatement (p < 0.05
- 0.001).

Hoai T. Ton*, Amanda E. Smart, Thao T. Olson, Kenneth J. Kellar, Gerard P. Ahern,
Department of Pharmacology and Physiology, Georgetown University School of
Medicine Washington, DC
The alpha3/beta4 nicotinic receptor subtype is widely expressed in the
peripheral and central nervous systems, including in airway sensory nerves that
may transduce irritant effects of nicotine in tobacco smoke and in certain brain
areas that may be involved in nicotine addiction and/or withdrawal. Menthol, a
widely used additive in cigarettes is a potential counterirritant at sensory nerves
and may also influence nicotine's actions in brain. We examined menthol's effects
on alpha3/beta4 nicotinic receptors by measuring the agonist induced increase in
intracellular calcium via imaging, whole-cell voltage-clamp recording, and [3H]epibatidine binding in HEK cells stably expressing human alpha3/beta4 nAChRs.
Menthol markedly decreased the acetylcholine-stimulated rise in intracellular
calcium in these cells, and it decreased the agonist-stimulated current measured
in whole cell patch clamp assays. Co-application of menthol with acetylcholine
or nicotine inhibited the function of alpha3/beta4 nAChRs by increasing
desensitization, which was demonstrated by a reduction of the current integral as
well as an increase in the rate and magnitude of the current decay. Interestingly,
pretreatment with menthol followed by its washout did not appear to increase
agonist-induced desensitization, suggesting that menthol must be present during
the administration of agonist. Importantly, consistent with desensitization, the
effects of menthol were more pronounced in the presence of higher concentrations
of agonist than in the presence of lower concentrations, indicating that menthol
does not act as a typical competitive antagonist or channel blocker. Moreover,
menthol at concentrations up to 1 mM does not compete for the orthosteric nAChR

In conclusion, neutral CB1 antagonist AM4113 seems to reduce both nicotine
intake and nicotine's motivational properties under both acute and chronic
regimens. Indeed, AM4113 might modify the relapsing capabilities of different
stimuli to nicotine-seeking behavior. These results point to promising capabilities
of AM4113 as a therapy for nicotine dependence.
FUNDING: Canadian Institutes of Health Research (CIHR)
JUSTIFICATION: These results point to promising capabilities of AM4113 as a
therapy for nicotine dependence.
CORRESPONDING AUTHOR: Bernard Le Foll, Centre for Addiction and Mental
Health , 33 Russell Street, Toronto, ON M5S 2S1, Canada, Phone: 416.535.8501,
ext. 34772, Email: bernard.lefoll@camh.ca
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imaged a second time after 6-8 weeks of abstinence. Beta2-nAChR availability
(VT/fp) was measured in the thalamus, striatum, cerebellum, and cortical regions.
Blood-extracted DNA samples were acquired to determine genotypes with TaqMan
for 3 CHRNA4 SNPs (rs2273502, rs2273504, rs2236196), and SNPs from the
genes ANKK1 (rs4938015), and BDNF (rs6265). MANOVA models with multiplecomparison corrections were used for statistical analysis.

FUNCTIONAL CONNECTIVITY IN AN INSULA-BASED NETWORK
IS ASSOCIATED WITH SMOKING CESSATION OUTCOMES
M.A. Addicott*, M.M. Sweitzer, R.V. Kozink, M. Hallyburton, N. Kaiser, J.E. Rose,
F.J. McClernon, Duke University School of Medicine

Results: Significant genotype by smoking interactions with beta2-nAChR
availability were observed for SNPs mapped to CHRNA4 (rs2273504), ANKK1
(rs4938015), and BDNF (rs6265). Furthermore, CHRNA4 SNP rs2273504 was
significantly associated with the change in beta2-nAChR availability in over 6-8
weeks tobacco abstinence.

The insula has been shown to play a critical role in addiction; in particular,
the insula may function in the recall of interoceptive drug effects during craving,
motivational processes, or control of addictive behavior. Diminished functional
connectivity within an insula-based salience network was recently shown
to predict initial lapse in a small sample of women. In the present study we
sought to extend these findings by examining whether functional connectivity
with the insula can predict relapse in a large sample of both men and women.
Eighty-five adult (46 women), treatment-seeking smokers were scanned with
functional magnetic resonance imaging after smoking as usual. Then, smokers
were randomly assigned to one of two treatment groups for 1 month leading up
to their quit date. Following the quit date, subjects received standard nicotine
replacement treatment. Subjects' smoking behavior was tracked using smoking
diaries, timeline follow-back methods, and biweekly CO monitoring for 10 weeks.
Relapse was defined as seven consecutive days of smoking. Forty-four subjects
(52%) maintained abstinence until the end of the study. Forty-one subjects
(48%) relapsed (n = 25) or were lost to contact (n = 16) and presumed to have
relapsed. Resting-state functional connectivity maps were created using left and
right insula (Brodmann's Area 13) as seed regions of interest (ROI). Independent
sample t-tests were performed to compare abstainers and relapsers (controlling
for treatment group and sex). Compared with those who relapsed, abstainers
exhibited greater connectivity with the right insula in regions previously implicated
in the salience network, including bilateral putamen, bilateral pre/postcentral gyri,
bilateral insula, and dorsal anterior cingulate; and greater connectivity with the
left insula in the bilateral pre/postcentral gyri, left putamen and left insula (cluster
corrected p < 0.005). In contrast, there was greater connectivity in the posterior
cingulate in relapsers compared to abstainers. Consistent with previous research,
these results suggest that smoking relapse vulnerability is associated with reduced
connectivity in an insula-based network.

Discussion: These preliminary results demonstrate genetic influences on
beta2-nAChR receptor availability. These findings underscore the possibility of
individualized treatment strategies for smokers based on their genetic variants.
FUNDING: Funding support was provided by NIH grants R01-DA015577, K01MH092681, K02-DA031750, T32-DA022975.
JUSTIFICATION: This study synthesizes neuroimaging data examining nicotinic
acetylcholine receptors with geneotype data to provide neurochemical data
identifying possible individualized treatment strategies based on genetic variants.
CORRESPONDING AUTHOR: Ansel Hillmer, Yale University, 2 Church St #511,
New Haven, CT 06519, United States, Phone: 203-7853107, Email: ansel.
hillmer@yale.edu
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META-ANALYSIS REVEALS SIGNIFICANT ASSOCIATION
OF 3'-UTR VNTR IN SLC6A3 WITH SMOKING CESSATION IN
CAUCASIAN POPULATIONS
Yunlong Ma1, Wenji Yuan1, Wenyan Cui1, Ming D. Li*2, 1Zhejiang University, China,
2
University of Virginia

FUNDING: This research was supported by R01 DA025876 (FJM) and K01
DA033347 (MAA).

Backgrounds: Many studies have examined the association between SLC6A3
3'-UTR VNTR polymorphism and smoking cessation; however, the results are
inconclusive, primarily because of the small to moderate-size samples. The
primary goal of this study was to determine whether this polymorphism has any
effect on smoking cessation by a meta-analysis of all reported studies.

JUSTIFICATION: Functional connectivity may help identify smokers who are at
increased risk of relapse during a quit attempt.
CORRESPONDING AUTHOR: Merideth Addicott, PhD, Assistant Professor, Duke
University, Psychiatry, 2608 Erwin Rd, Durham, NC 27705, United States, Phone:
9196845237, Email: merideth.addicott@duke.edu

Methods: We adopted a 9-repeat dominant model that considers 9-repeat
and non 9-repeat as two genotypes and compared their frequencies in former
vs. current smokers. Eleven studies with 5480 participants were included.
Considering the presence of study heterogeneity and differences in the availability
of information in each study, three separate meta-analyses were performed with
the Comprehensive Meta-Analysis statistical software (v. 2.0).
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GENETIC INFLUENCES BY CHRNA4, ANKK1, AND BDNF ON
BETA2*-NICOTINIC ACETYLCHOLINE RECEPTOR AVAILABILITY
IN SMOKERS AND NONSMOKERS

Results: The first meta-analysis provided evidence of association between
the 9-repeat genotype and smoking cessation only under the fixed-effects model
(pooled OR 1.14; 95% CI 1.01, 1.27; P = 0.029) but not in the random-effects model
(pooled OR 1.11; 95% CI 0.95, 1.29; P = 0.192). Given the marginal evidence of
heterogeneity among studies (P = 0.07; I2 = 41.8%), which was likely caused by
an Asian-based treatment study with an opposite effect of the polymorphism on
smoking cessation, we excluded these data, revealing a significant association
between the 9-repeat genotype and smoking cessation under both the fixed-effects
(pooled OR 1.15; 95% CI 1.03, 1.29; P = 0.015) and random-effects (pooled OR
1.15; 95% CI 1.02, 1.29; P = 0.021) models. By analyzing adjusted and unadjusted
results, we performed the third meta-analysis, which showed consistently that the
9-repeat genotype was significantly associated with smoking cessation under the
both fixed- and random-effects models (pooled OR 1.17; 95% CI 1.05, 1.32; P =
0.007 for both models).

Ansel Hillmer*1, Irina Esterlis1,2, Frederic Bois1, Brian Pittman2, Erin McGovern2,
Stephanie O'Malley2, Marina R. Picciotto2, Bao-zhu Yang2,3, Joel Gelernter2,3, Kelly
P. Cosgrove1,2, 1Department of Diagnostic Radiology, Yale University, School of
Medicine, New Haven, CT, 2Department of Psychiatry, Yale University, School of
Medicine, New Haven, CT, 3Veterans Affairs Connecticut Healthcare System, West
Haven, CT
Background: Extensive studies demonstrate that beta2 subunit-containing
nicotinic acetylcholine receptors (nAChRs) are upregulated during tobacco
smoking, with receptor levels returning to nonsmoker levels following prolonged
abstinence. The extent to which this receptor upregulation and recovery is
influenced by genetic factors has important implications for treatment strategies
and identification of at-risk individuals. In this study we evaluated beta2-nAChR
availability in vivo using 5-[123I]A-85380 (5IA) single photon emission tomography
(SPECT) in conjunction with single nucleotide polymorphism (SNP) data for
three different genes implicated in tobacco dependence (CHRNA4, ANKK1, and
BDNF) to assess genotype differences in receptor availability for smokers and
nonsmokers.

Conclusion: Meta-analyses of 11 studies provided evidence that the 3'-UTR
VNTR polymorphism is significantly associated with smoking cessation, and
smokers with one or more 9-repeat alleles have a 17% higher probability of
smoking cessation than smokers carrying no such 9-repeat allele.
FUNDING: Supported by the Research Center for Air Pollution and Health of
Zhejiang University, Ministry of Science and Technology of China (2012AA020405),
and NIH grant DA012844.

Methods: Genotype and 5IA SPECT data were acquired for 113 individuals of
European-American descent, including 55 nonsmokers and 58 tobacco smokers.
Smokers were imaged at 7-9 days of tobacco abstinence. A subgroup (n=27) was
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JUSTIFICATION: Determine how genetics affects smoking cessation.

USING SYSTEMS BIOLOGY COUPLED WITH TOXICOLOGY
ASSAYS TO IDENTIFY BIOMARKERS OF POTENTIAL HARM
ASSOCIATED WITH TOBACCO SMOKE EXPOSURE

CORRESPONDING AUTHOR: Ming Li, PhD, Professor, University of Virginia,
Psychiatry and NB Sciences, 450 Ray C Hunt Drive, Charlottesville, VA 22903,
United States, Phone: 4342430566, Email: ml2km@virginia.edu

Xi Yang1, Yuan Gao1, Li-Rong Yu1, Yong Luo1, Maocheng Yang*2, 1Division of
Systems Biology, National Center for Toxicological Research, U.S. FDA, Jefferson,
AR, 2Office of Science, Center for Tobacco Products, U.S. FDA, Silver Spring, MD

POS2-66

ALPHA7 NICOTINIC ACETYLCHOLINE RECEPTORS DO NOT
APPEAR TO REGULATE ORAL OPERANT ETHANOL SELFADMINISTRATION IN FEMALE MICE

Introduction: Some adverse health outcomes from tobacco use may
take decades to develop. Therefore, there is a need to identify relevant and
quantitatively valid biomarkers that predict long-term adverse health outcomes
produced by exposure to tobacco smoke.

Alexandra M. Stafford*, Darlene H. Brunzell, Department of Pharmacology and
Toxicology, Virginia Commonwealth University, Richmond VA

Objectives: Identify novel biomarkers of potential harm using "omics"
technologies in in vitro cell models.

There is a high prevalence of comorbid nicotine and ethanol (EtOH) use.
Nicotinic acetylcholine receptors (nAChRs), including alpha7 (a7) nAChRs, have
been implicated in the behavioral and biological effects of EtOH. Mice lacking
the a7 subunit (a7KO) are more sensitive to EtOH-induced locomotor activation,
hypothermia, and loss of righting reflex, are less sensitive to EtOH-induced
memory impairment, and consume less EtOH. a7KO mice show no changes
in EtOH metabolism, showing that a7 nAChR regulation of EtOH effects is not
due to altered metabolism. In addition to nAChR contributions to the effects of
EtOH, it is also important to consider that EtOH effects vary depending on sex.
While a number of EtOH effects have been linked to a7 nAChR activity in male
mice, no known studies have investigated a7 nAChR contributions to EtOH selfadministration (SA) in male or female mice. Thus, the goal of the present study
was to determine if a7 nAChRs regulate oral operant EtOH SA in female mice.
WT mice, a7KO mice and a7 heterozygous mice that have a 50% reduction of
the a7 subunit (a7HT) were trained to orally self-administer EtOH during 16 hr
overnight binge SA sessions once every 7 days for 9 weeks. Active lever pressing,
reinforcers earned, and EtOH consumed (g/kg) were measured. A main effect of
ETOH concentration and a session x EtOH concentration interaction was found for
active lever presses, reinforcers earned, and EtOH consumed, revealing that EtOH
reinforcement was concentration-dependent and EtOH intake increased across
sessions. There was no effect of genotype detected for any measure. This data
suggests that a7 nAChRs in female mice do not regulate oral operant EtOH SA;
rather, it is likely that other nAChR subunits regulate EtOH reinforcement in female
mice. Further studies are needed to determine if a7 nAChRs regulate EtOH SA in
males. Overall, this study contributes to knowledge regarding nAChR regulation of
EtOH reinforcement, which is important for the development of targeted therapies
for alcohol use disorders.

Method: Three different human lung cell types were cultured in normal media
with or without cigarette smoke condensate (CSC) for up to 30 days. Lactate
dehydrogenase (LDH) and ATP concentration were used to assess phenotypic
changes. To identify potential biomarkers of harm, corresponding "omics" changes
(mRNA and microRNA expression analysis using next-generation sequencing
(RNA-Seq), proteomics, and metabolomics) were compared between different
types of smoke condensate generated from cigarettes with different blend of
tobacco and under different smoking conditions.
Results: The study found that, for a given CSC at a given time point, cytotoxicity
increases as the CSC concentration increases. Cytotoxicity also increases
over time. Highly differentially regulated genes/proteins identified in the study
are potential candidates of novel biomarkers. Based on RNA-Seq expression
analysis, DNA damage, cell cycle control, cell signaling, and protein biosynthesis
are the major pathways modulated by tobacco smoke exposure. Cell adhesion
ECM remodeling, FGF-family signaling, EGFR signaling, immune response IL-18
signaling, and TGF-beta signaling are the top 5 affected signaling pathways
revealed from this proteomic analysis. Biomarkers identified through different
"omics" platforms were compared to each other for cross validation. Proteomics
analysis found that correspondent protein profiling is also modulated for some of
the dysregulated genes found in RNA-Seq analysis. The biomarkers identified
through these in vitro studies should be validated in clinical studies.
FUNDING: FDA
JUSTIFICATION: Identify biomarkers is useful for clinical and epidemiological
research

FUNDING: This work was supported in part by NIH/NIDA grant R01 DA031289 to
Darlene H. Brunzell and a Virginia Commonwealth University Alcohol Research
Center pilot grant to DHB supported by NIH/NIAAA P20 AA017828 to Michael
F. Miles. Alexandra M. Stafford is supported by an NIH/NIDA training grant T32
DA007027 to William L. Dewey.

CORRESPONDING AUTHOR: Maocheng Yang, PHD, Biologist, FDA, CTP,
10903 New Hampshire Ave, Silver Spring, MD 20993, United States, Phone:
3017968755, Email: maocheng.yang@fda.hhs.gov

JUSTIFICATION: This study provide information relevant to the development of
targeted therapies for alcohol use disorders.
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CORRESPONDING AUTHOR: Alexandra Stafford, B.S. Genetics, Virginia
Commonwealth University, 410 N 12th St, Richmond, VA 23298, United States,
Phone: 8046287586, Email: staffordam2@vcu.edu

ABSENCE OF A SEX DIFFERENCE IN ADOLESCENT AND ADULT
RAT NICOTINE SELF-ADMINISTRATION
Rachel L. Schassburger*, Emily M. Pitzer, Tracy T. Smith, Laura E. Rupprecht,
Edda Thiels, Eric C. Donny, Alan F. Sved, University of Pittsburgh, Pittsburgh, PA
Approximately 90% of the millions of adult daily smokers in the US initiated
tobacco product use during adolescence. Preclinical studies comparing nicotine
(NIC) self-administration (SA) behavior of adolescent and adult rats generally find
that adolescent rats acquire SA at lower doses of NIC than adults. Additionally,
sex differences were shown to impact NIC SA by adults, with adult female rats
self-administering more NIC and across a wider range of doses than adult males.
However, the effect of sex on adolescent NIC SA is less clear. The present study
sought to determine the effects of sex and developmental stage on SA across
a range of NIC doses. Sprague-Dawley rats arrived on postnatal day (P) 22 or
82, were implanted with jugular vein catheters on P24-25 or P84-85, and began
NIC SA on P30 or P90. Food and water were available ad libitum, except during
1-h SA sessions. Rats were allowed to respond (nose poke) for intravenous
infusions of one dose of NIC (3, 10, 30, or 100 ug/kg/infusion) on a fixed ratio 2
schedule of reinforcement for 16 daily sessions. NIC infusions were paired with an
initially neutral light stimulus (CS, 15-s white cue light). We found that at a dose
of 3 ug/kg/infusion, rats of neither age acquired NIC SA. At a dose of 10 ug/kg/
infusion, adults acquired SA (p<0.05), whereas adolescents did not. At doses of
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NIC 30 ug/kg/infusion or greater, all groups acquired SA (p<0.05) and earned a
similar number of infusions. However, contrary to expectations, we found no sex
differences in SA by adolescents or adults at any NIC dose tested. These results
demonstrate that under the response requirements examined here there is not
a reliable sex difference in responding for infusions of a range of NIC doses by
ad libitum fed adolescent and adult rats. Moreover, the dose threshold for SA is
lower for adults than for adolescents. These results indicate there is no evidence
of a sex difference during either developmental stage in the primary reinforcing
properties of NIC. Future research will investigate the role of other, moderately
reinforcing environmental cues associated with NIC on SA behavior by male and
female adolescent and adult rats.

ATTENUATION OF MOUSE NICOTINE DRINKING BY JNJ39393406, A NOVEL ALPHA7 NACHR POSITIVE ALLOSTERIC
MODULATOR
Claire I. Dixon*1, Meredith Beck1, Jennifer Lee1, Kenneth A. Perkins2, K.N. Roy
Chengappa2, Darlene H. Brunzell1, 1Department of Pharmacology and Toxicology,
Virginia Commonwealth University, Richmond VA, 2Department of Psychiatry,
University of Pittsburgh, Pittsburgh PA
Individuals with schizophrenia diagnosis have a significant reduction of alpha7
nicotinic acetylcholine receptors (nAChR) in brain and recent reports link genetic
variations in the CHRNA7 gene with tobacco dependence in this population.
Our previous studies show that local administration of a selective alpha7
nAChR antagonist into the nucleus accumbens shell or anterior cingulate cortex
significantly increases nicotine self-administration, suggesting that a poverty of
alpha7 nAChR function promotes nicotine use. Hence, these preclinical feasibility
trials assessed if an alpha7-selective positive allosteric modulator, JNJ-39393406,
would inhibit oral nicotine self-administration in mice. These studies further
determined JNJ-39393406 mechanism of action by comparing nicotine ingestion
behavior of C57BL/6J wild type (WT) and alpha7 nAChR subunit knockout
(a7KO) mice, and assessed if JNJ-39393406 effects on self-administration are
shifted in heterozygous knockout mice (a7HET), which have a 50% reduction
in alpha7 nAChR expression, to suggest that dosing be adjusted for individuals
with schizophrenia who share this phenotype. Mice (n = 10/genotype) were given
24hr access to 0, 50, 100 and 200 ug/ml nicotine in 2% saccharin solution in their
homecages. Upon stable nicotine drinking, JNJ-39393406 (0, 0.3, 1, 3 and 10 mg/
kg in 20% 2-hydroxypropyl-beta-cyclodextrin solution) was administered using a
Latin-square, within-subject design via intra-gastric gavage prior to the dark cycle
when mice are active. Experimenters were blinded to dosing. JNJ-39393406
significantly reduced mg of nicotine consumed and nicotine preference in WT
mice. There was no shift in the dose-effect curve of a7HET mice to suggest that
clinical doses be adjusted for smokers with schizophrenia. There was no effect of
JNJ-39393406 evident in a7KO mice, suggesting that JNJ-39393406-associated
reductions in nicotine intake were modulated via alpha7 nAChRs. These data
suggest that positive allosteric modulation of alpha7 nAChRs is sufficient to reduce
nicotine consumption and provide preclinical evidence to support JNJ-39393406
for smoking cessation in healthy individuals and those with schizophrenia.

FUNDING: U54 DA031659 (ECD)
CORRESPONDING AUTHOR: Rachel Schassburger, MS, University of
Pittsburgh, Neuroscience, 5th and Ruskin, Pittsburgh, PA 15260, United States,
Phone: 5707139136, Email: rls127@pitt.edu
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CHRNA5 REGULATES AVERSION TO NICOTINE IN SMOKERS
Kevin P. Jensen, PhD*, Elise E. DeVito, PhD, Aryeh I. Herman, PsyD, Gerald
Valentine, MD, Joel Gelernter, MD, Mehmet Sofuoglu, MD, PhD, Department of
Psychiatry, Yale University School of Medicine, New Haven, CT, USA and VA
Connecticut Healthcare System, West Haven, CT, USA
Genomewide association studies of tobacco use disorders (TUD) have
implicated CHRNA5 in several smoking-related behaviors, including nicotine
dependence and lung cancer. Pre-clinical studies have emphasized variable
control of nicotine aversion via CHRNA5 rs16969968 as a potential risk
mechanism. Modulation of attention circuitry might also contribute to risk effects.
There is limited direct evidence to support these risk mechanisms in humans. The
goal of this study was to evaluate the effects of rs16969968 on the acute response
to nicotine in a population of European American (EA) and African American (AA)
smokers (n=185; 51% AA; 72% male) in a laboratory setting. Following overnight
abstinence from nicotine, participants completed an intravenous (IV) administration
paradigm that included a dose of saline and two escalating doses of nicotine.
The primary outcomes evaluated were the aversive, pleasurable, and stimulatory
ratings of drug effects, and cognitive test performance before and after the session
involving nicotine administration. The rs16969968 risk allele (A; frequency =
28%[EA] and 6%[AA]) moderated the aversive effects of IV nicotine (P[interaction]
< 5x10^8; adjusted for race, age, sex and cigarettes smoked per day). This effect
was evident in EA and AA subjects analyzed as separate groups and was most
robust at the highest nicotine dose. Rs16969968*A was also associated with
greater improvement in the Stroop Test following nicotine administration - i.e., a
better cognitive response by at least this one measure. These findings are an
important extension of pre-clinical research that supports differential aversion to
nicotine as one likely mechanism for the TUD risk conferred by CHRNA5.

FUNDING: This work was supported by NIH/NCATS grant TR000958 to D.H.
Brunzell and K.A. Perkins and NIH/R01 grant DA031289 to D. H. Brunzell. Janssen
Research and Development L.L.C. provided JNJ-39393406 for these studies.
JUSTIFICATION: These data suggest that positive allosteric modulation of alpha7
nAChRs is sufficient to reduce nicotine consumption and provides evidence that
alpha7-mediated nicotinic transmission may have therapeutic implications for
tobacco dependence in healthy individuals and those suffering with schizophrenia.
CORRESPONDING AUTHOR: Darlene Brunzell, Ph.D, Associate Professor,
Virginia Commonwealth University, Pharmacology & Toxicology , 410 N 12th St,
Richmond, VA 23298, United States, Phone: 804-628-7584, Email: dbrunzell@
vcu.edu

FUNDING: This research was supported by the Veterans Administration (VA)
Mental Illness Research, Education and Clinical Center (MIRECC), the VA National
Center for PTSD, and a VA VISN1 Career Development Award; NIH grants R03
DA027474, R01 AA017535, R01 DA030976, R01 DA12690 and R01 MH083704;
and Army STARRS, which is sponsored by the Department of the Army and funded
under cooperative agreement number U01MH087981 with the US Department of
Health and Human Services, National Institutes of Health, National Institute of
Mental Health (NIH/NIMH).
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MENTHOL FACILITATES THE INTRAVENOUS SELFADMINISTRATION OF NICOTINE IN RATS
Tengfei Wang1, Bin Wang2, Hao Chen1*, 1Department of Pharmacology, University
of Tennessee Health Science Center, Memphis, TN, USA, 2College of Pharmacy,
Shaanxi University of Chinese Medicine, Xian Yang, Shaanxi, China.

CORRESPONDING AUTHOR: Kevin Jensen, Yale University School of Medicine,
Psychiatry, VA CT Healthcare Center, West Haven, CT 06516, United States,
Phone: 8605141862, Email: kevin.jensen@yale.edu

Menthol is preferred by approximately 25% of smokers and is the most
common flavoring additive in tobacco and electronic cigarettes. Although some
clinical studies have suggested that menthol facilitates the initiation of smoking
and enhances the dependence on nicotine, many controversies remain. Using
licking as the operant behavior, we found that adolescent rats self-administering
nicotine (30 ug/kg/infusion, free base, i.v.) with contingent oral menthol (60 ul,
0.01% w/v) obtained significantly more infusions than rats receiving a vehicle
cue or rats self-administering i.v. saline with a menthol cue. Rats yoked to their
menthol-nicotine masters emitted significantly fewer licks on the active spouts,
indicating that contingent pairing between nicotine and menthol is required for
sustained nicotine intake. Rats that self-administered nicotine with a menthol cue
also exhibited a long-lasting extinction burst and robust reinstatement behavior,
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neither of which were observed in rats that self-administered saline with a menthol
cue. The cooling sensation of menthol is induced by activating the transient
receptor potential M8 (TRPM8) channel. When WS-23, an odorless agonist of the
TRPM8 channel, was used as a contingent cue for nicotine, the rats obtained a
similar number of nicotine infusions as the rats that were provided a menthol cue
and exhibited a strong preference for the active spout. In contrast, highly appetitive
taste and odor cues failed to support the self-administration of nicotine. These data
indicated that menthol, likely by inducing a cooling sensation, becomes a potent
conditioned reinforcer when it is contingently delivered with nicotine. Together,
these results provide a key behavioral mechanism by which menthol promotes the
use of tobacco products or electronic cigarettes.

MOVING FROM RESEARCH TO ACTION: RESULTS OF A
YOUTH-LED TOBACCO PREVENTION PROJECT
Juliet P. Lee, PhD*, Pacific Institute for Research and Evaluation (PIRE), Sean
Kirkpatrick, Community Health for Asian Americans (CHAA), Nga Le, CHAA,
Sharon Lipperman-Kreda, PhD, PIRE, Anna Pagano, PhD, PIRE, SEAYL Tobacco
Team (Andy Lovanpheth, Brandy Fabian, Daniel Gracias, Johnathan Saeteurn,
Kelly Wong, Lydia Solorzano, Randy Rodriguez), CHAA
In an on-going youth-participatory action research project, participants in
SEAYL, a Southeast Asian American youth development program, conducted
research on the tobacco environment for youth in their community. Over two years
the youth and project staff collectively: (1) reviewed information on tobacco, health
disparities and local tobacco control policies; (2) collected and analyzed primary
data on the tobacco environment including community surveys, tobacco outlets
assessments, and PhotoVoice, and (3) developed a plan for disseminating the
results of this research to reduce tobacco influences. A second phase of data
collection included letters to local policy makers, interviews with staff at their
high school, and assessments of tobacco-related litter at and around their high
school. Although the project design originally targeted the entire city, the youth
participants identified the school environment as the primary sphere of influence
on which to focus. Based on their analyses, the youths proposed a three-part
campaign at their high school to (1) raise awareness among students and staff
of smoking risks and regulatory policies; (2) improve student morale through
litter-reduction actions and motivational activities and (3) support enforcement of
smokefree policies within and near the school grounds. The youths were able to
parlay their insider knowledge of the school system and their student status to
strategize the intervention activities, identify and leverage assets, and gain access
to key stakeholders within the school system. Youth-led participatory research on
the tobacco environment can foster youth leadership to reduce and counter the
harmful influences of the tobacco industry. Goals for tobacco prevention for youth
and the appropriate scale of intervention activities may differ from those for adults.
Youths have privileged access within and knowledge of their own environments
which can benefit intervention campaigns. Our study allowed youth to gain
useful experience in community organizing and to disseminate the results of their
research to their peers in age- and culturally-appropriate forms.

FUNDING: University of Tennessee Health Science Center, NIDA (DA-026894)
CORRESPONDING AUTHOR: Hao Chen, PhD, Assistant Professor, University of
Tennessee Health Science Center, Pharmacology, 874 Union Ave., Memphis, TN
38163, United States, Phone: 901-448-3720, Email: hchen@uthsc.edu
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FDA PERFORMANCE STANDARDS FOR ELECTRONIC NICOTINE
DELIVERY SYSTEMS: PERSPECTIVES FROM THE FDA 2013
DRAFT GUIDANCE FOR ABUSE-DETERRENT OPIOIDS
J.E. Henningfield*, E.J. Cone, A.R. Buchhalter, R.V. Fant, J.G. Gitchell, J.M.
Pinney, Pinney Associates
The major public health benefit of electronic nicotine delivery systems (ENDS)
is the extent to which they enable cigarette smokers to eliminate exposure to
tobacco smoke. Although ENDS are far lower in their content and emissions
of toxicants than combustion tobacco products, they vary widely in design and
performance. Furthermore, some products allow manipulations that may alter
their emissions, as well as lend themselves to the administration of cannabinoid
extracts, cocaine, and opioids. FDA is charged with developing tobacco product
performance standards "as appropriate to protect the public health". This challenge
is not unique to tobacco products. In 2013, FDA issued a draft guidance on abuse
deterrent opioids that discusses potential test methods and labeling implications
for new formulations. The opioid guidance addresses possible manipulations of
products that impact safety of use and misuse.
ENDS pose challenges beyond abuse deterrent opioids; however, some of
what FDA describes as its "flexible" and "evolutionary" approach to opioid drug
product evaluation is applicable to rapidly evolving ENDS. The opioid guidance
provides a framework for evaluating drug products for resistance to modifications
that increase the amount and speed of drug delivery by physical, chemical, and
other means of manipulation in its Category 1 in vitro laboratory assessments.
Category 2 and 3 assessments in the AD guidance provide approaches for
evaluating the pharmacokinetics and addiction risk posed by the products as a
function of their susceptibility to manipulation.

FUNDING: This study was supported by California Tobacco-Related Disease
Research Program grant 21AT-0012.
JUSTIFICATION: By identifying and deploying age- and culturally-appropriate
strategies, youth-led action research on the tobacco environment can effectively
mobilize community support of policies to reduce and prevent harmful tobacco
influences on youth.
CORRESPONDING AUTHOR: Juliet P. Lee, PhD, Senior Research Scientist,
Pacific Institute for Research and Evaluation, Prevention Research Center, 180
Grand Avenue #1200, Oakland, CA 94612, United States, Phone: 510-883-5772,
Email: jlee@prev.org

FDA's approach has had rapid and striking consequences. The reformulated
OxyContin® carries a lower risk of tampering, abuse, and overdose, leading
the FDA to prohibit the marketing of potential competitor products that do not
meet similar "standards." Equally importantly the approach is achieving FDA's
goal of "incentivizing" companies to invest in the development of increasingly
safer AD products. This presentation will discuss a parallel approach for drug
product evaluation that may be adapted to assessing ENDS with respect to their
performance and resistance to manipulation that may harm users.
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MARKETING ALCOHOL AND TOBACCO PRODUCTS AT THE
POINT-OF-SALE: A COMPARISON BETWEEN RETAILERS IN
LONDON, ENGLAND (UK) AND WAKE COUNTY, NC (USA)
Andrew B. Seidenberg,1 Allison E. Myers,1 Theresa M. Marteau,3 Kurt M. Ribisl1,2,
1
Department of Health Behavior, Gillings School of Global Public Health, University
of North Carolina, Chapel Hill, NC, USC, 2Cancer Prevention and Control Program,
Lineberger Comprehensive Cancer Center, School of Medicine, University of North
Carolina, Chapel Hill, NC, USA, 3Behaviour and Health Research Unit, University
of Cambridge, Institute of Public Health, Cambridge, UK

FUNDING: No funding.
JUSTIFICATION: Laboratory evaluation of electronic nicotine delivery systems will
inform potential FDA regulation, public health impact, and product design.
CORRESPONDING AUTHOR: Jack Henningfield, PhD, Vice President, Pinney
Associates, Research and Health Policy, 4800 Montgomery Lane, Suite 400,
Bethesda, MD 20814, United States, Phone: 3017188440, Email: jhenning@
pinneyassociates.com

Background and Aims: Tobacco and alcohol industries invest substantial
resources marketing at the point of sale (POS), and such marketing has been
shown to contribute to youth initiation and consumption of alcohol and tobacco
products. Limited data are available on how POS marketing of tobacco and alcohol
products compare to each other, and between countries with differing retail and
product regulations.
Methods: Observational audits were conducted in 2013 at retailers selling
both tobacco and alcohol products in London, England (UK) and Wake County,
NC (USA) using a standardized web-based mobile data collection system. Data
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collected included retailer characteristics, presence of exterior and interior POS
marketing (i.e., branded signs, price discounts, multibuy offerings, contests) for
alcohol and tobacco products, and availability of tobacco products.

COLLEGE STUDENTS’ OPINIONS OF CAMPUS TOBACCO
CONTROL POLICIES

Results: POS marketing for tobacco products was very high in Wake County
(99%) and slightly higher than POS marketing for alcohol products (91%). By
contrast, POS marketing for tobacco products in London were low (5%), with
alcohol marketing far more common (83%) and similar to that in Wake County
(p=0.11). Further, sales of individually packaged cigarillos or flavored cigarillo
products were rarely found in London retailers (8% and 3%, respectively), while
each appeared in >90% of Wake County retailers. In Wake County, exterior tobacco
POS marketing was more common, compared to exterior alcohol POS marketing
(p<0.01), however, no significant difference was found between interior alcohol
and tobacco POS marketing (p=0.33). In addition, greater levels of branded signs
(p<0.01), multibuys (p<0.01), and discounts (p<0.01) were observed for tobacco
products in Wake County, compared to alcohol products. Conversely, significantly
more retailers marketed contests for alcohol products (p<0.01) in Wake County,
compared to tobacco products.

Agarwal Deepti*, MSSW, MA, Loukas Alexandra, PhD, The University of Texas
at Austin
Tobacco-free policies on college campuses play an important role in deterring
tobacco use, and an increasing number of colleges have implemented such
policies. However, there is limited research evaluating college students' opinions
of campus tobacco-free policies. This study assessed college students' support
of college tobacco control policies and examined differences between current
smokers and non-smokers on level of support. Participants were 2976 college
students (M age = 27.64; SD= 10.59; 68.6% female; 75.8% White) from six 4-year
universities in Texas who completed an online survey in summer 2014. Questions
were modeled after items from the Bacchus Network Tobacco Use and Attitudes
Survey and assessed level of support (1= strongly support; 4= strongly oppose) for
campus policies regarding cigarettes and non-cigarette alternatives. Of the 2976
students, 73% supported (i.e., strongly or very strongly) prohibition of cigarette
use on campus, 67% supported prohibition of e-cigarette use on campus, and
68% supported prohibition of all tobacco and alternative products on campus. One
Analysis of Variance indicated that current smokers were significantly less likely
than current non-smokers to support prohibition of cigarettes [F(1,2949)=371.04,
p<.001], e-cigarettes [F(1,2947)=303.53,p<.001 ], and all tobacco and alternative
tobacco products on campus [F(1,2958)=351.00,p<.001]. Findings indicate that
there is stronger support for campus policies on cigarettes than for non-cigarette
alternative products. Still, fewer than three quarters of students supported these
tobacco-control policies, suggesting that additional efforts by college officials
and tobacco control advocates are needed to change student attitudes. Not
surprisingly, we also found that support for tobacco-control policies was stronger
among non-smokers than it was among current smokers, suggesting that
non-smokers should be rallied to change campus-based policies. Given limited
research, future studies should examine why the complete prohibition of cigarettes
and non-cigarette alternatives is not an even higher priority for college students.

Conclusions: Policy interventions that protect youth from industry marketing
strategies, such as POS marketing, are needed as part of comprehensive public
health efforts to help combat alcohol and tobacco abuse.
FUNDING: Funded by grant number CA154281 from the National Cancer Institute
at the National Institutes of Health, and by a joint grant from the University of
Cambridge, England and the University of North Carolina at Chapel Hill's Gillings
School of Global Public Health, USA.
CORRESPONDING AUTHOR: Andrew Seidenberg, Gillings School of Global
Public Health, University of North Carolina at Chapel Hill, CB 7440, 135 Dauer
Drive , Chapel Hill, NC 27599, United States, Phone: 919-966-3064, Email:
aseiden@live.unc.edu
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FUNDING: Research funded by Texas Department of State Health Services

OVERLOOKED SECONDHAND SMOKE EXPOSURES

JUSTIFICATION: The current study examines students' opinions towards tobaccofree policies on college campuses, setting the direction for future research and
suggesting the need for additional efforts by officials and tobacco control advocates
to change students' attitudes.

Nipapun Kungskulniti1*, Naowarut Chareonca1, Stephen Hamann2, 1Faculty of
Public Health, Mahidol University, Bangkok, Thailand, 2Tobacco Control Research
and Knowledge Management Center, Bangkok,Thailand

CORRESPONDING AUTHOR: Deepti Agarwal, The University of Texas at Austin,
2109 San Jacinto D3700, Austin, TX 78712, United States, Phone: 512-905-5362,
Email: deepti.agarwal11@utexas.edu

Background: Secondhand smoke (SHS) exposure is known to be dangerous
indoors and increasingly is banned everywhere indoors. Several locations where
people congregate also provide settings for dangerous exposures but are often
neglected since exposures are transient. Research shows that there is no safe
level of SHS exposure.
Methods: An investigation was made of some locations heavily-frequented
by smokers in Thailand and showed that even outdoor locations provide high
exposures. Though smoking is banned indoors and in parks and open markets in
Thailand, other places including international airports, hotel rooms, beaches and
al fresco dining areas still need to be included in the smoke free law in Thailand.
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Results: International airports still have designated smoking rooms which have
been shown to pollute adjacent areas, many hotels are not fully smoke free with
smoke circulating throughout the hotel, beaches are not smoke free despite very
crowded conditions at those most popular, and crowded al fresco dining is still not
smoke-free.

Sungroul Kim1*, Maciej L. Goniewicz2, Bokyeong Kim1, You Sol1, Ribhav Gupta2,
1
Department of Environmental Health Sciences, Soonchunhyang University,
South Korea, 2Department of Health Behavior, Division of Cancer Prevention and
Population Sciences, Roswell Park Cancer Institute, NY, USA

VARIATIONS IN LABEL INFORMATION AND NICOTINE LEVELS IN
ELECTRONIC CIGARETTE REFILL LIQUIDS OF SOUTH KOREA:
REGULATION CHALLENGES

Background. In South Korea, the consumption of the liquid nicotine used in
e-cigs increased dramatically from 4,310 L in 2012 to 7,220 L in 2013, while
traditional cigarette consumption slightly decreased from 4,477,000,000 packs in
2010 to 4,335,000,000 packs in 2013. To minimize potential health impact of the
consumption of the liquids used for e-cigs, we examined label information and the
discrepancy between the amount of nicotine indicated on the labels and the actual
measured values.

Conclusions: In addition to further study of these overlooked sites of exposure,
policy makers need to be made aware of the need to protect the public in
locations where the density of smokers is high or unacceptable levels of smoke
contaminants may circulate continuously. Additional regulation for public health
safety is required given the known short term dangers of unsuspected exposures
to secondhand smoke.
FUNDING: No Funding

Methods. We purchased thirty-two liquid refill products and one pure nicotine
product at six different e-cig retail stores in Seoul and Asan, South Korea. Label
information was summarized, including product names, manufacturing countries,

JUSTIFICATION: Policymakers need to take action against secondhand smoke
exposure in areas where smoker density is high enough to result in unacceptable
levels of continuous smoke circulation
CORRESPONDING AUTHOR: Nipapun Kungskulniti, Dr.P.H., Associate Professor,
Mahidol University, Faculty of Public Health, 420/1 Rajvithi Rd., Bangkok, 10400,
Thailand, Phone: 6623548540, Fax: 6623548540, Email: nipapun123@yahoo.com
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improvement of the inspections process and, thus, improves the potential for
improved population health impact.

nicotine content, manufacture dates, expiration dates, and health warning
statements. The actual nicotine concentrations of each product were measured by
a blinded analyst at Roswell Park Cancer Institute, NY, U.S.

CORRESPONDING AUTHOR: Hannah Baker, MPH, Research Specialist, UNC
Chapel Hill, Family Medicine, 200 N. Greensboro Street, Suite D-15, Carrboro, NC
27510, United States, Phone: 9199662871, Email: hmbaker2@unc.edu

Results. Three out of fifteen imported products provided manufacturing
dates, while expiration dates were available on eight ones. The range of nicotine
concentration was from 2.1 to 17.5 mg/mL. Labeling discrepancies ranged from
-32.2% to 30.6% among e-cig fluid samples. The highest concentration (148 ±
14.7) was found in a sample labeled as "pure nicotine."
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EVALUATION OF THE IMPACT OF THE TOBACCO-FREE
PHARMACY INITIATIVE IN CALIFORNIA

Conclusion. There is not yet any standardization of labels among liquid e-cig
products. One product labeled "pure nicotine" raises concerns, since it may be
poisonous to consumers, especially to children who may accidently ingest the
product. This study revealed the urgent need for the development of product
regulations in South Korea.

Yue Jin, MS*, Bo Lu, PhD, Elizabeth G. Klein, PhD, MPH, Micah Berman, JD,
Randi E. Foraker, PhD, Amy K. Ferketich, PhD, The Ohio State University College
of Public Health

FUNDING: No funding

Background: California and Massachusetts are the only two U.S. states
with towns or municipalities that have local ordinances requiring tobacco-free
pharmacies. In California, tobacco sales in pharmacies were prohibited in San
Francisco and Richmond in 2008 and 2010, respectively. To date, these two cities
are the only two cities that have such laws in California.
Objective: The impact of tobacco-free pharmacy laws remains understudied.
This study aims to fill this gap by performing an evaluation of the impact of such
laws on the density of licensed tobacco retailers in California.
Methods: Tobacco retail license data through December of 2013 were obtained
from the California Board of Equalization. Quarterly license data starting in
January 2005, which is 3 years prior to when the first city that implemented a
tobacco-free pharmacy law, were analyzed. A longitudinal mixed effect negative
binomial model with a random intercept was used in this study. The population size
for each city was included as an offset in the model. Thus, the outcome measure
can be interpreted as quarterly licensed tobacco retailer density (tobacco retailers
per person) at the city level. A dichotomous indicator was created to measure
different law implementation time for the two cities.
Results: From 2005 to 2013, the overall density of licensed tobacco retailers in
California decreased from 18 to 10 retailers per 10,000 persons. After adjusting
for other local tobacco control policies, demographic and economic characteristics
at the city level, the tobacco retailer density among cities without tobacco-free
pharmacy laws decreased by 2.2% (95% CI [2.1%, 2.2%]) for each quarter; the
density among cities with such laws decreased by 3.5% (95%CI [3.3%, 3.7%]) for
each quarter. For the two cities with laws prohibiting pharmacy tobacco sales, the
rate of decrease was 1.62 times as great as the decrease among cities without
such a law (p<0.001).
Conclusion: There is evidence that tobacco-free pharmacy policies have a
significant impact on reducing tobacco retailer density in California. Based on
previous studies, the reduced retailer density may further lead to lower tobacco
consumption.

JUSTIFICATION: This study revealed the urgent need for the development of
product regulations in South Korea.
CORRESPONDING AUTHOR: Sungroul Kim, Ph.D, Soonchunhyang Univ.,
Soonchunhyang-Ro 22, Asan, 336-745, South Korea, Phone: 82-10-6630-6394,
Email: sungroul.kim@gmail.com
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SINGLE CIGARETTE SALES: STATE DIFFERENCES IN FDA
ADVERTISING & LABELING VIOLATIONS, 2014
Hannah M. Baker, MPH*1, Joseph G. L. Lee, MPH1,2, Leah M. Ranney, PhD1, Adam
O. Goldstein, MD, MPH1, 1University of North Carolina at Chapel Hill, School of
Medicine, Department of Family Medicine, 2University of North Carolina at Chapel
Hill, Gillings School of Global Public Health, Department of Health Behavior
Background: The Family Smoking Prevention and Tobacco Control Act of 2009
(FSPTCA) prohibits the sale of single cigarettes (“loosies”) in the U.S. The FDA is
charged with enforcing this provision among others of the FSPTCA, and each year
contracts with state governments and private contractors to conduct thousands
of Advertising and Labeling (A&L) inspections of retailers to ensure compliance.
Methods: We downloaded publically available inspection results, examining
warning letters issued to retailers from 1/1/14 to 7/31/14 for A&L violations. We
excluded warning letters that were issued for sales to a minor, then coded the
remaining warning letters for type of violation reported. We compared proportions
of warning letters issued for single cigarettes between states, used 3D graphs and
choropleth maps to visually inspect the data.

FUNDING: No funding

Results: FDA contractors completed 33,543 A&L inspections in the 50 states
and District of Columbia during the seven-month time period. A warning letter
for an A&L violation was issued in 2.32% of inspections (n=779). The number of
warning letters issued per state ranged from 0 (11 states including DC) to 111 in
North Carolina (M=15.3, SD=24.7). Of the 40 states with warning letters issued,
the percentage of total warning letters issued for single cigarette violations ranged
from 0 in 27 states to 58.6 in NC (M=6.3, SD=12.5). No regional trends emerged.

JUSTIFICATION: This is the first study focused on the impact of the tobacco-free
pharmacy laws; the results shows that the tobacco-free pharmacy policies have
a positive influence to reduce tobacco retailer density, which may further lead to
reduced tobacco consumption or tobacco use prevalence. The results of this study
provided important supportive evidence for other cities and states on adopting
the laws.
CORRESPONDING AUTHOR: Yue Jin, M.S., The Ohio State University, College
of Public Health, 1841 Neil Avenue, Columbus, OH 43210, United States, Phone:
6148862562, Email: jin.177@osu.edu

Discussion: Substantial variation exists not only in A&L warning letters, but also
in specific violations. Unexplained variation in rates of single cigarette warning
letters suggests that there may be differences in the way inspection protocols
are implemented, and A&L inspections in some states likely overlook or miss
some FSPTCA violations, specifically single cigarette sales. Other reasons could
account for differences, including characteristics of FDA inspectors, training
protocols, implementation of FDA procedures, and differences in proportion of
retailers selling single cigarettes. This research suggests the need for quality
monitoring processes across states in reporting rates of A&L violations.
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ASSESSMENT OF COLLEGE CAMPUS TOBACCO-FREE POLICIES
IN OHIO

FUNDING: No funding.

Yue Jin, MS*, Ling Wang, MPH, Elizabeth G. Klein, PhD, MPH, The Ohio State
University College of Public Health

JUSTIFICATION: The FDA invests large amounts of resources in tobacco retailer
inspections (having conducted over 324,858 inspections between 2010 and
July 31, 2014). Differences between states suggest that inspections may not
be implemented in a standard format. Identifying these discrepancies allows for

Objective: To assess prevalence and strength of university campus tobacco
related policies in Ohio.
Methods: A complete list of degree granting Ohio colleges was identified through
the US Department of Education Institute of Education Services from year 2013
to 2014. Inclusion criteria for this sample were institutions of higher education that
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volatile organic compounds, carbonyl compounds, heavy metals, polyaromatic
hydrocarbons, nicotine and nitrosamines. Monitoring techniques for the mass of
particles in the air and their size distribution have also been considered. Studies
conducted in this manner may be useful in the development of evidence based
regulation.

were degree granting and provide housing services to their students. 73 campuses
met study criteria. Two independent reviewers searched the Web sites and student
handbooks of identified colleges regarding to their tobacco-free policy and coded
each college based on a college tobacco-free policy-scoring tool, which uses a
13-point index (a higher score indicates a more comprehensive campus tobaccofree policy) that evaluates campus smoking and tobacco use policies for both
indoor and outdoor environments, as well as tobacco sales and advertisement
on campus.

FUNDING: Project funded by Imperial Tobacco Group
CORRESPONDING AUTHOR: Xavier Cahours, PhD, Imperial Tobacco Group,
Winterstoke Road, Bristol, BS3 2LL, United Kingdom, Phone: +44 (0-117 9337406
, Email: grant.oconnell@uk.imptob.com

Results: Among the 68 campuses which published tobacco policy information,
92% and 75% of the college campuses in Ohio implemented smoke-free policy
and tobacco-free policy in all building interiors including both residential halls and
campus indoor areas, respectively. About 57% of the campuses have at least
some restrictions on smoking on campus grounds. Over half of the universities
have policies that ban cigarette smoking and/or tobacco use in campus-owned
vehicles. Only minority of universities had sponsorship (4%), sales (16%) or
marketing (7%) prohibitions. The average score is 6.3 (SD=2.9), with a range from
1 to 13. The scores were significantly different by college type and enrollment
size. Public universities had a higher scores compared to private universities (8.3
vs. 5.8, p<0.01), and the larger enrollment size is associated with higher tobacco
policy score (p<0.05).
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PERCEPTIONS AND EXPERIENCES OF A SMOKE-FREE CAMPUS
Janet Hoek, PhD*, Robin Quigg, PhD, Louise Marsh, PhD, University of Otago
Smokefree campus policies recognise that social environments influence
smoking uptake, particularly among young adults, many of whom start using
tobacco regularly after leaving home. While many NZ universities have adopted
smokefree policies, little is known about how smokers perceive, experience,
or comply with these. We undertook pre-post in-depth interviews with staff and
student smokers (N=19; N=16), and an observational study, to assess perceptions
of, and experiences and compliance with, the new policy.

Conclusion: Most of the Ohio college campuses have implemented clean
indoor air policies, and majority of the campuses have at least some restrictions
in outdoor areas to protect students, faculty, and staff against secondhand smoke
exposure. However, few Ohio universities have adopted additional policy elements
that restrict tobacco sales and advertising on campus.

Using grounded thematic analysis, we identified three themes in initial interviews
that we explored further in post-implementation interviews: aggrievement; fears of
stigma, and adaptation. As participants believed they were thoughtful and avoided
exposing others to smoke, they resented measures they felt did not recognise
their consideration. Many reported smoking discreetly in quiet spaces to avoid
the stigma of smoking and were concerned they would be forced onto pavements
and exposed to non-smokers' overt disapproval. They anticipated adapting to the
policy by relocating to new spaces or reducing their on-campus smoking; only a
very small minority proposed defying the policy.

FUNDING: No Funding
JUSTIFICATION: This study provides a comprehensive assessment on university
campus tobacco related policies in Ohio, which indicates the efforts to protect
students, faculty, and staff against secondhand smoke exposure; it will give
important information to college administrators to understand how their campus
tobacco control policy compares to other campus and even encourage them to
adopt a more comprehensive policy.
CORRESPONDING AUTHOR: Yue Jin, M.S., The Ohio State University, College
of Public Health, 1841 Neil Avenue, COLUMBUS, OH 43210, United States,
Phone: 6148862562, Email: jin.177@osu.edu

Post-implementation interviews revealed a grudging acceptance of the
policy, but concerns relocation of smoking to the campus perimeter had created
a negative "look" for the campus. Most participants reported smoking less
on campus and a minority had or were trying to quit. Continuing smokers had
attempted to find new private spaces, though these were less convenient, reduced
the time available to smoke, and often had to be shared with other smokers. Some
had adapted by forming new social groups with other "outcast" smokers and found
this camaraderie reduced feelings of stigma, but others missed the solitude of
smoking alone. Observational studies showed high compliance with the policy, but
an increase in butt litter at campus margins.
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ANALYSIS OF INDOOR AIR QUALITY FOLLOWING USE OF AN
EVAPOUR PRODUCT
John Pritchard1, Grant O'Connell1, Xavier Cahours*2, Stéphane Colard1,2, 1Imperial
Tobacco Limited, Bristol, UK, 2SEITA - Imperial Tobacco Group, Fleury-les-Aubrais,
France

Smokefree campus policies disrupt smokers' relationships with specific settings
and threaten their fragile identity as covert smokers. Even new social contacts did
not ameliorate the additional dissonance created, which some resolved by trying
to quit.

eVapour products are gaining acceptance with consumers as potential
alternatives to traditional tobacco products. Both regulators and public health
organisations are beginning to examine potential implications that exposure to
eVapour exhalate (exhaled vapour) may have on non-users in workplaces and
enclosed public spaces. A critical review of the current scientific literature reveals
that there is insufficient evidence from which to assess the impact of exhalate on
indoor air quality and thus the air breathed by non-users.

FUNDING: This work was funded by the University of Otago Vice Chancellor's
Strategic Research fund; no external funding was received.
JUSTIFICATION: Many tertiary institutions are implementing smokefree campus
policies; findings from this study identify likely concerns among affected smokers
and explore how these could be addressed.

In the few studies that have considered this issue, a number of methodological
issues have been identified and are discussed. Despite an absence of robust
scientific evidence on this issue, there are calls, including some by government
bodies, to prohibit the use of eVapour products in workplaces and enclosed public
spaces.

CORRESPONDING AUTHOR: Janet Hoek, PhD, Professor of Marketing,
University of Otago, Marketing, P O Box 56, Dunedin, Otago 9054, New Zealand,
Phone: +643 479 7692, Email: janet.hoek@otago.ac.nz

There are few published scientific studies that adequately assess the indoor
air quality in an environment encountered in everyday life (e.g. car, home, office)
during and after eVapour product use. In order to provide evidence from which
robust conclusions may be drawn, we present an experimental study which could
be employed to evaluate indoor air quality in 'real-life' conditions following use of
eVapour products.
Physiochemical characterisations are proposed for air quality assessment
before, during and after use of an eVapour product in a typical meeting room.
Chemical analyses of indoor air have been considered including screening for
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developed countries, targeting healthy populations with evidence of systematic
review method. Our multidisciplinary team iteratively produced a data extraction
tool applied to eligible published reviews. Two reviewers screened the initial pool
of references (n=1390) and data was abstracted from eligible abstracts (n=440);
disagreements were discussed and consensus reached. The two FCTC strategic
areas were operationalized by seven action areas. The majority of abstracts (61%)
focused on tobacco dependence and cessation with fewer addressing awareness
and education initiatives (15%). Marketing and sponsorship, exposure to tobacco
smoke, packaging and tobacco products, pricing and taxation, and illicit sales and
selling to minors collectively were noted in less than 25%. The most common target
population noted was individuals (46%). Strategies directed toward youth, schools
and families comprised 23% of the abstracts; society, healthcare, community,
and workplaces were represented in 32%. Our systematically conducted scoping
review of TC reviews reveals a significant base of evidence concerning tobacco
dependence and cessation, which overshadows other important aspects of TC
strategies. Exploring the breadth of this literature reveals potential translational
challenges and ideas for future research.

THE RAND STORELAB: BUILDING A REAL WORLD LABORATORY
TO ASSESS THE INFLUENCE OF POINT-OF-SALE TOBACCO
ADVERTISING
William G. Shadel, PhD*, Steven C. Martino, PhD, Claude Setodji, PhD, Deborah
Scharf, PhD, RAND Corporation
Point-of-Sale (POS) tobacco advertising likely exerts a potent effect on
adolescent and adult tobacco use. However, an outright ban of POS tobacco
advertising seems unlikely due to tobacco industry assertions that such advertising
is protected by the 1st Amendment. Thus, regulation will likely involve incremental
steps aimed at changing the "time, place, and manner" of POS tobacco advertising
(i.e., regulating how tobacco products are advertised at POS; e.g., changing the
number of tobacco posters that are allowed). Unfortunately, there is a lack of
ecologically valid data on what time, place, and manner regulations would most
effectively reduce the impact of tobacco advertising at POS. The RAND StoreLab
(RSL) was constructed to experimentally evaluate how to best regulate tobacco
advertising at POS; it permits "real life" manipulation of key POS advertising
ingredients (e.g., location of the tobacco powerwall) in a highly controlled, but
externally and ecologically valid way. The RSL was constructed to resemble a
traditional convenience store. The faìade of the RSL consists of a double glass
door and window where various product posters hang. Inside of the RSL, long
shelving units, endcaps, refrigerators, and freezers display various name brand
food and small household items. Overall, the RSL stocks over 650 unique, brand
name products and the products are stocked directly in proportion to industry
guidelines. Posters for many different types of products adorn the walls and
shelves of the RSL. Posters and signs (including pricing) for tobacco products
appear on the RSL doors and windows, and on the tobacco powerwall. Feedback
from an initial set of focus groups with adolescents and adults (n=10) was used to
heighten the realism of the RSL and results from a second series of focus groups
(n=13) confirmed that the RSL was highly realistic and consistent with participants'
real world experiences. For all intents and purposes, the RSL looks, functions, and
feels like a "real" convenience store and is a sustainable resource that can be used
to experimentally test different regulatory actions that concern tobacco advertising
at retail POS locations.

FUNDING: This work was supported by The Manitoba Research Chair in Primary
Prevention awarded to Dr. Katz by the Manitoba Health Research Council and the
Heart and Stroke Foundation of Manitoba
JUSTIFICATION: A scoping review of published review articles is a novel approach
for examining the breadth of literature regarding tobacco control strategies to
identify gaps as well as novel ideas for primary prevention research specific to
tobacco control strategies concerning intervention, programming and policy.
CORRESPONDING AUTHOR: Annette Schultz, PhD, Associate Professor,
University of Manitoba, College of Nursing, Faculty of Health Sciences, 369 Tache
Avenue , Winnipeg, MB R2H 2A6, United States, Phone: 204-258-1311, Email:
annette.schultz@umanitoba.ca

POS2-86

NEW YORK CITY FLAVORED TOBACCO PRODUCT SALES BAN
EVALUATION

FUNDING: R01CA175209 from the National Cancer Institute and FDA Center for
Tobacco Products

Shannon M. Farley, MPH*, Michael Johns, PhD

JUSTIFICATION: This program of work will inform the FDA’s position on regulating
tobacco advertising at point-of-sale.

Background: Flavored tobacco products are a national concern due to their
association with increased youth smoking and initiation. Certain flavored products,
such as smokeless tobacco and some cigars, are taxed at lower levels than
cigarettes, which could increase their appeal among price-sensitive teens. In
January 2011, New York City (NYC) began enforcing a law prohibiting sales of
flavored tobacco products, excluding menthol. We evaluated the impact of this law
on the use of such products among NYC youth.

CORRESPONDING AUTHOR: William Shadel, PhD, RAND Corporation, 4570 5th
Ave., Pittsburgh, PA 15213, United States, Phone: 412-683-2300, Email: shadel@
rand.org

Methods: Data on teen tobacco use behaviors were obtained from the 2010
NYC Special Communities Putting Prevention to Work Youth Risk Behavior
Survey (YRBS) (N=1,800) and the 2013 NYC YRBS (N=9,439). The YRBS
is an anonymous, cross-sectional survey of public high school students. It
uses a multi-stage cluster sample and post-stratification weighting to create a
representative sample of public high school students. In both years teens were
asked if they had ever used any flavored tobacco products, such as cigarettes
or cigars. Multivariable logistic regression was used to estimate the change in
flavored tobacco product use between 2010 and 2013, controlling for sex, race/
ethnicity, age, current cigarette use, current cigar use, current smokeless tobacco
use, and ever use of menthol cigarettes.
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MAPPING TOBACCO CONTROL RESEARCH TRENDS FROM
THE LAST DECADE: FINDINGS FROM A SCOPING REVIEW OF
REVIEW STUDY
A.S.H. Schultz*1, G. Halas2, J. Rothney3, L. Goertzen4, P. Wener5, A. Katz6,
1
College of Nursing, Faculty of Health Sciences, University of Manitoba,
2
Department of Family Medicine, College of Medicine, Faculty of Health Sciences,
University of Manitoba, 3Health Sciences Libraries, University of Manitoba,
4
Faculty of Kinesiology and Recreation Management and Faculty of Health
Sciences, University of Manitoba, 5Department of Medical Rehabilitation, College
of Medicine, Faculty of Health Sciences, University of Manitoba, 6Departments of
Community Health Sciences and Family Medicine, College of Medicine, Faculty of
Health Sciences, University of Manitoba

Results: The percent of teens reporting ever use of flavored tobacco products
showed a decline between 2010 and 2013 (19.6% vs. 15.6%, p=0.054). Teens
who had tried flavored tobacco products were marginally less likely to be current
smokers in 2013 than in 2010 (47.9% vs. 58.1%, p=0.0854). In the adjusted model,
teens in 2013 had 37% lower odds of ever trying flavored tobacco products than
teens in 2010 (Odds Ratio: 0.63, 95%CI: (0.52, 0.77)).

Over the last several decades the volume of tobacco control (TC) research
has grown; yet, the main aim remains simple that is, to diminish the health effects
related to tobacco use and smoke exposure. The World Health Organization's
Framework Convention for Tobacco Control (FCTC), ratified in 2005, outlines two
key strategic areas: reduction of demand and supply for tobacco. In this scoping
review study, we focused on mapping trends and identifying gaps specific to those
two strategic areas within the context of primary prevention. A scoping review of
TC published reviews (2003-2013) was guided by Arksey and O'Malley's (2005)
approach and PRISMA. Five databases were searched using key word-strings
relevant to: tobacco, FCTC strategies, interventions, efficacy/effectiveness and
several review types. Eligibility criteria limited results to primary prevention within

Conclusion: Declines in ever use of flavored tobacco products among teens
suggests that the ban on sales of flavored tobacco products was successful in
reducing use among this vulnerable group. Additional research is needed to
assess if the absence of flavored tobacco products in retail stores is associated
with reductions in the uptake of smoking among adolescents.
FUNDING: This work was partially funded by Cooperative Agreement Number
3U58DP002419-01S1 from The Centers for Disease Control and PreventionCommunities Putting Prevention to Work.
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in mental health and addictions settings was expected to create staff resistance
to this change. Appreciating this long history, the implementation of this critical
change included a strong focus on education, engagement, culture, and program
changes. To understand the impact of this change, staff and patients were invited
to voluntarily respond to a 5-point Likert scale attitudinal survey containing
15 questions. Surveys were launched pre-and post-launch of this initiative in
order to understand culture and attitudinal shifts associated with this policy
implementation. Response rate by staff was approximately 15% (n= 454). Of those
staff respondents, 8% self-identified as tobacco users. Of patient respondents (n=
123), 42% self-identified as tobacco users. Despite our assumptions that staff
and patients would not be supportive of this policy, pre-launch results indicated
a high degree of support from both staff (71%) and patients (59%). However,
survey results also indicated that despite support for the policy, both staff and
patients expressed concern that a tobacco free policy may lead to stigmatization
of tobacco users, (46% and 44%, respectively). Both groups also reported a lack
of confidence in the hospital's ability to implement this change (59% of staff, 52%
of patients). Post launch responses demonstrated favorable shifts in confidence
by staff (10% increase, p = .002) and reductions in concerns over exacerbation
of patient symptoms (43% pre-launch vs. 37% post-launch, p= .001), however,
no significant difference was observed in concerns over stigmatization (p = .93).
Full comparisons between pre and post launch will be presented along with policy
implementation resources and supports.

JUSTIFICATION: Our findings suggest that bans on sales of flavored tobacco
products in other jurisdictions could also lead to reduced use among youth in those
areas as well.
CORRESPONDING AUTHOR: Shannon Farley, MPH, City Research Scientist,
NYC DOHMH, Bureau of Chronic Disease Prevention and Tobacco Control , 42-09
28th Street, 9th Flr, CN-46, Queens, NY NY 11101-4132, United States, Phone:
347-396-4557, Email: sfarley@health.nyc.gov
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ANALYSIS OF FREEDOM-BASED ADVERTISEMENTS BY
ELECTRONIC CIGARETTE BRANDS
Divya Ramamurthi, MS*, Aaron Goodwin, Robert K. Jackler, MD, Stanford
Research into the Impact of Tobacco Advertising
Purpose: Electronic cigarettes (eCigs) use has tripled among adolescents in
the past 3 years. Coinciding with the increased use, there has been more than
a 15-fold increase in eCig advertising expenditure in 2013. The tobacco industry
has long used freedom themes in its advertising, but they have been especially
prevalent in eCig advertising. Advertisements containing messages of rebellion,
liberation, and lack of rules are likely of differential appeal to youth. The goal of
the present study is to characterize freedom-based themes in major eCig brand
advertising.

FUNDING: No Funding.
JUSTIFICATION: This work can support health care agencies in understanding the
impact of implementing a tobacco free policy on staff and patient attitudes, along
with gaining a pulse on staff concerns and facilitators for success.

Methods: A content analysis of advertising by Blu, NJOY, and FIN eCigs
between 1/1/2014 and 6/30/2014. Print, online, and social media channels were
analyzed. Articles were coded for the presence or absence of freedom-based
themes in 5 thematic categories: freedom from rules, freedom from social
consequences, cultural freedom, freedom from fear, and patriotism. Each major
theme was further divided into subthemes. A coding book was developed and
validated by inter-coder reliability.

CORRESPONDING AUTHOR: Lilian Riad-Allen, Centre for Addiction and Mental
Health, 100 Stokes Street, Toronto, ON M6J 1H4, Canada, Phone: 4165358501
ext 30578, Email: lilian.riadallen@camh.ca

Results: In the social media category, 398 Facebook posts were analyzed: Blu
231, NJOY 112, and FIN 55. The most common themes across the brands were
Freedom from Rules (26%-57%), Cultural Freedom (19%-27%), and Freedom
from Health Consequences (4%- 18%). Blu aggressively encouraged consumers
to actively oppose indoor smoke-free regulations (29%). FIN advertisements (19%)
referenced freedom to "vape anywhere" with the slogan "Rewrite the Rules."
Coding reliability of the pilot sample calculated using Krippendorffs Alpha ranged
from 0.795 to 1. Freedom-based advertising in magazine and brand websites,
while less numerous than social media outlets, were similar in message content.

SMOKE-FREE POLICIES IN MULTIUNIT HOUSING:
CORRELATIONS WITH SMOKING BEHAVIOR AND REACTIONS TO
MESSAGING STRATEGIES IN SUPPORT AND OPPOSITION
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Carla J. Berg1*, Regine Haardörfer1, Madeleine Solomon2, Michelle C. Kegler1,
1
Department of Behavioral Sciences and Health Education, Rollins School of
Public Health, Emory University, 2Emory Centers for Training and Technical
Assistance, Tobacco Technical Assistance Consortium, Emory University
This study examined correlates of having smoke-free policies in multiunit
housing (MUH) among U.S. adults and reactions to messaging regarding their
implementation. In 2013, 2,500 U.S. adults were recruited through an online
survey panel to complete a cross-sectional survey assessing tobacco use,
personal smoke-free policies in homes and cars, and smoke-free MUH policies.
We also assessed reactions to messaging in relation to smoke-free MUH policies
using messaging frames of: health, economy, youth prevention, individual rights/
responsibility, religion/morality, and hospitality. Overall, 752 (30.1%) lived in MUH;
423 (56.3%) had no smoke-free MUH policies; 207 (27.5%) had partial MUH
policies (i.e., some smoke-free areas); 122 (16.2%) had complete smoke-free
MUH policies (i.e., smoke-free in all indoor areas). Multivariate regression
indicated that correlates of less restrictive MUH policies included younger age,
lower education and income (p's<.01). After controlling for sociodemographics
and smoking-related factors, more restrictive smoke-free MUH policies were
associated with fewer smoking days in the past month, recent quit attempts,
and readiness to quit among current smokers (p's<.05). More restrictive MUH
policies were associated with greater private restrictions in homes and cars
(p's<.001). In terms of messaging strategies, "People have the right to smoke in
their own homes" (rights/responsibility; M=6.8 on a scale of 1 to 9, 9 being most
persuasive) and "Property owners, not the government, should decide whether
to permit smoking in their properties" (rights/responsibility; M=5.8) were the most
persuasive messages opposing smoke-free MUH policies. The most persuasive
messages in support were "You have the right to breathe clean air in your home"
(rights/responsibility; M=7.7) and "Your loved ones have the right to breath clean
air in your home" (youth; M=7.0). Smoke-free MUH policies may increase health

Conclusion:Utilization of freedom-themed advertising, in many variations, is
highly prevalent among major eCig brands. Such advertisements are likely to
have preferential appeal to the young.
FUNDING: Stanford Research Into the Impact of Tobacco Advertising
JUSTIFICATION: Electronic Cigarette advertising using freedom-themes are likely
to have preferential appeal to the young.
CORRESPONDING AUTHOR: Robert Jackler, MD, Seawall Professor and Chair,
Stanford University, SRITA, 801 Welch Road, Palo Alto, CA 94305, United States,
Phone: 6507249697, Email: jackler@stanford.edu
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IMPLEMENTING A TOBACCO FREE POLICY IN A PSYCHIATRIC
HOSPITAL: CHANGING CULTURE, ATTITUDES, AND BUILDING
SUPPORTS
Lilian Riad-Allen, MSc*, Yarissa Herman, PhD, Kim Bellissimo, Huma Shireen,
Kamela Abdul Latiff, Tony George, MD, Centre for Addiction and Mental Health
and University of Toronto, Ontario, Canada.
The Centre for Addiction and Mental Health, a leading psychiatric hospital in
Toronto, Canada, launched a tobacco free policy on hospital property in April
2014. This change was launched in response to staff and patient concerns around
exposure to second hand smoke and risk of fire. However, despite the evidencebase that tobacco free organizations are safer and offer improved mental health
and recovery outcomes; a long history of tobacco use as a positive reinforcer
204

479

Poster Session 2 • Thursday, February 26, 2015 • 4:15 p.m.–5:45 p.m.
in the U.S. and supporting evidence these establishments are locating near large
colleges to market to college students.

disparities; they are less common in lower SES groups but are associated with
actions toward cessation among smokers. Messaging in favor of vs. against MUH
policies was more persuasive, indicating the potential for using these approaches.

CORRESPONDING AUTHOR: Frederick R. Kates, MBA, Arnold School of Public
Health Graduate Assistant/PhD Student , University of South Carolina , Health
Services Policy & Management, 915 Greene Street, Columbia , SC 29208, United
States, Phone: 8432638971, Email: katesf@email.sc.edu

FUNDING: This work was supported by the Centers for Disease Control and
Prevention (3 U48 DP001909-04S1 - PI: Berg), the National Cancer Institute
(U01CA154282-01 - PI: Kegler; 1K07CA139114-01A1 - PI: Berg), and the Georgia
Cancer Coalition (PI: Berg).
JUSTIFICATION: Smoke-free MUH policies are less likely among lower socioeconomic status groups, which may increase health disparities, given that MUH
smoke-free policies are associated with actions toward cessation among smokers.
Messaging in favor of versus against MUH policies was more persuasive; further
work must determine how to garner support for MUH smoke-free policies.
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THE ROLE OF LITIGATION IN TOBACCO CONTROL
K. Michael Cummings*1, Ray Goldstein2, Anthony Brown3, 1Medical University of
South Carolina, Charleston, SC, 2Self-Employed, San Francisco, CA, 3Roswell
Park Cancer Institute, Buffalo, NY

CORRESPONDING AUTHOR: Carla Berg, PhD, Assistant Professor, Emory
University, Department of Behavioral Sciences and Health Education, 1518 Clifton
Road NE, #524, Atlanta, GA 30322, United States, Phone: 4045585395, Email:
cjberg@emory.edu

Background: This presentation reviews the history of tobacco litigation in the
United States.

POS2-91

Methods: Data for this study comes from industry business records available
online through the UCSF Legacy Tobacco Documents Library, transcripts of court
proceedings, and news and stock analyst reports on tobacco litigation.

GEOGRAPHICAL PROXIMITY OF COMMERCIAL WATERPIPE
ESTABLISHMENTS (HOOKAH BARS & LOUNGES) AND
COLLEGES/UNIVERSITIES IN THE UNITED STATES

Results: Litigation against the tobacco industry began in 1954, corresponding
to the emerging evidence linking smoking and disease. A total of 109 lawsuits
were filed between 1954 and 1970, but only 8 were tried and all ended in defense
verdicts. Another 150 cases were filed between 1970 and 1985, but none went to
trial. There was a second wave of cases filed during the mid-1980s that led to jury
trials, but only one, Cipollone v. Liggett Group, was a plaintiff verdict. A third wave
of litigation followed in the early 1990s, with several plaintiffs' verdicts. By 1999,
juries were awarding punitive damages against the defendants. The state Attorney
General cases against cigarette manufacturers resulted in the Master Settlement
Agreement in 1998 resulting in the release millions of pages of company business
records. These documents have played a key role in fueling subsequent litigation
and winning cases. The Engle v. Liggett Group class action verdict on behalf of
injured smokers in Florida in the late 1990s helped to change the industry's long
held position that smoking was unproven as a cause of disease and that nicotine
was not addictive. Decertification of the Engle class action lawsuit spawned
several thousand individual lawsuits against the cigarette industry in Florida,
which have resulted in dozens of verdicts favoring plaintiffs since 2009. Additional
litigation against the tobacco industry continues nationwide on the "light" cigarettes
fraud and on individual personal injury cases that have resulted in notable plaintiffs
verdicts.

Frederick R. Kates, MBA1*, Ramzi G. Salloum, PhD1, Farahnaz Islam, BSc2, James
F. Thrasher, PhD3, Wasim Maziak, MD, PhD4, 1Department of Health Services
Policy and Management, Arnold School of Public Health, University of South
Carolina, Columbia, SC, 2Department of Epidemiology and Biostatistics, Arnold
School of Public Health, University of South Carolina, Columbia, SC, 3Department
of Health Promotion, Education, and Behavior, Arnold School of Public Health,
University of South Carolina, Columbia, SC, 4Department of Epidemiology,
Stempel College of Public Health and Social Work Florida International University,
Miami, FL
Rationale: Waterpipe tobacco smoking (WTS) in the U.S. is most prevalent
among young adults (ages 18-24) with some college education. The rapid diffusion
of WTS establishments (hookah bars) has been accelerated by Internet promotion
and the perception that WTS is less harmful than smoking cigarettes. WTS
establishments are almost completely unregulated and limited information exists
about the actual number of establishments in the U.S.
Objectives: To survey WTS establishments and assess their proximity to U.S.
colleges.

Conclusion: Litigation has proven to be a powerful tool for tobacco control
efforts helping to change public sentiment about the industry and its products,
increasing the costs of cigarettes, and forcing the industry to accept responsibility
for its deceptive practices.

Methods: We captured WTS establishments listed in the online Yellow Pages,
Hookah-Hookah directory, Better Business Bureau database and Hoovers
database in all 50 states. Business addresses were geocoded into GIS and
overlaid on a map of all accredited colleges with dorm residences greater than 250
students, greater than 500 students and greater than 1000 students. The proximity
of colleges to the WTS establishments was then measured in 3-mile increments.

FUNDING: Flight Attendant Medical Research Foundation
JUSTIFICATION: Litigation has proven to be a powerful tool for tobacco control
efforts helping to change public sentiment about the industry and its products,
increasing the costs of cigarettes, and forcing the industry to accept responsibility,
in front of a jury, for its deceptive practices.

Results: There were 1152 WTS establishments found across all databases. The
distance between 1458 colleges and the nearest WTS location was distributed as
follows: dorm capacity 250+, 0 - 3 miles = 507 (34.8%), 3 - 6 miles = 137 (9.4%),
6 - 9 miles = 70 (4.8%), 9+ miles = 744 (51.0%), dorm capacity 500+, 0 - 3 miles
= 435 (35.3%), 3 - 6 miles = 107 (8.7%), 6 - 9 miles = 55 (4.5%), 9+ miles = 636
(51.6%) and dorm capacity 1000+, 0 - 3 miles = 318 (38.6%), 3 - 6 miles = 66
(8.0%), 6 - 9 miles = 34 (4.1%), 9+ miles = 405 (49.2%). As the capacity increases
the percentage of colleges with a WTS establishment within 3 miles increases
250+ = 34.8%, 500+ = 35.3%, and 1000+ = 38.6% indicating WTS establishments
are locating near larger colleges.

CORRESPONDING AUTHOR: K. Michael Cummings, PhD, Professor, Medical
University of South Carolina, Psychiatry & Behavioral Sciences, 68 President
Street, Charleston, SC 29425, United States, Phone: 843-876-2429, Email:
cummingk@musc.edu

Conclusions: Advocates for tobacco-free campuses need to be aware of this
trend in tobacco consumption. This study could influence health policy initiatives
aimed at reducing retail tobacco establishment exemptions that makes it possible
for many of these WTS establishments to open even in states with strict smoke-free
laws. Effective intervention is needed to protect this vulnerable population from
experimenting with WTS as part of their college experience.
FUNDING: No Funding
JUSTIFICATION: This study provides public health policymakers a current
baseline of the number of commercial waterpipe tobacco smoking establishments
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We tested our hypotheses by computing multiple linear regressions relating
the percentage of smokers who attempted to quit in the past 12 months, and
the number of cigarettes smoked to smoking prevalence. We also investigated
changes in these relationships over time.

THE INFLUENCE OF HEALTH LITERACY ON ATTENTION TO
GRAPHIC WARNING LABEL IMAGES AMONG SMOKERS: AN
EYE-TRACKING STUDY

Regression analysis shows clear evidence of a stable relationship of smoking
prevalence and both outcomes over time, pointing towards softening rather than
hardening of the smoking population. For each percent drop in prevalence quit
attempts increase by .56 ± .08 (SE), p<0.001 in the US and remain stable in the
EU (slope= -.09 ± .14, p=0.53). For each percent drop in prevalence the number
of cigarettes smoked/day goes down by .31 ± .03, p<0.001 in the US and by .22
± .05, p<0.001 in the EU. The slopes and intercepts of these regressions were
stable over time (p>.30).

Ayanna Scott, Sarah Krygowski, MPH, Abigail B. Shoben, PhD, Amy Ferketich,
PhD, Ellen Peters, PhD, Rao Unnava, PhD, Mary Ellen Wewers, PhD, Elizabeth
G. Klein, PhD, MPH*, The Ohio State University
Introduction: Limited research has been conducted to assess the role of health
literacy in the processing of graphic health warning labels (GWLs). Analyses
of data from rural adult current smokers aim to evaluate the influence of health
literacy on attention to pictorial elements of FDA proposed graphic health warning
labels.

These population level results reject the hypothesis of hardening as smoking
prevalence drops and, instead, support softening of the smoking population as
prevalence declines, which is inconsistent with the fundamental assumption of
harm reduction.

Methods: Rural daily smokers (n=180) were randomly assigned to view
a cigarette advertisement with one of 9 warning labels from two of three study
conditions: two intervention conditions with GWL comprising 20% or 33% of the
advertisement area, or a text-only control (n=118; excluded due to lack of exposure
to a pictorial image). Eye-tracking software measured attention to areas of interest
within the cigarette advertisement. For each participant, the time spent on the
GWL was divided into the proportion of time viewing the pictorial (graphic) imagery,
and then multiplied by one-hundred. Participants' health literacy was evaluated
using the Short Test of Functional Health Literacy in Adults (S-TOFHLA). Linear
regression analysis was used to evaluate the association between S-TOFHLA
scores and the percentage of time spent on pictorial imagery within the GWL.

FUNDING: NCI postdoctoral training grant R-25 CA 113710-09
JUSTIFICATION: Population level results reject the hypothesis of hardening
as smoking prevalence drops and, instead, support softening of the smoking
population as prevalence declines, which is inconsistent with the fundamental
assumption of harm reduction.
CORRESPONDING AUTHOR: Margarete Kulik, PhD, Postdoctoral Fellow,
University of California, San Francisco , Center for Tobacco Control Research
and Education, 530 Parnassus Ave, Suite 366, San Francisco, CA 94143, United
States, Phone: 415-476-0599, Email: Margarete.Kulik@ucsf.edu

Results: Results indicate for every one unit increase in health literacy, the
percentage of time viewing pictorial elements of the GWL decreased by 1.26
percentage points. A separate analysis, only including individuals identified as
having Adequate Functional Health Literacy, revealed that for every one unit
increase in health literacy the percentage of time viewing pictorial elements of the
GWL decreased by 1.73 percentage points.
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IMPACT OF POINT-OF-SALE TOBACCO DISPLAY BANS IN
THAILAND

Conclusions: Results suggest that the addition of GWLs may increase
awareness concerning the health effects of cigarettes among low health literate
individuals and the general public. Further, the health literacy of consumers should
be taken into consideration in the design of new GWLs for tobacco products in
order to optimize their use as a tobacco control tool in the United States.

Lin Li, PhD*1, Ron Borland, PhD1, Hua Yong, PhD1, Buppha Sirirassamee, PhD2,
Stephen Hamann, EdD3, Maizurah Omar, PhD4, Anne Quah, PhD5, 1Cancer Council
Victoria,Australia, 2Mahidol University, Thailand, 3Tobacco Control Research and
Knowledge Management Center, Thailand, 4Universiti Sains Malaysia, Malaysia,
5
University of Waterloo, Canada

FUNDING: This work was supported by the National Cancer Institute/Center for
Tobacco Products (R01CA129771).

This paper aims to examine the impact of the point-of-sale (POS) cigarette
display ban that was introduced in September 2005 in Thailand, and relates these
findings to the international literature. The ban on displays followed a pre-existing
ban on advertising, including at POS. Because we have no pre-ban data therefore
compare it with Malaysia which did not impose bans.

JUSTIFICATION: Results will be directly informative to tobacco control policies for
the design of new graphic warning labels for cigarettes, and may be applicable to
other tobacco products as well.
CORRESPONDING AUTHOR: Elizabeth Klein, PhD, MPH, Assistant Professor,
Ohio State University, Health Behavior & Health Promotion, 1841 Neil Avenue,
Columbus, OH 43210, United States, Phone: 6142925424, Email: eklein@cph.
osu.edu

The data came from the first five waves of the International Tobacco Control
Southeast Asia Survey, a prospective cohort survey conducted among adult
smokers between 2005 and 2011 in Thailand and Malaysia. Between 1550 and
2163 current smokers were interviewed in each country at each survey wave.
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At the first post-ban survey wave (in 2006) over 90% of smokers in Thailand
were aware of the display ban policy and supported it, and about three-quarters of
smokers thought the ban was effective. Noticing cigarette displays in stores was
only asked from Wave 2 (2006), and was lowest (17%) in 2006 in Thailand shortly
after the ban came in, but increased at later survey waves (p<0.01); but the levels
were consistently lower than those in Malaysia (where over 83% noticed displays
across the waves). In both countries younger smokers were more likely than
older ones to notice displays. For noticing tobacco advertising at POS, smokers
in Thailand consistently reported lower levels (less than 10%, either in stores or
around street vendors) than those reported in Malaysia (at least 27% in stores
and over 16% around street vendors). Overall, in both countries smokers in rural
areas were more likely to notice advertising at POS than their urban counterparts.

DOES THE HARD CORE SMOKER REALLY EXIST? THE SMOKING
POPULATION IS SOFTENING RATHER THAN HARDENING
Margarete C. Kulik*, Stanton A. Glantz, Center for Tobacco Control Research and
Education, University of California, San Francisco
Smokeless tobacco and, more recently, e-cigarettes have been promoted as a
strategy to deal with hard core smokers who are not able or not willing to quit. We
hypothesize that if hardening is occurring there would be a positive relationship
between smoking prevalence and quitting, with less quitting at lower prevalence.
In addition, there would be a neutral or negative relationship between prevalence
and the number of cigarettes smoked by each remaining smoker, with the same or
more cigarettes being smoked at lower prevalence.

The ban on POS cigarette displays has reduced exposure at POS. The higher
level of noticing POS displays than advertising suggests it is generally more salient
to smokers. Findings are consistent with those from western countries. It is not
clear whether the trend to greater noticing from a low point immediately after

We examined these relationships in 18 years of observations from the US
Tobacco Use Supplement of the Current Population Survey (1992/3-2010/11) and
3 and 6 years from Eurobarometer surveys for Europe (2006-2009-2012) for 51
states in the US and 29 countries in Europe.
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the ban reflects problems with sustaining implementation or is due to increased
sensitivity of ban violations or of times when cupboards are opened to display
their contents.

EXAMINING THE IMPACT OF CHANGES IN SCHOOL TOBACCO
CONTROL POLICIES AND PROGRAMS ON CURRENT SMOKING
AND SUSCEPTIBILITY TO FUTURE SMOKING AMONG YOUTH IN
THE FIRST TWO WAVES OF THE COMPASS STUDY: LOOKING
BACK TO MOVE FORWARD

FUNDING: The research reported in this paper was supported by grants P50
CA111236 and R01 CA100362 (Roswell Park Transdisciplinary Tobacco Use
Research Center) from the US National Cancer Institute, Canadian Institutes for
Health Research (57897 and 79551), Thai Health Promotion Foundation and the
Malaysian Ministry of Health.

Scott T. Leatherdale, Adam G. Cole*, School of Public Health and Health Systems,
University of Waterloo

CORRESPONDING AUTHOR: Lin Li, Dr, Cancer Council Victoria, 615 St Kilda
Road, Melbourne, 3004, Australia, Phone: 61423091468, Email: lin.li@cancervic.
org.au

Introduction: The school environment represents an equitable avenue for health
behaviour change among youth; however, there is little guidance for school-based
tobacco control programming within Ontario. Furthermore, it is not known the
types of interventions that are used by schools to prevent smoking uptake among
students.
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QUALITY OF PROVISION OF SMOKING CESSATION CARE IN A
SMOKE-FREE INPATIENT PSYCHIATRIC FACILITY

Methods: This study evaluated the impact of changes to school-level programs
and policies related to tobacco use in 43 secondary schools across Ontario using
COMPASS data. Self-reported student behaviours (smoking susceptibility and
current smoking) were compared between Year 1 (Y1) and Year 2 (Y2) in control
(no change in tobacco control programming or policies) and intervention schools
(reported a change in tobacco control programming or policies).

Emily A. Stockings*, PhD Candidate1, Jenny A. Bowman, Associate Professor1,
Kate M. Bartlem, PhD Candidate2, Kathleen McElwain, PhD Candidate2, Amanda
L. Baker, Professor3, Margarett Terry, Director4, Richard Clancy5, Jenny Knight,
Program Manager6, Paula Wye, Program Manager2, Kim Colyvas7, Consulting Unit
Manager, John Wiggers, Professor8, 1School of Psychology, University of Newcastle,
Callaghan, New South Wales, (NSW) Australia, 2School of Psychology, University
of Newcastle Callaghan and Hunter New England Population Health (HNEPH),
Wallsend, New South Wales (NSW) Australia, 3School of Medicine and Public
Health, University of Newcastle, Callaghan, New South Wales, (NSW) Australia,
Centre for Translational Neuroscience and Mental Health (CTNMH), Waratah,
NSW, Australia 4Hunter New England Health, Mental Health and Substance Use
Service (MHSUS), Waratah, NSW, Australia, 5School of Psychology, University of
Newcastle, Callaghan, New South Wales, (NSW) Australia, Centre for Translational
Neuroscience and Mental Health (CTNMH), Waratah, NSW, Australia, 6Hunter
New England Population Health (HNEPH), Wallsend, NSW, Australia, 7School of
Mathematical and Physical Sciences, University of Newcastle, Callaghan, New
South Wales, (NSW) Australia, 8School of Medicine and Public Health, University
of Newcastle, Callaghan, New South Wales, (NSW) Australia, Director, Hunter
New England Population Health (HNEPH), Wallsend, NSW, Australia.

Results: None of the schools ranked tobacco as the top priority (out of 10) in
Y1, and one school ranked tobacco as the top priority in Y2. Between Y1 and Y2,
17 schools reported a change in their tobacco control programming or policies.
Four out of six schools that implemented interventions had a positive impact on the
prevalence of smoking susceptibility between Y1 and Y2 (i.e., an increase in the
prevalence of smoking susceptibility), and 5 out of 13 schools that implemented
interventions had a positive impact on the prevalence of current smoking between
Y1 and Y2 (i.e., a decrease in the prevalence of current smoking).
Discussion: Tobacco prevention was not a priority at any school in Y1 but 40%
of schools still did implement new programming between Y1 and Y2. Interventions
specific to effective and enforced tobacco control were the most common and
consistently had the desired impact on the prevalence of smoking susceptibility
and current smoking. Due to the variation in the types of interventions implemented
and their effectiveness, additional evaluation evidence is necessary to determine
the most successful activities and contexts. Opportunities exist for additional
partnerships between COMPASS, the Government of Ontario, and Smoke-Free
Ontario stakeholders to help generate the evidence necessary to maximize the
potential success of future provincial tobacco control prevention initiatives.

Objective: The quality of implementation of smoke-free policies in inpatient
psychiatric facilities, including patient adherence, staff support and provision of
nicotine dependence treatment, has been reported to be poor. The extent to which
these quality indicators are associated with patient support for such policies, has
not been examined.

FUNDING: The COMPASS study was supported by a bridge grant from the
Canadian Institutes of Health Research (CIHR) Institute of Nutrition, Metabolism
and Diabetes (INMD) through the "Obesity - Interventions to Prevent or Treat"
priority funding awards (OOP-110788; grant awarded to ST. Leatherdale) and an
operating grant from the Canadian Institutes of Health Research (CIHR) Institute
of Population and Public Health (IPPH) (MOP-114875; grant awarded to ST.
Leatherdale).

Aims: To examine patients': 1) adherence to a smoke-free policy; 2) perception
of staff support for the policy; 3) receipt of nicotine dependence treatment; and 4)
acceptability of the smoke-free policy, and its association with these factors.
Method: Cross-sectional survey of patients in an inpatient psychiatric facility
with a total smoke-free policy.

JUSTIFICATION: Interventions specific to effective and enforced tobacco control
most consistently had the desired impact on the prevalence of smoking susceptibility and current smoking.

Results: A total of 181 participants (53.6%; n = 97 smokers and 46.4%; n = 84
non-smokers) completed the survey (90.9% response rate). Smokers' adherence
to the policy was poor (83.5% smoked). Only half (53.6%) perceived staff to be
supportive of the policy. Most smokers used nicotine replacement therapy (75.3%);
although receipt of advice to quit was low (36.1%) and few received optimal
treatment (19.6%). Overall, 45.9% of patients viewed the smoke-free policy in the
unit as positive (29.9% smokers; 64.3% non-smokers). For smokers, perceiving
staff to be supportive of the policy and adhering to the smoke-free policy were
associated with a more positive view towards the smoke-free policy.

CORRESPONDING AUTHOR: Adam Cole, MSc, Graduate student, University
of Waterloo, School of Public Health and Health Systems, 200 University Ave W,
Waterloo, ON N2L3G1, Canada, Phone: 5198884567, Email: agcole@uwaterloo.ca

Conclusions: Strategies to increase patient adherence, staff support, and
provision of adequate nicotine dependence treatment may improve patient support
for smoke-free policies.
FUNDING: This work was supported by Australian Rotary Health, the Hunter
Medical Research Institute (HMRI), the Commonwealth Department of Health and
Ageing (DoHA) and Hunter New England Population Health (HNEPH).
JUSTIFICATION: Nicotine dependence treatment needs to be provided consistently and at a dose-appropriate level to manage nicotine withdrawal in smokers
admitted to inpatient psychiatric facilities.
CORRESPONDING AUTHOR: Emily Stockings, Psyc(Hons 1-, PhD, Postdoctoral Research Fellow, National Drug and Alcohol Research Centre, UNSW,
22-32 King Street, Randwick, New South Wales 2031, Australia, Phone: 02- 9385
0162, Email: emily.stockings@uon.edu.au
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to all behavioral health programs in Wisconsin following an announcement e-mail
from the Wisconsin Division of Mental Health and Substance Abuse Services and
followed by two reminder e-mails. A ten dollar thank you payment was provided.

IDENTIFYING PATHWAYS TO TOBACCO POLICY CHANGE
USING COMMUNITY BASED PARTICIPATORY RESEARCH:
KEY INFORMANT INTERVIEWS WITH CAMBODIAN, PACIFIC
ISLANDER AND NATIVE HAWAIIAN COMMUNITIES

Results: Response rate was 27.1%. Survey responders did not differ from nonresponders on available data. On the average, programs were 40% integrated
with 20% of the programs less than 20% integrated and 4.3% exceeding 80%
integration. Integration did not vary by size or type of program. Programs
were equally integrated regarding tobacco use policy and providing tobacco
dependence treatment. Response to attitude questions and an open-ended
question indicated the need for staff training and technical assistance. Implications
for future integration and study limitations are discussed.

Sambo Sak*1, Sovanna Has1, Coral Kenolio2, Tana Lepule BA2, Lillian Lew1, Lola
Sablan Santos3, Paula Healani Palmer, PhD4, Elisa Tong, MD MA4, Emily Makini,
BS5, Lisa Fu, MPH6, Rod Lew, MPH6, 1Families in Good Health/St. Mary's Medical
Center, 2Empowering Pacific Islander Communities, 3Guam Communications
Network, 4University of California, Davis, 5Claremont Graduate University, 6Asian
Pacific Partners for Empowerment, Advocacy and Leadership

Conclusion: There remains a large need to integrate tobacco policy and
treatment into the behavioral health care delivery system. In order to integrate,
programs need technical assistance and training about delivering evidence-based
tobacco dependence treatment. Integration efforts should emphasize the goal of
providing evidence-based interventions that reflect current motivation to quit rather
than requiring all patients immediately engage in quit attempts.

Introduction: Tobacco control policies have contributed to creating the largest
social norm change and the decline of the tobacco use in the country. However,
there remains little engagement of Asian American, Native Hawaiian and Pacific
Islander (AANHPI) communities in tobacco policy change, while there is also still
a high prevalence of tobacco use in these communities. METHODS: Utilizing a
community based participatory research approach, the "Community-led Policies
and Leadership to Eliminate Asian American and Pacific Islander Tobacco
Disparities (ComPLEAT)" project implemented key informant interviews assessing
pathways to successful policy change among Cambodians in Long Beach and
Native Hawaiians and Pacific Islanders in San Diego. RESULTS: Project staff,
scientific partners, and community partners developed and piloted key informant
interview questions. Community partners were trained to conduct and analyze
key informant interviews (N=21) with a sample of community leaders and
advocates that have been involved in policy advocacy work. Results suggested
three discourses influencing Cambodian, Native Hawaiian, and Pacific Islander
communities to engage in advocacy work: 1) Policy Change (i.e., experience
ranges for all communities and there is a strong need for an investment in
culturally tailored communication), 2) Intergenerational Dynamics (i.e. refugee and
migration experiences contribute to acculturation, that can be seen as a loss and a
gain), and 3) Threats (i.e. cultural trauma can contribute to PTSD and also creates
the need to talk about fear and cultural resilience).

FUNDING: Funding for this project was provided by the Wisconsin Tobacco
Prevention and Control Program and the Division of Mental Health and Substance
Abuse Services
JUSTIFICATION: This survey provides the content with which to measure the
integration of tobacco policy and tobacco dependence treatment in the behavioral
health care care delivery system.
CORRESPONDING AUTHOR: Bruce Christiansen, University of Wisconsin
Center for Tobacco Research and Intervention, 1930 Monroe St., Madison, WI
53711, United States, Phone: 608-262-4087, Email: bc1@ctri.wisc.edu
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CHANGES IN ATTITUDES TOWARD TOBACCO FREE CAMPUS
POLICIES AFTER THE IMPLEMENTATION OF A TOBACCO FREE
CAMPUS POLICY IN A U.S./MÉXICO BORDER UNIVERSITY

FUNDING: National Institute for Minority Health Disparities, #1R24MD008041-01
JUSTIFICATION: Discussion: Engaging community partners in all phases of
the informant interview process (question development, pilot, implementation
and analysis) is critical to the community based participatory research process
to build the leadership and strength of community partners. In addition, understanding community and culturally specific strategies to tobacco policy change
are important to understanding how to engage Cambodian, Native Hawaiian, and
Pacific Islander communities in tobacco policy change.

José A. Cabriales, PhD, Nora Hernandez, M.BA, Annette Torres, BA, Edith
Hernandez, Ishmael Lopez, BS, Theodore V. Cooper, PhD
Although tobacco free campus (TFC) policies have increased, few studies
have assessed attitudes toward these policies, especially within ethnic minority
samples. This study assessed changes in attitudes toward TFC policies after
policy implementation on the U.S./México border.

CORRESPONDING AUTHOR: Lisa Fu, MPH, Research Manager, Asian Pacific
Partners for Empowerment, Advocacy and Leadership (APPEAL-, 300 Frank H.
Ogawa Plaza, Suite 620, Oakland, CA 94612, United States, Phone: 510-2729536, Email: lfu@appealforhealth.org

Students, faculty, and staff (Baseline: N=3002; Mage=30.4 (12.58); 60.3%
female; 67.7% Hispanic; Posttest [one month after TFC policy implementation]:
N=3360; Mage=29.1 (12.04); 57.9% female; 63.9% Hispanic) completed an online
survey assessing sociodemographics, tobacco use history, attitudes toward TFC
policies, tobacco use risk perception, and perceived problematic campus tobacco
use. An unequal variance (for independent samples) t-test assessing changes
between data waves indicated significant differences in attitudes toward TFC
policies (model 1; Mbaseline=1.77 [.79]; Mposttest=1.84 [.84]), t (5923)=-3.70 (less
positive), tobacco risk perception (model 2; Mbaseline=1.66 [.61]; Mposttest=1.69
[.64]), t (6164)=-2.35 (lower risk perception), and perceived problematic tobacco
use (model 3; Mbaseline=2.52 [.92]; Mposttest=2.44 [.94]), t (5818)=3.33 (fewer
problems; all ps < .02). Significant linear regressions assessed correlates of
the same outcomes at posttest only. Model 1 correlates were gender B=-.09
(males less positive), age B=-.06 (greater age less positive), ethnicity (ref. group
Hispanics; whites B=.04 [less positive], Asian Americans B=-.03 [more positive]),
and current smoking B=.45 (less positive). Model 2 correlates were gender B=-.08
(males lower risk perception), and current smoking B=.26 (lower risk perception).
Model 3 correlates were gender B=.11 (males fewer problems), white ethnicity
B=-.09 (fewer problems), and current smoking B=-.24 (fewer problems) (all ps <
.05).
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MEASURING THE INTEGRATION OF TOBACCO CONTROL
POLICY AND TOBACCO DEPENDENCE TREATMENT INTO THE
BEHAVIORAL HEALTH CARE DELIVERY SYSTEM: HOW ARE WE
DOING?
Bruce A. Christiansen, PhD*, Samantha A. Dunn, Rachel A. Berger, Elizabeth M.
Sargent, Michael C. Fiore, MD, MPH, MBA, University of Wisconsin Center for
Tobacco Research and Intervention
Introduction: People with a mental illness and/or drug use disorder have a high
rate of smoking and experience a very significant burden from tobacco-related
diseases. Efforts are underway to integrate the treatment of tobacco dependency
into the behavioral health care delivery system. Such efforts need to be informed
by assessments of this integration. Currently, such comprehensive assessments
do not exist.

Two of the changes in these TFC constructs were in an unanticipated direction
(attitudes and risk perception), however, were minimal. Gender and ethnocultural
posttest differences indicate salient targets for TFC policy enforcement and
intervention efforts. Theoretical models positing cultural influences (e.g.,
collectivistic v. individualistic) on attitudes and beliefs may warrant exploration.

Methods: A 63 item internet survey measured integration in three areas:
policy addressing the use of tobacco products by staff, patients and volunteers
on the premises; providing evidence-based tobacco dependence treatment to
patients; and helping employees/volunteers to quit. The survey was distributed

FUNDING: This project was funded by A Smoke Free Paso del Norte Grant No.
226-8113-63A.
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We investigated changes in cigarette sales and prices before and after the tax
increase using scan data from convenience stores, the primary channel for U.S.
cigarette sales.

JUSTIFICATION: Attitudes and beliefs toward tobacco free campus policies post
implementation (relative to pre-implementation) provide targets for policy and
cessation intervention efforts.
CORRESPONDING AUTHOR: Theodore Cooper, PhD, Associate Professor,
University of Texas at El Paso, pSYCHOLOGY, 500 West University Avenue, El
Paso, TX 79968, United States, Phone: 9157476270, Email: tvcooper@utep.edu

A.C. Nielsen Scantrack Database included mean price and total packs sold per
month for 2012 and 2013, at a panel of 403 stores in the state's largest market area.
The database also provided product information including flavor and a "strength"
field that pre-dated the descriptors ban on advertising, categorizing cigarettes as
"light" or "regular." All prices were adjusted to December 2013 dollars using the
consumer price index.
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As expected, smokers purchased fewer cigarettes after the tax increase that
took effect July 1. Total July-December sales in 2013 were 12.1% lower than the
same period in 2012, compared to only a 3.2% reduction in January-June (before
the tax increase). Overall mean pack prices rose $1.75 (29.4%), from $5.98 (Jan
2012-Jun 2013) to $7.73 (Jul-Dec 2013). However, changes in individual pack
prices varied by starting price, flavor, and marketed "strength" (p<0.05 for all).
For example, the mean price of "full strength" menthol cigarettes increased by
$1.84 (se=$0.03), while the mean price of "light" menthol cigarettes increased by
only $1.62 (se=$0.07), price shifts both significantly different from the nominal tax
increase of $1.75 (p<0.05).

SMOKERS' AND NON-SMOKERS' SUPPORT FOR ENDGAME
MEASURES
Philip Gendall, PhD, Janet Hoek, PhD*, Richard Edwards, MD, Richard Jaine,
MBChB, University of Otago
New Zealand's goal of becoming smokefree by 2025 will not be realized without
novel new policies. Policy makers' inherent caution impedes innovation but can
be assuaged by evidence of public support; we therefore tested responses to
measures that could help achieve the smokefree goal among a sample of smokers
(daily n=335; intermittent n=73) and non-smokers (former n=160; never n=265).

We found evidence that Minnesota's tax increase reduced the number of
cigarettes purchased at convenience stores, but also that cigarette price change
differed by product characteristics, suggesting differential pricing strategies used
by the cigarette industry. Surveillance of industry efforts to blunt the effectiveness
of price increases will aid the design of future policy.

Measures examined included modifications to cigarette composition and
appearance, restrictions on tobacco supply, and increased smokefree spaces.
Support varied significantly by smoking status for all but one measure (reduced
cost of cessation products). Non-smokers showed majority support for all
proposals except banning the sale of tobacco products (47% ±6.0%), classifying
tobacco as a prescription drug (47% ±6.0%), and classifying movies containing
smoking as R18 (33% ±5.7%). Predictably, smokers were significantly less likely
to support the interventions tested; nevertheless, a majority supported reducing
nicotine levels in cigarettes (63% ±5.2%), increasing the legal purchase age to 20
(57% ±5.3%), banning smoking in cars when children are present (67% ±5.0%),
reducing the cost of cessation products (78% ±4.4%), and making cessation
support more widely available cigarettes (67% ±5.0%). These measures received
strong overall support from all groups in the sample.

FUNDING: Dr. Amato and Dr. Boyle’s work is supported by ClearWay Minnesota.
Dr. Choi's effort on this abstract is supported by the Division of Intramural
Research, National Institute on Minority Health and Health Disparities, National
Institutes of Health.
JUSTIFICATION: Evaluation of tobacco control pricing policy effectiveness, as
well as surveillance of industry efforts to blunt that effectiveness, is necessary to
inform future policy decisions.
CORRESPONDING AUTHOR: Michael Amato, PhD, Postdoctoral Research
Fellow, ClearWay Minnesota, Two Appletree Square, Minneapolis, MN 55425,
United States, Phone: 952-767-1412, Email: MikeAmato.WI@gmail.com

Our findings suggest that the public, including most smokers, will support policy
makers gradually reducing the nicotine content of tobacco while rapidly expanding
community-based cessation access and advice. Supply restrictions that reduce
youth access to tobacco, particularly measures that disallow sales near schools,
require retailer licensing, and reduce the number of retail outlets, were also widely
supported, as were proposals for smokefree CBD areas.
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THE PRESENCE OF ENGLISH ON CIGARETTE PACKS IN
FIVE NON-ENGLISH SPEAKING LOW AND MIDDLE INCOME
COUNTRIES

Policy makers have available to them a cornucopia of interventions that
received strong public support. Implementing these measures would further
reduce the anomalous ease with which tobacco can currently be accessed, while
simultaneously reinforcing smoking as an unacceptable social behavior.

Katherine Smith, PhD*, Carmen Washington, MPH, MSW, Laura Kroart, BA,
Ashley Conroy, BA, Jennifer Brown, MPH, Joanna Cohen, PhD, Institute for Global
Tobacco Control, Department of Health, Behavior and Society, Johns Hopkins
Bloomberg School of Public Health

FUNDING: No funding received.
JUSTIFICATION: These findings outline public support for new measures required
to bring about rapid reductions in smoking prevalence and provide specific policy
guidance.

Background: With bans and restrictions on tobacco product advertising,
promotion, and sponsorship, the tobacco industry is increasingly using the tobacco
pack itself as a primary communicator of brand image. We present findings on the
presence of English on cigarette packs as a constructed method to prominently
convey information and convey brand appeal in low- and middle-income countries
where English is not an official language.

CORRESPONDING AUTHOR: Janet Hoek, PhD, Professor of Marketing,
University of Otago, Marketing, P O Box 56, Dunedin, Otago 9054, New Zealand,
Phone: +643 479 7692, Email: janet.hoek@otago.ac.nz
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Methods: In 2013, one of every unique cigarette pack was systematically
purchased from vendors in 36 low, middle, and high socioeconomic areas of three
major metropolitan areas in countries representing five different World Health
Organization regions: Bangladesh (SEARO), Egypt (EMRO), Viet Nam (WPRO),
Ukraine (EURO), and Brazil (AMRO). Each pack was systematically reviewed for
the presence of English (in addition to possible English brand name). All English
content on each pack was subsequently recorded, and a qualitative taxonomy of
informational messaging and brand appeal categories was developed.

CHANGES IN CIGARETTE SALES AND INDUSTRY PRICING
STRATEGIES AFTER A CIGARETTE TAX INCREASE: EVIDENCE
FROM NIELSEN SCANTRACK DATA
Michael S. Amato, PhD1*, Raymond G. Boyle, PhD1, Kelvin Choi, PhD, MPH2,
1
ClearWay Minnesota, Minneapolis, MN, USA, 2National Institute on Minority
Health and Health Disparities, Bethesda, MD, USA

Results: We purchased 852 unique cigarette packs from the five countries.
English was pervasive in our sample; of the 195 packs in Bangladesh, 192 (98%)
included English text; in Vietnam 143 of 147 (97%), in Egypt 56 of 58 (97%),
in Brazil 103 of 123 (84%) and in Ukraine 265 of 329 (81%). Our taxonomy of
informational and appeal categories conveyed through English language on
the pack included the following components: Size (e.g. superslims, king size);

In July 2013 Minnesota increased cigarette taxes by $1.75, the largest
U.S. state increase since 2000. Tax is a known, effective method to decrease
participation in tobacco use. Estimates of the effect on participation are available,
but less is known about how the tobacco industry adjusts prices following a tax.
Studies have found strategic over/under price shifting based on market segment.
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Strength (e.g. mild, lite, silver, white); Flavor (e.g. fresh apple, coffee and tobacco,
enriched flavor); Quality (e.g. quality guarantee, class A, superior); Luxury (e.g.
diamond cut, silk); Global & travel (e.g. London, international); Tradition & History
(e.g. empire edition, since 1907, established 1873); and Technology & Modernity
(e.g. switch, HD taste system, iTaste).
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Conclusion: English is nearly ubiquitous on cigarette packs in this global
sample of low and middle income countries. English terminology and phrasing is
used to communicate key product features such as size, strength and flavor, and
also to convey aspirational qualities of cigarettes including tradition, luxury, quality
and modernity.

Margaret H. Smith*1,2, Shelley D. Golden, PhD1, Katherine W. Byerly1, Jamie F.
Chriqui, PhD3, Hillary R. DeLong, JD3, Kurt M. Ribisl, PhD1,2, 1Gillings School of
Global Public Health, University of North Carolina, Chapel Hill, NC, 2Lineberger
Comprehensive Cancer Center, University of North Carolina, Chapel Hill, NC,
3
University of Illinois at Chicago, Institute for Health Research and Policy

FUNDING: This work was supported with funds from the Bloomberg Initiative to
Reduce Tobacco Use

Introduction: Increasing tobacco prices decreases tobacco consumption and
initiation. Although tax policies are widely used to achieve higher tobacco prices,
recent studies have shown the need for alternative pricing strategies. Almost
two-thirds (62%) of US states have adopted cigarette minimum pricing laws
(MPLs) that mandate that cigarettes be sold above a minimum price set by a
formula. Previous research, however, finds that cigarette prices are no higher in
states with MPLs, perhaps because most state laws have an industry discounting
loophole that allows the retailer to sell below the minimum price.

COMPLIANCE WITH STATE CIGARETTE MINIMUM PRICING
LAWS AND THE IMPACT OF DISCOUNTING IN RETAIL STORES:
RESULTS OF A NATIONAL STUDY

JUSTIFICATION: This research can serve to support the further development
standardized packaging policy in the countries studied, which represent five WHO
regions.
CORRESPONDING AUTHOR: Katherine Smith, PhD, Associate Professor, Johns
Hopkins Bloomberg School of Public Health, Health, Behavior & Society, 624 N.
Broadway, Baltimore, MD 21205, United States, Phone: 4105020025, Email:
katecsmith@jhu.edu

Methods: In this study, we assess the frequency with which consumers were
able to purchase cigarettes below the state minimum price, and explore the
potential role of discounting in this occurrence. Cigarette purchase prices were
derived from data collected in a 2012 nationally representative sample of retail
stores in 40 states, half of which had MPLs. Data collectors purchased a single
pack of cigarettes in each of the 2,114 stores and recorded the paid price. We
compared the recorded price to the expected minimum price that we calculated
for each MPL state, and assessed whether below minimum price purchases were
more common in MPL states that allow discounts compared to MPL states that
do not. We then used multilevel regression models to determine whether having
an MPL, with or without a discount ban, was associated with higher paid prices.
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YOUTH ACTIVITY SPACES AND DAILY EXPOSURE TO TOBACCO
OUTLETS
Sharon Lipperman-Kreda, PhD1*, Chris Morrison1,2, Joel W. Grube, PhD1, Andrew
Gaidus, MEM1, 1Prevention Research Center, Pacific Institute for Research and
Evaluation, Oakland, CA, 2Monash University, Department of Epidemiology and
Preventive Medicine

Results: Of the 799 packs purchased in states with MPLs, 44% were sold at
prices lower than the expected minimum. Below minimum price purchases were
more likely in states that allow discounts. Consistent with previous research, we
found no difference in cigarette pack prices in states with and without MPLs.
However, prices were significantly higher when MPL states prohibited price
discounting, compared to MPL states that did not prohibit discounting and states
that had no MPLs.

We conducted a pilot study to assess whether exposure to tobacco outlets
in the broader environment where youths spend their time (i.e., activity spaces)
differs from that obtained using traditional measures of tobacco outlet density
around homes and schools. We recruited 11 youths (ages 14-18, 4 males) in 3
California cities. Youths completed an initial survey, daily text-prompted surveys,
and carried GPS-enabled phones for one week. Five youths reported past year
tobacco use on the survey. We geocoded the GPS locations and constructed
activity spaces by joining sequential points. Because our tobacco outlet data were
limited to city boundaries, we only considered line segments that fell completely
within the city boundaries. We calculated the number of tobacco outlets using 50m
and 100m buffers around these polylines and around their homes and schools. We
adjusted for the proportion of time respondents were within their city of residence
(Mean=0.87). On average, there were 18.8 and 22.7 tobacco outlets in the 50m
and 100m buffers around activity spaces, respectively. There were only 0.2 and
0.4 outlets within 50m and 100m of youth homes and none around schools. The
average number of outlets within 50m and 100m of activity spaces among past
year tobacco users was 22 and 26.3, respectively. It was less among non-users
(15 and 18.4, respectively). No differences were seen when considering outlets
around homes (0.4 and 0.8 among users vs. 0 and 0 among non-users) or schools
(0 for all). Using daily data about tobacco use and exposure to tobacco outlets
within activity spaces, we compared days of tobacco use (N=13) with days of
non-use (N=47). We found greater exposure to tobacco outlets in the 100m activity
spaces on days when youths reported tobacco use (M=7.6)compared with days
when they did not (M= 4.2), t(58) = 2.1, p < .05. Results were similar but marginally
significant for the 50m activity spaces. Results suggest that activity spaces may
provide a better measure of tobacco outlet exposures than traditional measures,
and therefore assessing activity spaces could yield significant information to
advance the field.

Conclusions: Minimum price laws that restrict the ability of retailers to use
discounting to lower the price below the legislated minimum may have a stronger
impact on cigarette prices, and may better contribute to tobacco control goals.
FUNDING: Research reported in this presentation was supported by grant
number CA154281 from the National Cancer Institute at the National Institutes of
Health as part of the ASPiRE study (Advancing Science and Policy in the Retail
Environment), and by grant number 1P50CA180907-01 from the National Cancer
Institute and FDA Center for Tobacco Products (CTP). The content is solely the
responsibility of the authors and does not necessarily represent the official views
of the NIH or the Food and Drug Administration.
JUSTIFICATION: Data in this study show that minimum price laws should be
strengthened to restrict the ability of retailers to use discounting to lower the price
below the legislated minimum, a practice that may significantly raise prices, thus
decreasing tobacco consumption and initiation.
CORRESPONDING AUTHOR: Margaret Smith, University of North Carolina at
Chapel Hill, Health Behavior, 316 Rosenau Hall, Chapel Hill, NC 27599, United
States, Phone: 3362143933, Email: mhsmith@live.unc.edu
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FUNDING: No Funding

MASTER SETTLEMENT AGREEMENT COMPLIANCE TOBACCO
DIRECTORIES: A TOOL TO TRACK TRIBALLY MANUFACTURED
CIGARETTES

JUSTIFICATION: Results suggest that activity spaces may provide a better
measure of tobacco outlet exposures than traditional measures, and therefore
assessing activity spaces could yield significant information to advance the field.
CORRESPONDING AUTHOR: Sharon Lipperman-Kreda, Prevention Research
Center, Pacific Institute for Research and Evaluation, 180 Grand Avenue, Suite
1200, Oakland, CA 94612, United States, Phone: 510- 883-5750, Email: skreda@
prev.org

Matthew Bondaryk, BA*, Janet Okamoto, PhD, Scott J. Leischow, PhD, Mayo
Clinic Arizona, Scottsdale, Arizona, USA
Background: Under the Master Settlement Agreement (MSA) of 1998, states
won the right to billions of dollars from tobacco companies, which agreed to pay
for the financial burden of tobacco-related diseases. In 2003 and 2004, additional
legislation was passed that aimed to clarify the terms of the agreement. As part
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that dual users are diversifying products rather than actually moving toward
quitting although initial intention might have been different. The second wave of the
survey will help to find whether these dual users successfully quit in a longer term.

of that initiative, states announced the regular publication of Tobacco Directories,
continuously updated documents that list the cigarette manufacturers and brand
families that can be legally sold within the state. To our knowledge, no research
has been conducted utilizing these Tobacco Directories. In addition, little is known
about the scope of the tribally manufactured cigarette market. Analysis of these
Tobacco Directories offers a new research technique to gain much needed
surveillance information on these cigarette brands.

FUNDING: U01-CA154254 from NCI
JUSTIFICATION: Our study provides important information to regulate the
marketing and advertising novel tobacco products.
CORRESPONDING AUTHOR: Yoonsang Kim, PhD, University of Illinois at
Chicago, University of Illinois at Chicago (MC 275-, Chicago, IL 60608, United
States, Phone: 312-413-7596, Email: ykim96@uic.edu

Methods: In July 2014, the latest Tobacco Directories were identified for 43
states and the District of Columbia. Colorado archival tobacco directories were
extracted since 2003 for case study analysis. Tribal manufacturers and brands
were identified in the directories, and mapped by state using ArcGIS 10.2 software.
Results: A total of 10 tribal manufacturers and 39 tribal cigarette brands were
identified. Data were mapped by total tribal brands per state, with states ranging
from one brand to 24. Total tribal brands in Colorado decreased from 2003 to 2014
(Δ = -2), but the number of tribal tobacco manufacturers increased (Δ = 4).
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EVIDENCE TO SUPPORT TOBACCO ENDGAME MEASURES
Robert Schwartz*1, Christine Navarro2, 1Ontario Tobacco Research Unit, Dalla
Lana School of Public Health, University of Toronto, 2Public Health and Preventive
Medicine Residency, Dalla Lana School of Public Health, University of Toronto

Discussion: The complex web of federal, state, and tribal regulation over the
sales of tribal tobacco products is still being decided through litigation and policymaking. At this point, there is no clarity regarding the way that tribal commercial
tobacco will be regulated by the US Food and Drug Administration under its
new regulatory authority over tobacco. Analysis of Tobacco Directories offers an
innovative approach to help inform regulators and tribal leaders about the market.
More research is needed to understand adherence to the Tobacco Directories by
manufacturers and retailers, and their usefulness as a research tool to the tobacco
control community.

Canada has been a world leader in tobacco control, with Ontario at the forefront
of early adopters of many tobacco control measures over the past twenty years.
However, the decline in the prevalence of current cigarette smoking in Ontario
has stalled at 18%, with no significant change since 2008. Simulation modelling
suggests that with the full implementation of the World Health Organization's
recommended policy package of six evidence-based measures, also known as
MPOWER, adult smoking prevalence will still be above 12% by 2043. Therefore,
novel and potentially radical strategies will be needed to put a stop to the tobacco
epidemic.

FUNDING: National Cancer Institute grant U01-CA154300
JUSTIFICATION: Analysis of Tobacco Directories offers an innovative approach
to track the prevalence and legal compliance of specific cigarette brands and
manufacturers across the United Sates.

A comprehensive list of potential interventions was drawn from the peerreviewed and grey literature. Several interventions would be considered
evolutionary (akin to what is currently being done in Ontario but may go beyond
WHO recommendations) or revolutionary (interventions which may be very
different from what is currently being done in Ontario, may be controversial,
may have a significant impact on reducing smoking-related behaviours more
rapidly than other categories of interventions, and may have a potential role in
an endgame for tobacco control). Novel interventions were selected for further
discussion in this report, with the objective of reviewing related evidence and
assessing their potential impact on tobacco-related behaviours in the Ontario
context. These include: plain and standardized packaging; measured to decrease
outlet density (including zoning and licensing); dramatic tax increases; banning
the sale of cigarettes; novel regulatory models (including designated retail outlets,
a regulated market model, a non-profit enterprise model and an independent
nicotine regulatory agency.

CORRESPONDING AUTHOR: Matthew Bondaryk, BA, Research Analyst, Mayo
Clinic, 13400 East Shea Blvd , Scottsdale, AZ 85259 , United States, Phone:
480-301-4106 , Email: bondaryk.matthew@mayo.edu
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REDUCING HARM, MOVING TOWARD QUITTING, OR JUST
DIVERSIFYING NICOTINE SOURCES? DUAL USE AND QUITTING
BEHAVIOR AMONG USERS OF TRADITIONAL CIGARETTES
Sherry Emery*, Jidong Huang, Yoonsang Kim, Hy Tran, University of Illinois at
Chicago,
Introduction: Awareness and use of e-cigarettes and other novel tobacco
products (OTPs) has increased significantly in recent years. The use of OTPs is
controversial in the argument around cessation and harm reduction. Proponents
argue that these products are less harmful and help smokers quit combustible
cigarettes, while opponents argue that they prolong the nicotine addiction.
The purpose of this study is to examine how often smokers use OTPs to quit
combustible cigarettes, and whether and to what extent their dual use is associated
with quit intentions and attempts.

The evidence from tobacco and non-tobacco experience with each of these
interventions is critically reviewed and conclusions drawn as to the state of the
evidence and the feasibility of adoption and implementation.
FUNDING: This study was funded under the knowledge and evaluation support
function of the Ontario Tobacco Research Unit with funding from the Ontario
Ministry of Health and Long-term Care.
JUSTIFICATION: Governmental and non-governmental agencies are now calling
for strategies to end the recreational use of tobacco within a generation; evidence
from this study will guide decisions on how to move forward.

Methods: We conducted a national online survey about tobacco use behavior in
2013. Collected was information about tobacco product use and quitting behaviors
among cigarette smokers (N=6607). We compute proportions and odds ratios to
look at the associations of quitting behaviors with other tobacco products. Survey
weights are adjusted for all analyses.

CORRESPONDING AUTHOR: Robert Schwartz, Ontario Tobacco Research Unit,
University of Toronto, 155 College Street, Toronto, ON M5T 3M7, United States,
Phone: 4169783901, Email: robert.schwartz@utoronto.ca

Results: 40% of cigarette smokers currently use OTPs as well and 90% of
e-cigarette users use other products including cigarettes. About one third of the
cigarette smokers who have tried to quit used e-cigarettes as a cessation aid.
70% of those smokers who used e-cigarettes to quit is (or has become) a regular
user of e-cigarettes. Dual users have higher odds of having intention to quit in
next month and having made recent quit attempts than cigarette only users. Dual
users smoke the same cigarettes as cigarette only users: 13 cigarettes a day (no
significant difference, p>0.5).
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DIFFERENTIAL IMPACT OF U.S. SMOKE-FREE LAWS ON
HOSPITALITY EMPLOYMENT BY EMPLOYER SIZE, 1990-2012
Paul R. Shafer, MA*, Public Health Policy Research Program, RTI International

Discussion: E-cigarettes is one of the top methods smokers use to quit.
However, majority of smokers who used e-cigarettes to quit smoking continues to
use e-cigarettes regularly along with cigarettes. In addition, the average cigarette
consumption of dual users is not smaller than cigarette only users. These suggest

A significant gap in the literature on the economic impact of smoke-free air laws
is the potential for differential effects on employers of varying size. Prior studies
on the economic impact of smoke-free air laws have examined this impact in
the aggregate for a given locality or state. This study estimates the relationship
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between hospitality employment (NAICS 72 - accommodation and food services)
and percentage of U.S. population covered by smoke-free air laws (restaurant,
bar, and/or workplace), stratified by employer size, using a dynamic instrumental
variables panel model. Hospitality employment totals by employer size were
obtained from the Quarterly Census of Employment and Wages. Restaurant
smoke-free air law coverage was positively associated with hospitality employment
for employers with 20 to 49 employees. Bar smoke-free air law coverage was
negatively associated with hospitality employment for employers with <5 employees
and 5 to 9 employees. Workplace smoke-free air laws were positively associated
with hospitality employment for small and mid-sized employers (10 to 19, 20 to
49 employees) and negatively associated for some larger employer sizes (100 to
249, 500 to 999 employees). These findings suggest that restaurant smoke-free
air laws have had, at worst, no impact on overall hospitality employment. Smaller
employers (<10 employees) appear to be negatively impacted by bar smoke-free
laws; however, the magnitude of the effect is quite small (decline of 0.01-0.04%
per additional 1% of population covered). The results for workplace smoke-free
laws are mixed, with estimates of a positive effect for some small and mid-sized
employers and a negative effect for some larger employers.

JUSTIFICATION: This study reveals how major U.S. tobacco manufacturers are
positioning their e-cigarette product offerings in advance of federal regulation.

FUNDING: No funding to declare for this study.

Little cigars are comparable to cigarettes with regard to shape, size, filters,
and packaging, and the tobacco industry has promoted little cigars as a
lower-cost alternative to cigarettes. Disproportionate tobacco excise taxes may
lead consumers to substitute a more expensive pack of cigarettes with a less
expensive pack of little cigars; however, few studies have assessed the extent to
which little cigar sales are affected by price changes of little cigars and cigarettes.
Using quarterly state-level sales data from a customized retail scanner database,
we modeled a log-log equation to infer own-price and cross-price elasticity of
demand for little cigars with respect to the price of little cigars and cigarettes,
respectively, for select states from Quarter 4 2011 through Quarter 4 2013. Data
were available for convenience stores (C-stores) (29 states) and food, drug, and
mass merchandisers (FDM) (44 states). Little cigar pack sales were regressed on
little cigar pack price and cigarette pack price in order to measure the own-price
and cross-price elasticity of demand for little cigars with respect to the price of little
cigars and cigarettes, respectively. Using this model specification, a negative and
significant correlation between little cigar pack price and little cigar pack sales was
observed. A positive and significant correlation between cigarette pack price and
little cigar pack sales was also observed, suggesting a substitution effect. A 10%
increase in the price of little cigars was associated with a 15.7% (p<0.01) decline
in little cigar pack sales in C-stores and a 20.0% (p<0.01) decline in FDM stores.
Additionally, a 10% increase in the price per pack of cigarettes was associated
with a 13.3% (p<0.01) increase in little cigar pack sales in C-stores and a 5.9%
(p<0.01) increase in FDM stores. These data suggest that U.S. cigarette smokers
may be avoiding the higher cost of cigarettes by switching to little cigars. More
in-depth modeling is warranted to understand the interplay of little cigar and
cigarette prices on little cigar sales to help inform tobacco prevention and control
policy, planning, and practice.

CORRESPONDING AUTHOR: Andrew Seidenberg, Gillings School of Global
Public Health, University of North Carolina at Chapel Hill, CB 7440, 135 Dauer
Drive , Chapel Hill, NC 27599, United States, Phone: 919-966-3064, Email:
aseiden@live.unc.edu
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IMPACT OF PRICE CHANGES IN LITTLE CIGARS AND
CIGARETTES ON LITTLE CIGAR SALES, UNITED STATES,
Q4 2011- Q4 2013
Doris G. Gammon, MS*, Daniel L. Dench, BA, Brett R. Loomis, MS, Todd Rogers,
PhD, Brian A. King, PhD

JUSTIFICATION: This research provides policymakers with evidence on how
smoke-free air laws may impact hospitality firms of varying size, allowing them to
design legislation that best fits their local community.
CORRESPONDING AUTHOR: Paul Shafer, MA, Research Economist, RTI
International, Public Health Policy Research Program, 3040 East Cornwallis Road,
Research Triangle Park, NC 27701, United States, Phone: 919-316-3550, Email:
pshafer@rti.org
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ARE MAJOR TOBACCO MANUFACTURERS SELLING
AND MARKETING E-CIGARETTES DIFFERENTLY THAN
MANUFACTURERS THAT ONLY SELL E-CIGARETTES?
Andrew B. Seidenberg1*, Catherine L. Jo1, Kurt M. Ribisl1,2, 1Department of Health
Behavior, Gillings School of Global Public Health, University of North Carolina at
Chapel Hill, Chapel Hill, NC, USA, 2Lineberger Comprehensive Cancer Center,
Center for Health Promotion and Disease Prevention, University of North Carolina
at Chapel Hill, Chapel Hill, NC, USC
Background: In 2013, the two largest U.S. tobacco manufacturers, Altria and
Reynolds American, Inc., introduced new electronic cigarette ("e-cigarette")
brands (MarkTen and Vuse, respectively) into U.S. test markets, and in June of
2014 released these products nationally. We compared the products offered under
these brands to those offered by traditional e-cigarette manufacturers (e.g., NJOY
and Logic).

FUNDING: Support provided by the Centers for Disease Control and Prevention,
Office on Smoking and Health. The findings and conclusions in this report are
those of the authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention.

Methods: We examined the content of tobacco industry press releases and
websites and general news media covering the launch of MarkTen and Vuse from

JUSTIFICATION: Increasing the price of tobacco significantly reduces consumption,
but this decline is lessened if tobacco users have a cheaper alternative; policies to
reduce excise tax differentials across tobacco products can help curb tobacco use.

Results: The marketing of MarkTen and Vuse products differ from that of
traditional e-cigarette manufacturers in several ways. MarkTen and Vuse are sold
in a single nicotine level (1.5% and 4.8%, respectively) and in only two flavor
varieties: regular and menthol. Most traditional e-cigarette brands, in contrast, offer
tiered nicotine levels, including a nicotine-free option, and a variety of flavors (e.g.,
fruit and candy). Moreover, MarkTen and Vuse are only sold as rechargeable and
reusable devices, while many other e-cigarette brands have disposable device
options. The MarkTen and Vuse brand websites are more restrictive than their
traditional e-cigarette counterparts. They require registration and restrict access to
individuals 21 and older. Most traditional e-cigarette websites have much weaker
age verification practices or, in some cases, lack age verification altogether.
Furthermore, MarkTen and Vuse are only sold by tobacco retailers, while most
e-cigarette brands and nicotine cartridges are available for sale online.

CORRESPONDING AUTHOR: Doris Gammon, MS, Pubilc Health Analyst,
RTI International, Public Health Policy Research, 3040 E. Cornwallis Road,
Research Triangle Park, NC 27709, United States, Phone: 919-541-6028, Email:
dgammon@rti.org

Conclusions: Altria and Reynolds American, Inc. have used similar strategies
in marketing their respective e-cigarette brands. However, these strategies have
differed from traditional e-cigarette manufacturers. These companies' extensive
experience with tobacco control legislation and anticipated federal regulation of
e-cigarettes may have influenced the launch of these products.
FUNDING: Funded by grant number CA154281 from the National Cancer Institute
at the National Institutes of Health
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after the prohibition. In 2008, American-blend cigarettes represented 0.83% of all
reported cigarette sales in Canada; in 2013, three years after the prohibition came
into force, 0.82% of all cigarettes sold in Canada were American-blend.

STOPLIGHT LABELING: THE EFFECTS OF HEURISTICS
ON NICOTINE PRODUCT PURCHASE BEHAVIOR IN AN
EXPERIMENTAL MARKETPLACE

The Canadian experience with the prohibition of additives in cigarettes appears
to indicate that tobacco manufacturers were able to reformulate American-blend
cigarettes with no impact on the existing market.

Sarah E. Snider*1, Chris T. Franck1, Mikhail N. Koffarnus1, K. Michael Cummings2,
Warren K. Bickel1, 1Addiction Recovery Research Center, Virginia Tech Carilion
Research Institute, 2Psychiatry and Behavioral Sciences, Medical University of
South Carolina

FUNDING: Federal Tobacco Control Strategy, Government of Canada.
JUSTIFICATION: The Canadian experience with prohibitions on the use of sugars
and sweeteners in cigarettes may be informative to the development of flavour and
additive prohibitions in other jurisdictions.

Simple heuristics are often used in daily decision-making to moderate the
complexity of some tasks. For example, labeling heuristic schemes using a
pictorial representation of a stoplight image (i.e. red, yellow, or green illumination)
are effective in altering the perception of the nutritional value of food items.
Stoplight labeling also provides information when presented with multiple
commodity comparisons or in evaluating a single product. In the face of increasing
prices of tobacco products, some smokers may choose to increase trial and
consumption of alternative reinforcers such as e-cigarette nicotine products. In a
recent laboratory study, we showed decreased purchase behavior for cigarettes as
a function of price and evidence of substitution with e-cigarettes in an experimental
marketplace. With the propagation of these novel nicotine products, warning labels
indicating the degree of risk may alter their perception of health consequences.
The present study recruited smokers from Amazon Mechanical Turk to participate
in an "Amazon"-like online marketplace where conventional cigarettes and
e-cigarette nicotine products were available for hypothetical purchase. To examine
the effect of stoplight labeling on product purchase behavior, cigarettes were
labeled with a red stoplight, whereas stoplight color (i.e. red, yellow, green, none)
was manipulated between groups for e-cigarettes (disposable and non-disposable
products). Participants were exposed to four cigarette prices while e-cigarette
prices remained constant. Cigarette purchases decreased with increases in
price. Importantly, greater substitution for e-cigarette products was observed
when labeled with green compared to those labeled with red lights. These results
suggest that heuristic labeling is a phenomenon and may influence purchase
behavior of alternative products. Thus, in an environment of increasing tobacco
product prices, labeling schemes should be attended to when developing new
policies.

CORRESPONDING AUTHOR: Robert Nugent, MA, Manager, Business
Intelligence, Tobacco Products Regulatory Office, Health Canada, Room
1605-691, Ottawa, ON K1A 0K9, Canada, Phone: 613-946-9482, Email: robert.
nugent@hc-sc.gc.ca
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WOULD A CIGARETTE BY ANY OTHER NAME TASTE AS GOOD IN
CHINA?
Ling Wang, MPH*, Yue Jin, MS, Micah Berman, JD, Amy K. Ferketich, PhD, The
Ohio State University
Background: Strategically naming cigarette brand is one of the key marketing
strategies of the tobacco industry; brand names serve as tobacco advertisements
that directly convey messages to customers and influence cigarette smoking
behavior. Objective: To identify the themes of cigarette brand names in China.
Methods: A list of 190 cigarette brands was identified using online search tools
in August 2014. The exclusion criteria included: 1) brands of imported cigarettes;
2) brands of other tobacco products such as cigars; 3) brands of cigarettes that are
no longer produced. Two researchers independently performed the online search
and coded the themes of cigarette brands using consistent methodology.

FUNDING: Small grant from (ITC) International Tobacco Control Policy Evaluation
Project

Results: A total of 146 cigarette brands were included. Eight major themes of the
cigarette brands were identified: 1) favorite flowers, plants and animals in China
(17%): peony, redwood, panda and Rhinopithecus. Panda and Rhinopithecus are
national treasure of China; 2) province and city names (14%): 5 province and
16 city names were used as cigarette brand names, including Yunyan, Nanjing,
Harbin and Hongkong; 3) popular tourist attractions (11%): Tai Mount, Jiuzhaigou,
and West Lake etc.; 4) famous sites (8%): Red Flag Canal and Hongtashan are
well-known sites; 5) ceremony, festivals and holidays related themes (5%): Double
Happiness, which is a symbol and decoration for marriage in the Chinese culture,
and Happy New Year are used as cigarette brands; 6) health-related (4%): Panax
Ginseng and Ophiocordyceps Sinensis, which are well-known health promotion
plants; 7) politics (3%): Zhongnanhai (an imperial garden in Beijing and the
headquarters of China's central government and Community Party) and the Great
Hall of the People; and, 8) war history (3%): Huangguoshu Long March, which is
from the famous Long March of the Red Army in mid 1930s in China.

JUSTIFICATION: Understanding the influence of simple heuristic labeling of novel
nicotine products may inform future policy regarding the impact of warning labels
on nicotine product consumption.
CORRESPONDING AUTHOR: Sarah Snider, PhD, Post Doctoral Associate,
Virginia Tech Carilion Research Institute, Addiction Recovery Research Center,
2 Riverside Circle , Roanoke, VA 24016, United States, Phone: 862-268-3971,
Email: sniderse@vtc.vt.edu

POS2-114

IMPACT OF THE 2009 AMENDMENTS TO THE TOBACCO ACT ON
SALES OF AMERICAN-BLEND CIGARETTES IN CANADA

Conclusion: Cigarette brand names are largely unregulated in China. The
Trademark Law prohibits the use of government locations, province, and city
names as commercial product brands; however, this law has been ignored by the
tobacco industry. Given that cigarette brand names act as advertisements, it is
critical to better regulate the naming of cigarette brands.

Robert Nugent, MA*, Denis Choiniere, BSc, Andres Busse, BA, Tobacco Products
Regulatory Office, Health Canada
In 2009, the Parliament of Canada amended the Tobacco Act to prohibit the
use of flavours (except menthol) and other additives in cigarettes, little cigars and
blunt wraps. Sugars and sweeteners, with the exclusion of starch, were among
the other additives that were prohibited from use in the manufacture of these
tobacco products.

FUNDING: No Funding
CORRESPONDING AUTHOR: Ling Wang, The Ohio State University, 125 W
Dodridge St, Columbus, OH 43202, United States, Phone: 3177013604, Email:
linger3544@163.com

At the time, various groups related to the tobacco growing and manufacturing
industry in the US claimed that these amendments would prevent the sale of
American-blend cigarettes (blends of Virginia, Burley and Oriental tobaccos) in
Canada and, as a result, close a market for US Burley tobacco.
An analysis of sales data and ingredient data submitted by tobacco
manufacturers to Health Canada under its Tobacco Reporting Regulations indicates
that the predicted disappearance of American-blend cigarettes from the Canadian
market has not materialised. The data shows that not only were manufacturers
able to reformulate these products for sale without the prohibited additives, but that
American-blend cigarettes maintained a nearly identical market share before and
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Results: "WARNING: Hookah smoking during pregnancy can harm your baby"
was most effective among 68.4% of respondents. "WARNING: Protect your
children: Don't let them be exposed to Hookah smoking" and a picture of a child
is the most motivational to stop WTS among 60.2%. In terms of warning label
placement, 51.0% said a label would be most noticeable at the mouthpiece of the
waterpipe. The DCE revealed that WTS users prefer flavored varieties and lower
prices. Those presented with a health warning were more likely to choose the
opt-out option.

TOBACCO PRODUCT SALES VOLUME AND MARKET SHARE
AMONG RETAIL OUTLETS IN THE U.S., 1997 TO 2007
Heather D'Angelo*1, Kurt M. Ribisl1,2, Shyanika W. Rose3, 1Gillings School of
Global Public Health, Department of Health Behavior, University of North Carolina,
Chapel Hill, NC, USA, 2Lineberger Comprehensive Cancer Center, University of
North Carolina, Chapel Hill, NC, USA, 3Schroeder Institute for Tobacco Research
and Policy Studies, Legacy, Washington, DC, USA

Conclusion: This is the first study to use a DCE to examine WTS preferences
and test WTS-specific warning messages and placement. Higher prices,
restrictions on tobacco flavoring and placement of health warning labels on WTS
devices can be effective in reducing WTS.

Background: Retail outlets, such as supermarkets, convenience stores and
pharmacies, are the predominant venue for selling tobacco products in the U.S.
However, tobacco product sales vary by outlet type and vary over time. We
examined changes in the number and type of outlets selling tobacco products,
tobacco product sales volume, and the market share of tobacco products at retail
outlets in the U.S. between 1997 and 2007.

FUNDING: This research is supported by the Office of the Vice President for
Research at the University of South Carolina (ASPIRE Program).
JUSTIFICATION: This study will inform policymakers on potentially effective policy
intervention tools to help control the increasing prevalence of waterpipe tobacco
smoking.

Methods: We conducted a descriptive secondary analysis on the number and
types of outlets selling tobacco products and tobacco product sales using the U.S.
Economic Census of Retail Trade for 1997, 2002 and 2007

CORRESPONDING AUTHOR: Ramzi Salloum, University of South Carolina,
Health Services Policy and Management, Discovery I Building, Suite 351,
Columbia, SC 29208, United States, Phone: 803- 777-8747, Fax: (803- 777-1836,
Email: salloumr@mailbox.sc.edu

Results: Eight outlet types accounted for 95% to 98% of all tobacco product
sales between 1997 and 2007. Gas stations with convenience stores had the
largest market share and accounted for 32% to 45% of tobacco sales. Warehouse
clubs selling tobacco products more than doubled in number and increased
their market share of tobacco products by 31%. Supermarkets and pharmacies
decreased in market share of tobacco products by 43.2% and 37.3%, respectively.
The percentage of pharmacies selling tobacco products also declined by 23.1%,
with tobacco products representing less than 2% of total sales.
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UNDERSTANDING STATE MINIMUM PRICING LAWS AND
DISCOUNT MECHANISMS, 2005-2014

Conclusion: Between 1997 and 2007, consumers shifted where they purchase
tobacco products. Pharmacies showed signs of declining tobacco product sales,
lending an economic argument to implementing pharmacy tobacco product sales
bans.

Hillary DeLong*, JD, Camille Gourdet, JD, MA, Jamie Chriqui, PhD, MHS, Frank
Chaloupka, PhD, University of Illinois at Chicago, Institute for Health Research
and Policy

FUNDING: This research was partially funded by the National Institutes of
Health/National Cancer Institute (U01 CA154281) and the UNC Lineberger
Comprehensive Cancer Center University Cancer Research Fund.

Background: Minimum pricing laws for cigarettes and tobacco products, which
were originally intended to promote fair competition, have an added benefit of
standardizing consumer prices. However, the power of these pricing laws may
be diminished by allowing distributing parties to use trade/cash discounts or
competitor price-matching, and/or by permitting consumers to use coupons or
purchase bundled products below cost.

JUSTIFICATION: This study can inform policy by providing an economic argument
towards banning tobacco sales in pharmacies, where tobacco is a declining
product category.

Objective: In this study, we sought to understand the complexity and variety of
states' minimum pricing schemes across the United States, and to identify areas
that increase or reduce the strength of a state's pricing efforts.

CORRESPONDING AUTHOR: Heather D’Angelo, UNC Chapel Hill, 20055 Placid
Lake Ter, Germantown, MD 20874, United States, Phone: 4132142687, Email:
hdangelo@email.unc.edu

Methods: Laws were collected for all 50 states plus Washington, D.C. for
years 2005-2014. Boolean searches were done in Lexis-Nexis and Westlaw in
the following state-level databases: statutes and regulations, case law, Attorney's
General opinions, and Dept. of Revenue notices/rulings. General unfair pricing
laws that did not specifically reference tobacco/cigarettes, and were not applied
to either by a state ruling, were excluded. All laws were double-coded by two legal
researchers for one year to ensure consistency in the analysis.
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WATERPIPE TOBACCO SMOKING AMONG COLLEGE STUDENTS:
TESTING POLICY AND PREVENTION TOOLS USING A DISCRETE
CHOICE EXPERIMENT
Ramzi G. Salloum, PhD*1, Farahnaz Islam, BSc1, Frederick R. Kates, MBA1,
Wasim Maziak, PhD2, James F. Thrasher, PhD1, 1University of South Carolina,
2
Florida International University

Results: Minimum pricing laws remained fairly static between 2005 and 2014,
with only four states' markup rates changing between 2005 and 2014. One state,
Alaska, actually reduced its markup rates over that time period. As of January 1,
2014: 31 states apply fair pricing schemes (27 of which apply a specific markup
ranging from 2% to 25% of the base cost); 25 states regulate prices for at least 2
distribution levels; 26 states allow price-matching; 21 states allow trade discounts
when calculating price; and 9 states allow for coupons to reduce prices below the
statutory base costs.

Background: College students have the highest prevalence of waterpipe
tobacco smoking (WTS) in the US: 8.4% during the past 30 days and 30.5%
ever. WTS has been associated with nicotine dependence and many of the
diseases caused by cigarettes. There is a pressing need to identify effective policy
interventions to control the threat of this emerging phenomenon.

Implications: The intended strength of minimum pricing laws is diminished
where price-reducing mechanisms exist. By disallowing these mechanisms, and
considering neighboring states' pricing laws, states may increase retail prices, and
ease enforcement with stronger, more straightforward, pricing laws.

Objectives: 1) To identify and analyze the characteristics of WTS users among
college students in SC; 2) to measure preferences of WTS users and analyze the
marginal effects of various product characteristics, including price and warning
labels.

FUNDING: Funded by grant number 5U01-CA154248 from the National Cancer
Institute, the National Institutes of Health.

Methods: An internet-based survey of ever WTS users at UofSC tested the
effectiveness of test-only and pictorial health warning labels and their placement
on the WTS device. A discrete choice experiment (DCE) examined the effects of
flavor, price, nicotine content, and warning labels on WTS demand.

JUSTIFICATION: Understanding how the various mechanisms included in state
minimum pricing laws work together can help states to develop pricing formulas
and minimum pricing policies that reflect intended results.
CORRESPONDING AUTHOR: Hillary DeLong, J.D., University of Illinois at Chicago,
Institute for Health Research and Policy, 1747 W. Roosevelt Rd., Chicago, IL 60608,
United States, Phone: 312-355-0275, Email: hdelong@uic.edu
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ARE THEMES COMMON IN CIGARETTE PACKAGE
HEALTH WARNINGS EFFECTIVE ACROSS CULTURES? AN
EXPERIMENTAL STUDY IN SEVEN COUNTRIES

GRAPHIC CIGARETTE PACK WARNINGS: A META-ANALYSIS OF
EXPERIMENTAL STUDIES
Seth M. Noar1,2, Marissa G. Hall2,3, Diane B. Francis1, Kurt M. Ribisl2,3, Jessica K.
Pepper2,3, Noel T. Brewer2,3*, 1School of Journalism and Mass Communication,
University of North Carolina at Chapel Hill, North Carolina, 2Lineberger
Comprehensive Cancer Center, University of North Carolina at Chapel Hill, North
Carolina, 3Department of Health Behavior, Gillings School of Global Public Health,
University of North Carolina at Chapel Hill, North Carolina

David Hammond, PhD1, Jessica L. Reid, MSc2*, Pete Driezen, MSc3, Nghia C.
Nguyen, PhD2, Christian Boudreau, PhD4, James F. Thrasher, PhD5, 1School of
Public Health and Health Systems, University of Waterloo, 2Propel Centre for
Population Health Impact, University of Waterloo, 3Department of Psychology,
University of Waterloo, 4Department of Statistics and Actuarial Science, University
of Waterloo, 5Department of Health Promotion, Education and Behavior, Arnold
School of Public Health, University of South Carolina

Background: Graphic warnings on cigarette packs are a global tobacco control
strategy. To inform international research and public policy, we conducted the first
meta-analysis of the graphic cigarette pack warnings experimental literature.

Background: As many countries implement cigarette package health warning
labels in accordance with the FCTC, evidence is needed to guide selection of
warning content. Research to date has been conducted mostly in high-income
Western nations, and there is little evidence on whether specific message
characteristics are equally effective across countries. This analysis assessed
perceptions of health warnings among adult smokers and youth in 7 countries
that had not implemented pictorial warnings (Bangladesh, China, Germany, India,
Mexico, Republic of Korea, and the US).

Methods: We systematically searched seven computerized databases in April
of 2013 using several search terms. We also searched reference lists of review
articles and all primary articles that met inclusion criteria. We included studies that
used an experimental protocol to test cigarette pack warnings and reported data
on both graphic and text-only conditions. Thirty-five articles reporting data on 48
independent samples (N=33,613) met criteria. Two independent coders coded all
study characteristics. Effect sizes were computed from data extracted from study
reports and were combined using random effects meta-analytic procedures.

Methods: Between 2010 and 2012, survey data were collected from ~500
adult smokers (male and female; only males in Asian countries) and ~500 youth
smokers and non-smokers (age 16-18, male and female) in each country (total
n=8,182). Online surveys were conducted in the US, Germany, and Korea, with
computer-assisted face-to-face interviews in all other countries. Respondents
were randomized to view and rate the effectiveness of health warnings. Each
respondent saw 2 (of 15) sets, with each set featuring 5-7 warnings addressing
the same health effect but using different themes: graphic health effects, "lived
experience", testimonial (i.e., personal narrative), and symbolic. Linear mixed
effects models (including country, survey mode, age group, gender, smoking
status, health effect) were used to examine effectiveness ratings across the 15
health effects by health warning theme.

Results: We organized the wide array of dependent variables assessed
in studies into a conceptual model based upon communication and behavioral
theory. Graphic warnings were more effective than text-only warnings for 20
of 25 outcomes (all p<.05). Relative to text-only warnings, graphic warnings 1)
attracted and held attention better; 2) garnered stronger warning reactions (e.g.,
fear); 3) elicited more negative pack attitudes and negative smoking attitudes;
and 4) more effectively increased intentions to not start smoking and to quit
smoking. Participants also perceived graphic warnings as being more effective
than text-only warnings. However, graphic warnings elicited more reactance than
text-only warnings, and they had no observed effects on some outcomes, including
beliefs about smoking harms and self-efficacy.

Findings: Overall, pictorial warnings were rated as more effective on average
than text-only (p<.0001), at 6.5 and 4.6 (out of 10), respectively. Among pictorial
warning themes, graphic warnings were rated highest (7.3), followed by graphic
and lived content together (6.8), lived experience (6.0), and symbolic (5.8)
(p <.0001 for all comparisons). Warnings featuring a testimonial were rated
as more effective than the same image with didactic text (p<.0001), at 6.7 and
6.3, respectively. Country-level differences in perceived effectiveness were also
identified (p<.0001).

Conclusions: The evidence from this international body of literature supports
graphic cigarette pack warnings as a more effective policy than text-only warnings.
Gaps in the research literature include a lack of assessment of smoking behavior
and a lack of theoretical research on how warnings exert their effects.
FUNDING: NIH/FDA grant P30CA016086-38S2
JUSTIFICATION: Our meta-analysis demonstrates that graphic warnings on
cigarette packs are a more effective tobacco control policy than text-only warnings.

Conclusions: While some country differences were found, the findings highlight
general effectiveness of themes in the content of cigarette package health
warnings.

CORRESPONDING AUTHOR: Marissa Hall, MSPH, doctoral student, UNC
Gillings School of Global Public Health, Department of Health Behavior, CB 7440
Rosenau Hall, Chapel Hill, NC 27599, United States, Phone: +1 336-972-3365,
Email: mghall@unc.edu

FUNDING: This research was funded by the National Institutes of Health (Grant
number: P01 CA138-389-01: "Effectiveness of Tobacco Control Policies in High
vs. Low Income Countries"). Additional support was provided by the Propel Centre
for Population Health Impact, a Canadian Institutes of Health Research New
Investigator Award (Hammond), the Canadian Cancer Society Research Institute
Junior Investigator Award (Hammond), and the US National Cancer Institute
(Thrasher; Grant number: R01 CA167067).

POS2-121

COMPLIANCE WITH HEALTH WARNING REQUIREMENTS ON
CIGARETTE PACKS: A FIVE-COUNTRY STUDY

JUSTIFICATION: A growing number of countries are implementing new cigarette
package health warning labels, in accordance with the FCTC; there is little
evidence to guide regulators in low- and middle-income countries as to whether
the content that has been commonly used in mainly high-income nations will be
appropriate and effective within their own countries.

Joanna E Cohen, PhD*, Jennifer Brown, MPH, Carmen Washington, MPH, MSW,
Jacqueline M Ferguson, MHS, Katherine Smith, PhD, Institute for Global Tobacco
Control, Department of Health, Behavior and Society, Johns Hopkins Bloomberg
School of Public Health

CORRESPONDING AUTHOR: Jessica Reid, MSc, University of Waterloo, Propel,
200 University Ave. W., Waterloo, ON N2L3G1, Canada, Phone: 519-888-4567
x35620, Email: jl3reid@uwaterloo.ca

Health warning labels (HWLs) on cigarette packs are important for
communicating the risks of using cigarettes. We assessed whether HWLs are
being implemented as required by law in 5 low- and middle-income countries.
Cigarette packs were systematically purchased in 5 countries in 2013: China,
India, Mexico, the Philippines, and Vietnam. In each country we bought one of
every unique cigarette pack from a sample of vendors in 36 low, middle, and high
socioeconomic areas of 3 major cities. Two independent coders assessed packs
for compliance with HWL requirements in force at the time packs were purchased.
To determine compliance with coverage requirements, we used a cutoff of 1
percentage point less than what was required (eg, if the HWL had to cover 30%
of the front panel, we categorized coverage greater than 29% as compliant; also,
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more targeted interventions. Understanding which Latino sub-group, English or
Spanish speakers, to target with specific policies will allow us to better improve the
effectiveness of community-level interventions in California.

packs had to meet the coverage requirements for both the front and back panels-where appropriate--to be considered coverage compliant). Descriptive statistics
and chi-square tests were conducted using Stata13.

FUNDING: This study has been conducted while the corresponding author was
working with the California Tobacco Control Program. There was no funding
available for this study.

A majority of the packs in each country displayed the HWL in rotation at the
time of collection: 93% of 460 packs from China; 74% of 136 packs from the
Philippines; 58% of 130 packs from India; 57% of 134 packs from Mexico; 57% of
146 packs from Vietnam. The different warnings in rotation were distributed evenly
in Mexico, but not in the other countries (p<=0.05). Of the packs that had the HWL
in current rotation, compliance with coverage requirements was 98% in China and
Mexico, 80% in India, 75% in Vietnam and 68% in the Philippines. Among packs
with pictorial warnings, we observed manipulation of color and images. The text
portion of the Mexican graphic warning labels was hard to read when the yellow
font was not outlined in black. In some cases the "white" background of text HWLs
was off-white. China HWLs were sometimes difficult to see because the HWL
background is often the same color as the rest of the pack.

JUSTIFICATION: As the proportion of US born Latinos increases, it is ever more
important to understand how tobacco control policy implementation factors vary by
acculturation status. This research indicates that policy implementation varies by
acculturation status, and primary language spoken may act as both a protective
and risk factor for both English and Spanish speaking Latinos in CA.
CORRESPONDING AUTHOR: Mary Modayil, MSPH, PhD, Principal
Biostatistician, University of California Medical Center, Institute for Population
Health Improvement, 1616 Capitol Avenue, Sacramento, CA 95814, United
States, Phone: 916-449-5499, Email: mary.modayil@cdph.ca.gov

HWL coverage was close to 100% compliance in some but not all countries.
However, at least 25% of the packs in 4 of the 5 countries did not have the required
HWL. These findings can inform efforts to strengthen HWL laws.
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FUNDING: This work was supported with funds from the Bloomberg Initiative to
Reduce Tobacco Use.

TESTING THE NICOTINE-REDUCTION HYPOTHESIS WITH
BEHAVIORAL ECONOMIC PURCHASING TASKS

JUSTIFICATION: This study provides specific recommendations for strengthening
requirements for health warning labels on cigarette packs.

Matthew W. Johnson*, Patrick S. Johnson, Olga Rass, Lauren R. Pacek

CORRESPONDING AUTHOR: Joanna Cohen, PhD, Director, Johns Hopkins
Bloomberg School of Public Health, Institute for Global Tobacco Control, 2213
McElderry St, 4th Floor, Baltimore, MD 21212, United States, Phone: 410-6145378, Email: jcohen@jhu.edu

The Food and Drug Administration has the authority to regulate nicotine levels
in tobacco cigarettes. Mandating the reduction of nicotine in tobacco cigarettes
has been proposed as a way to reduce tobacco dependence and therefore
reduce smoking in the population. However, an important potential unintended
consequence of this mandate may be that individuals compensate for reduced
nicotine levels by smoking more cigarettes. This may harm public health because
smoking, and not nicotine consumption per se, is the primary cause of harms
from cigarettes. Behavioral economic demand assessment is an ideal framework
to address this issue. From a behavioral economics perspective, reductions in
nicotine can be conceptualized as an increase in the unit price of nicotine (i.e.,
number of puffs required to obtain each unit of nicotine). This study examined
the effects of such changes in nicotine unit price on demand for tobacco cigarette
and e-cigarettes in a hypothetical purchasing task. Only e-cigarette users who
reported experience with using multiple concentrations of nicotine in e-cigarettes
were included. While the primary issue regarding public health effects of nicotine
reduction is best addressed by examining nicotine unit price in tobacco cigarettes,
only those participants with experience with using multiple concentrations of
nicotine in e-cigarettes were included to ensure relevant experience for these
hypothetical consumption assessments. Nicotine levels were evaluated over a
72-fold range. Results (N=319) revealed orderly demand curves for both tobacco
cigarettes and e-cigarettes when fit to an exponential demand model (R-squared
= .86 and .89, respectively), with increases in puffs required per mg nicotine (i.e.,
nicotine unit price) causing a decrease in nicotine consumption. Response output
functions indicated that total puffs increased as the puffs required per mg nicotine
(i.e., nicotine unit price) increased at the lower unit prices. These data suggest the
possibility of compensatory smoking upon nicotine reduction in tobacco cigarettes,
and call for laboratory validation of these findings using a behavioral economic
framework.
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SOCIAL AND ENVIRONMENTAL POLICY PROTECTION VARIES BY
LANGUAGE SPOKEN AMONG LATINOS
Mary V. Modayil, MSPH, PhD*1, Mariaelena Gonzalez, PhD2, 1University of
California, Davis Medical Center, 2University of California, Merced
Objective: Latinos are one of the fastest growing demographic groups in the
US and California. However, tobacco-related research on Latinos has historically
focused on documenting the determinants of smoking. We present differences in
tobacco control policy implementation factors in California residents: 1) between
Latinos and non-Latinos; and 2) among Latino smokers by primary language
spoken (English or Spanish).
Methods: We analyzed six waves of (2005-2010) of the Behavioral Risk Factor
Surveillance System. We compared Latinos (n=8,344) to non-Latinos (n=24,747),
and then compared English-speaking (n=474) to and Spanish-speaking (n=348)
Latino smokers, weighting our analysis per survey directions. All items reported in
the results have non-overlapping 95% CI.
Results: Fewer Latinos than non-Latinos reported workplace smoking bans
in public areas (69.4% vs. 87.6%) and twice as many Latinos (vs non-Latinos)
reported secondhand smoke exposure in their work area during the past two
weeks (22.6% vs. 11.6%). Spanish speaking Latino smokers received advice to
quit smoking from healthcare providers less often than English speaking Latino
smokers (23.4% vs. 36.6%). Compared to Spanish speaking Latino smokers,
English speaking Latino smokers reported fewer complete home smoking bans
(36.8% vs 50.9%), more secondhand smoke exposure in bars and nightclubs
(77.9% vs. 55.9%) and used coupons or buy downs for tobacco products more
often (26.5% vs. 9.1%). When considering purchasing behaviors, most smokers
bought cigarettes at convenience stores or gas stations. More Latino smokers
used liquor or drug stores (27.5%) while more non-Latinos used tobacco discount
stores (20.5%).

FUNDING: This work was supported by NIDA grants R01DA032363 and
T32DA07209.
JUSTIFICATION: Results of this study suggest that decreasing nicotine levels in
cigarettes may increase total puffs smoked, with potential negative impacts on
public health.
CORRESPONDING AUTHOR: Matthew Johnson, PhD, Associate Professor,
Johns Hopkins University School of Medicine, Psychiatry and Behavioral
Sciences, 5510 Nathan Shock Dr., Baltimore, MD 21224, United States, Phone:
410-550-0056, Email: mwj@jhu.edu

Conclusions: Tobacco control policy implementation factors vary between
Latinos and non-Latinos, and by acculturation status among Latinos. Generally,
Latinos were less protected by existing policies than non-Latinos, and need
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Objective: To describe tobacco marketing, promotions and product availability in
a national sample of retail stores and to examine associations with neighborhood
characteristics.

NATIONAL AND STATE-SPECIFIC SALES AND PRICES FOR
ELECTRONIC CIGARETTES—UNITED STATES, 2012-2013

Design, setting, sample: We used a two-stage sampling design to select
a random sample of 97 counties in 40 states in the contiguous United States
proportionate to county population size, and a random selection of stores within
each county. From June-October 2012, data collectors completed audits in 2,231
stores.
Main outcomes and measures: Interior and exterior tobacco marketing, tobacco
price promotions, and availability of products (e.g., flavored cigars) and marketing
with youth appeal.

Brett R. Loomis, MS*1, Todd Rogers, PhD1, Daniel Dench, BA1, Doris Gammon,
MS1, Brian A. King, PhD2, Erika Fulmer, MHA2, Israel T. Agaku, DMD2, 1Public
Health Policy Division, RTI International, 2Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health
While the overall impact of electronic cigarettes (e-cigarettes) on individual
and public health is currently unclear, awareness and use of the products have
increased markedly since first being introduced into the U.S. marketplace in 2007.
Although widely reported in the lay media, very little data exist in the scientific
literature documenting sales and prices of e-cigarettes in the U.S., and no data
have yet been published on state-specific trends in these measures. We used a
customized retail scanner database to assess total dollar sales and average price
per unit for disposable e-cigarettes, starter kits, and cartridge refills for selected
states and the total U.S. during 2012-2013. Data were available for convenience
stores (C-stores) (29 states) and food, drug, and mass merchandisers (FDM) (44
states); these venue types represent approximately three-quarters of brick-andmortar e-cigarette sales. As a check on the accuracy of these data, we compared
total U.S. sales of e-cigarettes with similar scanner data from a second vendor,
and the difference between the two data sources was less than 5%. Sales of all
e-cigarette device types grew considerably in C-stores and FDM during 2012-2013.
In C-stores, dollar sales increased markedly during 2012-2013: 320.8% for
disposables, 72.4% for starter kits, and 82.0% for cartridges. In FDM, dollar sales
increased 49.5% for disposable e-cigarettes, 89.4% for starter kits, and 126.2%
for cartridges. Average prices across all product categories increased in C-stores
and decreased in FDM, but the direction and magnitude of price changes during
2012-2013 varied considerably by state, product category, and retail channel; for
example, C-store annual dollar sales of disposable e-cigarettes increased the
least in South Carolina (39.7%) and the most in Arkansas (708.5%). These data
reveal that the market for e-cigarettes is growing rapidly, resulting in dynamic sales
and price changes that vary across the U.S. Ongoing state-specific surveillance
of e-cigarette sales is warranted to inform tobacco control policy, planning, and
practice at the national, state, and local levels.

Results: POS tobacco marketing materials are ubiquitous, with 95% of stores
displaying them (on the interior, exterior, or both) and an average of 29.5 marketing
materials per store. In addition, 75.1% of stores displayed at least one tobacco
product price promotion, including 87.2% of gas/convenience stores and 85.5% of
pharmacies. Although only 16.8% of stores featured marketing below three feet,
81.3% of stores sold flavored cigars, which appeal to youth. The odds that a store
displayed a price promotion or sold flavored cigars were 50-100% higher if the
store was located in a neighborhood with a higher proportion of African American
residents. Price promotions were also more common in stores in neighborhoods
with more residents under age 18. Tobacco marketing and product availability
were not associated with neighborhood income levels or Hispanic composition.
Conclusions and relevance: Cigarette companies use retail marketing
extensively to promote their products to current and future customers. As a result,
shoppers, including children, former smokers, and those trying to quit smoking, are
unavoidably exposed to pro-smoking messages at stores.
FUNDING: Funded by grant number CA154281 from the National Cancer Institute
at the National Institutes of Health
JUSTIFICATION: Surveillance of tobacco product marketing and promotions is an
essential step toward crafting tobacco control policy.
CORRESPONDING AUTHOR: Ashley Feld, Project Director, UNC Chapel Hill,
Health Behavior, 200 N. Greensboro Street- Suite D15, Carrboro, NC 27510,
United States, Phone: 9198432248, Email: ashley.feld@unc.edu

FUNDING: Support provided by the Centers for Disease Control and Prevention,
Office on Smoking and Health. The findings and conclusions in this report are
those of the authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention
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JUSTIFICATION: Monitoring e-cigarette sales and prices is warranted to inform
tobacco control policy, planning, and practice at the national, state, and local
levels.

TOBACCO WATCHER: REAL-TIME GLOBAL TOBACCO
SURVEILLANCE USING ONLINE NEWS MEDIA

CORRESPONDING AUTHOR: Brett Loomis, RTI International, 3040 E. Cornwallis
Road, Research Triangle Park, NC 27709, United States, Phone: 91-485-2737,
Email: loomis@rti.org

Joanna E. Cohen, PhD*1, Rebecca Shillenn, BA1, Mark Dredze, PhD2, John W.
Ayers, PhD3, 1Institute for Global Tobacco Control, Johns Hopkins Bloomberg
School of Public Health, 2Human Language Technology Center of Excellence,
Johns Hopkins University, 3HealthWatcher Inc. and Graduate School of Public
Health, San Diego State University
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Monitoring news media can help tobacco control professionals plan strategic
advocacy efforts responsive to the changing environment. We developed a firstof-its-kind surveillance system, called Tobacco Watcher, to monitor tobacco media
across the globe. Here we examine the types of stories collected.

DISPARITIES IN TOBACCO MARKETING AND PRODUCT
AVAILABILITY AT THE POINT OF SALE: RESULTS OF A
NATIONAL STUDY

Tobacco Watcher involves four stages. First, starting August, 2012, news
articles are collected daily from the Bing News and Bloomberg News feeds.
Second, natural language processing algorithms based on extensive experience
with human coding assess stories as tobacco-relevant or not, based on keywords
and phrases, with a precision over 95%. Third, the primary tobacco content of
each article is categorized according to the MPOWER-ED framework (Monitor
tobacco use; Protect from secondhand smoke; Offer assistance to quit; Warn
about dangers of tobacco products; Enforce TAPS bans; Raise tobacco taxes;
Emerging products; tobacco inDustry) and the main location of the story. Fourth,
processed news articles are displayed on a web interface where users can search
by location, MPOWER-ED, keywords or time (tobaccowatcher.org).

Kurt M. Ribisl, PhD*1,2, Heather D’Angelo, MHS1, Ashley L. Feld, MPH1, Nina C.
Schleicher, PhD3, Shelley Golden, PhD1, Douglas A. Luke, PhD4, Lisa Henriksen,
PhD3, 1Gillings School of Global Public Health, University of North Carolina,
Chapel Hill, NC, 2Lineberger Comprehensive Cancer Center, University of North
Carolina, Chapel Hill, NC, 3Stanford Prevention Research Center, Stanford
University School of Medicine, Palo Alto, CA, 4Center for Public Health Systems
Science, George Warren Brown School of Social Work, Washington University in
St. Louis, St. Louis, MO
Importance: Tobacco product marketing and availability at the point of sale
(POS) affects youth and adult tobacco consumption. Studies have shown
neighborhood socioeconomic and racial/ethnic disparities in the amount and type
of marketing but most are limited to a single city or location and have not examined
new products such as flavored cigars.

Since August 2012 through September 8 2014, Tobacco Watcher has analyzed
81,807 unique tobacco news articles in 4 languages, English, Chinese, Russian,
and Spanish. The most common primary theme is emerging products (21,915),
followed by smoking bans/restrictions (18,918), industry (11,226) and tobacco
warnings (10,381). The system is also keyword sensitive, eg, 34,420 articles
mentioned electronic cigarettes with 5,490 focused on smoking ban/restrictions
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JUSTIFICATION: The findings of this study have direct implications for cigarette tax
and price policies, as well as efforts to better understand illicit trade of cigarettes.

and 1,337 warning of dangers. Many articles do not have a regional or national
focus (21,447); but the system captures sufficient news volume to describe all
regions across the globe (eg, 4,504 unique news articles on Asian nations).

CORRESPONDING AUTHOR: Joanna Cohen, PhD, Director, Johns Hopkins
Bloomberg School of Public Health, Institute for Global Tobacco Control, 2213
McElderry St, 4th Floor, Baltimore, MD 21212, United States, Phone: 410-6145378, Email: jcohen@jhu.edu

Early experiences suggest Tobacco Watcher can be useful to track the thematic
and geographic focus of news stories. Discussions with key target audiences will
inform the next-stage development, including the addition of personalization (eg,
email alerts and a tool for user-initiated analysis of news stories) and expansion of
news sources by type, geography, and language.
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FUNDING: This work was supported with funds from the Bloomberg Initiative to
Reduce Tobacco Use.

ASSOCIATIONS BETWEEN EXPOSURE TO EXISTING
SMOKELESS TOBACCO HEALTH WARNING LABELS AND HARM
PERCEPTIONS, REGRETS OVER STARTING TOBACCO USE, AND
QUIT INTENTIONS AMONG U.S. ADULT SMOKELESS TOBACCO
USERS, 2012-2013

JUSTIFICATION: Through its real-time surveillance of global news media, Tobacco
Watcher can help tobacco control professionals plan strategic advocacy efforts
responsive to the changing environment.
CORRESPONDING AUTHOR: Joanna Cohen, PhD, Director, Johns Hopkins
Bloomberg School of Public Health, Institute for Global Tobacco Control, 2213
McElderry St, 4th Floor, Baltimore, MD 21212, United States, Phone: 410-6145378, Email: jcohen@jhu.edu

Israel T. Agaku, DMD*, Tushar Singh, MD, PhD, Epidemiology Branch, National
Center for Chronic Disease Prevention and Health Promotion, Centers for Disease
Control and Prevention, Atlanta GA, USA
Introduction: US smokeless tobacco (SLT) health warnings exist in four text-only
options: "WARNING: This product can cause mouth cancer"; "WARNING: This
product can cause gum disease and tooth loss"; "WARNING: This product is not
a safe alternative to cigarettes"; or "WARNING: Smokeless tobacco is addictive".
We assessed the association between exposure to SLT health warnings and
tobacco-related behaviors and perceptions among US SLT users aged ≥18 years.

POS2-127

ARE RETAIL PRICES HIGHER FOR LEGAL OR ILLICIT
CIGARETTES? AN ANALYSIS IN 14 LOW- AND MIDDLE-INCOME
COUNTRIES

Methods: Data came from the 2012-2013 National Adult Tobacco Survey
(n=60,192). Current SLT users (n=1,642) were persons who had ever used chew
tobacco/snuff/dip; snus; or dissolvable tobacco, and now used the products daily,
some days or rarely. Exposure to SLT health warnings in the past 30 days was
defined as having seen warnings on an SLT package "Very often"; "Often"; or
"Sometimes" (vs. "Rarely" or "Never"). Those exposed were then asked if they
had thought about the health risks of SLT use, and if the warnings had stopped
them from using SLT within the past 30 days. Logistic regression was used to
measure the relationships between exposure to SLT health warnings and SLT
harm perception, regrets over starting tobacco use, past-year attempt to quit all
tobacco use, and intentions to quit all tobacco use. Adjustments were made for
exposure to other health warnings (on cigarettes, or at points-of-sale), SLT use
frequency (daily; some days; or rarely), past 30-day tobacco craving, and sociodemographic characteristics (p<.05).

Joanna E. Cohen, PhD*, Jennifer Brown, MPH, Rajeev Cherukupalli, PhD, Carmen
Washington, MPH, MSW, Jacqueline M. Ferguson, MHS, Katherine Smith, PhD,
Institute for Global Tobacco Control, Department of Health, Behavior and Society,
Johns Hopkins Bloomberg School of Public Health
Illicit trade of tobacco products is a global problem that undermines tobacco
control policies. In many high-income countries illicit cigarettes cost less than legal
ones. We examined differences in mean retail price of legal and illicit cigarettes in
14 low- and middle-income countries (LMICs).
Data were from a surveillance study of packs purchased in 2013. In each of 14
countries we bought one of every unique cigarette pack from a sample of vendors
in 36 low, middle, and high socioeconomic areas of 3 major cities. Packs were
categorized as "legal" or "illicit" based on the presence of health warning labels
(HWL) issued by the country in which the pack was purchased (China, Egypt,
Mexico, Philippines) and presence of country's HWL and tax stamp (or other
official tax indication) in the other 10 countries. We compared mean retail price by
pack legal status, controlling for number of sticks per pack.

Results: Of current SLT users, 76.7% were exposed to SLT health warnings,
of whom 74.3% thought about SLT health risks, and 17.3% stopped SLT use
because of the warnings at least once in the past 30 days. Exposure to SLT health
warnings was not independently associated with SLT harm perception, regretting
starting tobacco use, past quit attempts, or intending to quit all tobacco use.

Overall, 25% of the 3,055 cigarette packs purchased were deemed to be illicit,
ranging from none in Indonesia to 82% in Pakistan. Mean sticks per pack was
18-20, except for India (mean=15). Having the country HWL was correlated very
highly (0.97-1.0) with having the country tax stamp. Controlling for sticks per pack,
mean retail price of legal cigarettes was higher than for illicit cigarettes in Mexico,
Turkey and Ukraine (p<0.05). However, mean retail price of illicit cigarettes was
higher than for legal cigarettes in Bangladesh, Egypt, India, Pakistan, Philippines,
Thailand and Vietnam (p<0.05); in these countries, the difference in mean retail
price, controlling for sticks per pack, ranged from US$0.74 (Philippines) to
US$1.55 (Bangladesh).

Conclusion: SLT health warnings were not associated with perceptions of harm,
regret, quit attempts, or intentions. Large graphic warnings have been shown to
be more effective than text-only warnings, and may be an important strategy for
enhanced tobacco prevention and control efforts in the US.
FUNDING: There was no source of direct or indirect funding for the reported
research
JUSTIFICATION: This study demonstrates that existing text-only smokeless
tobacco health warnings in the US are ineffective in motivating users to quit
tobacco use, thus underscoring the need for larger pictorial warnings as part of
comprehensive tobacco control and prevention efforts in the US

Mean retail price was higher for illicit than for legal cigarettes in the 6 countries
where illicit packs comprised at least 25% of packs purchased, and in Egypt (5%
illicit packs). Having the country HWL appears to be a good proxy of pack legal
status. Although it has been previously reported that illicit cigarettes are more
expensive in Vietnam, this is the first study to systemically assess the relationship
between price and pack legal status in 14 LMICs. Further research should confirm
these findings using other methods.

CORRESPONDING AUTHOR: Israel Agaku, DMD, MPH, Epidemiologist, Centers
for Disease Control and Prevention, Office on Smoking and Health, 4770 Buford
Hwy , Atlanta, GA 30341, United States, Phone: 770.488.5138, Email: iagaku@
cdc.gov

FUNDING: This work was supported with funds from the Bloomberg Initiative to
Reduce Tobacco Use.
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JUSTIFICATION: Results inform decision making and policy analysis for the
setting or negotiation of tribal taxation policy for tobacco.

Fritz L. Laux, PhD*1, Stefanie D. Buckskin2, 1Northeastern State University,
2
University of Oklahoma and Cherokee Nation

CORRESPONDING AUTHOR: Fritz Laux, PhD, Professor of Economics,
Northeastern State University, Accounting and Finance, 7812 S. Evanston Ave.,
Tulsa, OK 74136, United States, Phone: 918-207-9707, Email: fritzlaux@yahoo.
com

THE HISTORY OF CIGARETTE TAXATION IN OKLAHOMA

State taxation of tobacco products in Oklahoma began, and was almost
immediately repealed, in 1933. Temporary taxes on cigarettes were then enacted
and lifted throughout the 1930's until 1941, when the state rate was permanently
set at 5 cents per pack. From there, state taxation of cigarettes paralleled national
trends with increases in the 60's and 70's leading to a below average rate in the
90's partially corrected for with an 80-cent increase to $1.03 per pack in 2005.
Oklahoma's more interesting developments in recent years have been in the area
of state taxation of tribally-regulated cigarette sales. This began after the Supreme
Court's 1991 decision in the Citizen Band Potawatomi case, establishing rules for
how allowances for a state-tax-free quota of cigarette sales for tribal members
could practicably be administered for Oklahoma tribes. After the Pottawatomi
decision, the state negotiated a wave of tax treaties, called “compacts” with the
tribes establishing tribal rates at 25% of nontribal rates. At the expiration of this
first wave of compacts, a second wave was negotiated beginning in 2003, so
as to adapt to an anticipated 80-cent increase in nontribal tax rates. Following
enforcement problems with state taxation of tribal cigarettes from 2005 through
2007, a subsequent wave of compacts was negotiated in 2008. A prominent
feature of these third-wave compacts is that they, for the first time, specified levels
for the taxation of cigarettes by the tribes themselves (in addition to state-level
taxation). Finally, a fourth wave of compacts has been negotiated in 2013-2014.
The focus of this latest round of compacts has been to consolidate the 5-level
variation in state taxation of tribally regulated cigarette sales to one level,
ultimately to be standardized at 50% of the nontribal rate. With 36 of Oklahoma's
39 federally recognized tribal nations having at one time compacted with the state
over cigarette taxation, this is a detailed and complex history.
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A STUDY OF PYRAZINES IN CIGARETTES AND HOW ADDITIVES
MIGHT BE USED TO ENHANCE TOBACCO ADDICTION
Hillel R. Alpert, ScD*1, Israel T. Agaku, DMD1, Gregory N. Connolly, DMD, MPH2,
1
Harvard School of Public Health, 2Northeastern University
Background: Nicotine is the drug that is responsible, but insufficient alone,
for the addictive behavior of tobacco users. Tobacco product design features
enhance abuse liability by a) optimizing the dynamic delivery of nicotine to central
nervous system receptors, and affecting smokers' withdrawal symptoms, mood,
and behavior; and b) effecting conditioned learning, through sensory cues,
including aroma, touch, and visual stimulation, to create perceptions of pending
nicotine reward. This study examines the use of single class of additives called,
“pyrazines”, which may enhance abuse potential, their introduction "lights"
cigarette and subsequently in Marlboro Lights (Gold) cigarettes and eventually
many major brands.
Methods: We conducted internal tobacco industry research using online
databases in conjunction with published scientific literature research, based on an
iterative feedback process.
Results: Tobacco manufacturers developed the use of a range of compounds,
including pyrazines in order to enhance “light” cigarette products acceptance and
sales. Pyrazines, with chemosensory and pharmacological effects were used in
a formula called, “Super Juice” and incorporated in the first “full-flavor, low-tar"
product achieving high market success. Such additives may enhance dependence
by helping to optimize nicotine delivery and dosing and through cueing and
learned behavior.

FUNDING: Funding for the participation of both authors was provided by the
Oklahoma Tobacco Research Center.
JUSTIFICATION: Taxation is a primary instrument for tobacco control. This study
provides the first detailed look at the complex history and issues involved in
taxation of tribally-regulated cigarette sales in the state of Oklahoma.
CORRESPONDING AUTHOR: Fritz Laux, PhD, Professor of Economics,
Northeastern State University, Accounting and Finance, 7812 S. Evanston Ave.,
Tulsa, OK 74136, United States, Phone: 9182079707, Email: fritzlaux@yahoo.
com

Conclusions: Cigarette additives and ingredients with chemosensory effects
that promote addiction by acting synergistically with nicotine, increasing product
appeal, easing smoking initiation, discouraging cessation, or promoting relapse
should be regulated by the U.S. Food and Drug Administration. Current models of
tobacco abuse liability could be revised to include more explicit roles with regard
to non-nicotine constituents that enhance abuse potential.
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FUNDING: This research was supported by National Cancer Institute grant
numbers 3R01 CA125224-03s1rev++ and 2R01 CA087477-09A2.

THE ELASTICITY OF DEMAND FOR CIGARETTES SOLD BY
TRIBALLY-REGULATED SMOKE SHOPS IN OKLAHOMA

CORRESPONDING AUTHOR: Hillel Alpert, ScD, 80 Nottinghill Road, Brighton,
MA 02135, USA, 202-709-5535, halpert@hsph.harvard.edu

Fritz L. Laux, PhD*, Northeastern State University
Cigarette taxation is a significant potential source of revenue for many tribal
governments. The revenue impact of changes in taxation levels for a given tribe
is determined by the price elasticity of demand that the tribe faces. Since tribal
markets are subsets of state and national markets, the demand curve facing a
tribe will be much flatter than a national or state-level demand curve. This paper
presents estimates of the elasticity of demand faced by tribal tax commissioners
in Oklahoma. These estimates are constructed by combining estimates of the
elasticity of demand for the state (-0.8), with estimates of cross-price elasticity
within the state for tribal versus nontribal sales (2.0), and adjusting this result via
approximations of what the inter-tribal cross-price elasticity of demand for cigarettes
may be (1.7). This yields an estimate that the tribe-level elasticity of demand for
a “generic” large tribe may be around -4.5. Actual demand circumstances will, of
course, vary from tribe to tribe. Also, in Oklahoma, this elasticity score would likely
tend to by higher for smaller tribes. Since tribal tax rates for cigarettes in Oklahoma
tend to be below 4% of average purchase price, the implication is that increases
in tribal tax rates would dramatically increase revenue collections for most tribes.
Data on the nature of competition between tribal and nontribal smoke shops, and
how the nature of this competition may change as price differentials narrow, are
also discussed.
FUNDING: Oklahoma Tobacco Research Center.
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Result: The survey revealed that 1304% of the students were current smokers.
Religion and hazards to the health were the main reasons for non-smoking,
whereas, easing stress and relaxation with friends were given as the main reasons
for smoking about 74.5% of the students had unsuccessfully attempted quitting
smoking, while mixing with smokers, lack of will power and stress were the main
reasons for continuing smoking. In general the students were knowledgeable
about risk facing smokers. The students showed positive attitude towards public
measures against smoking, and appraised the role of the pharmacists in smoking
cessation and inclusion of tobacco issues to the curriculum.

EXPOSURE TO SECONDHAND SMOKE IN AIRPORTS ACROSS
EUROPE AND THE UNITED STATES: AN OBSERVATION-BASED
STUDY
Esther García-Esquinas*1,2, Frances Stillman3,4, Andrea Soong3,4, Maria Jose
Lopez5, Joanna Cohen3,4, Ana Navas-Acien1,4,6, 1Department of Environmental
Health Sciences, Johns Hopkins University Bloomberg School of Public Health,
Baltimore, Maryland, 2Department of Preventive Medicine and Public Health,
School of Medicine, Universidad Autónoma de Madrid, Spain, 3Department of
Health Behavior and Society, Johns Hopkins University Bloomberg School of Public
Health, Baltimore, Maryland, 4Institute for Global Tobacco Control, Johns Hopkins
University Bloomberg School of Public Health, Baltimore, Maryland, 5Barcelona
Public Health Agency, Spain, 6Welch Center for Prevention, Epidemiology, and
Clinical Research, Johns Hopkins Medical Institutions, Baltimore, Maryland

Conclusion: Anti-smoking programs are needed for both university students
and primary school levels. In addition, teachers and pharmacists should be role
models by not smoking. Legislations are needed to restrict selling of cigarette to
the underage and fine those who violate banning of smoking. Pharmacy college
should be encouraged to include teaching tobacco issues in their curriculum.
FUNDING: No Funding

Introduction: Most airports in Europe and the US have smoke-free or smokingrestricted policies. This study evaluated the potential for indoor secondhand
smoke (SHS) exposure inside airports across the US and Central/Eastern Europe.

JUSTIFICATION: It is very potential to explore the attitudes of students toward
smoking because most of smokers start to smoke during their university time.
CORRESPONDING AUTHOR: Mohamed N. Al-Arifi, PhD, Associate Prof., King
Saud University, Clinical Pharmacy Department, P.O.Box 2457, Riyadh 11451,
Saudi Arabia, Phone: 00966114677354, Fax: 00966114676229, Email: malarifi@
ksu.edu.sa

Methods: We conducted a cross-sectional study based on observations.
20 large and mid-sized airports (11 in Europe, 9 in US) were selected on a
convenience basis. We used a standardized protocol to observe smoking and
smoking signs between March and May 2014. Airports were divided into 4 areas
(departures, pre-security, post-security and arrivals). In each area, we collected
information on smoking policies, compliance with smoking laws and smoking
advertisement. We defined evidence of smoking inside the airport as the presence
of ≥1 smoker, presence of cigarette butts on the ground, or smell of smoke in
indoor areas that were not designated smoking rooms (DSRs). Promotion and
advertisements were evaluated by looking for panels and visual messages in the
airport areas evaluated.

POS3-3

DO WE NEED A DESIGNATED SMOKING AREA IN A MARATHON
EVENT?
Tatsunori Suzuki, MD, PhD*1,2,3, Taigi Yamazaki, Kakei Ryu, DDS, PhD1, Shinichi
Kobayashi, MD, PhD1, Noriko Hida, MD2, Takehiko Sambe, MD, PhD2, Naoki
Uchida, MD, PhD2, 1Showa University Clinical Research Institute for Clinical
Pharmacology and Therapeutics, 2Showa University School of Medicine, 3Japan
Medical Joggers Association

Results: The median (IQR) duration of the observations per airport was 140
(118-208) minutes. 11 airports had DSRs (3 in the US, 8 in Europe) and 9 were
smoke-free. In 15 airports (9 from Europe, 6 from the US; 7 smoke-free airports, 8
airports with DSRs), we found evidence of smoking in ≥1 of the 4 areas, including
the presence of ≥1 smoker in 8 airports. Only 10 airports had smoking policy
signs in ≥2 of the observed areas. Tobacco products could be bought inside all
airports. Tobacco advertisement was mainly found at the point of sale. Among the
11 airports with DSRs, 5 had no posted rules about who could enter them, and in
9 there was no visible signage about keeping the door closed. Several problems
related to DSRs malfunctioning were observed including permanent lack of doors
closing and holes at the bottom of the door. In one airport we observed a member
of the janitorial personnel being exposed to SHS in the DSR.

Background: Running is one of the most popular sports among Japanese. The
population of Japanese who participate in running events is increasing. Recently,
many Japanese are becoming more aware that secondhand smoke can be as
risky as smoking on health. However, few running events in Japan ban smoking
in order to protect passive smokers. There are limited data on the smoking habit
of Japanese who participate in running events. In this study, we investigated the
incidence of smoking in Japanese full- and half-marathoners and how smoking
marathoners perceive the effect of smoking on their performance and secondhand
smoke on non-smokers.

Conclusions: The presence of smoking and exposure to SHS remains a problem
in many airports around Europe and the US, especially among airports with DSRs.

Study Design and Methods: Questionnaire was mailed to all participants of
2008 Ibigawa Marathon (Gifu, Japan; n=8654) approximately one month before
the event. Completed questionnaire was collected on the day of the event.
Nineteen hundred marathoners (22.0%) replied to the questionnaire.

FUNDING: FAMRI
JUSTIFICATION: The presence of smoking and exposure to SHS remains a
problem in many airports around Europe and the US
CORRESPONDING AUTHOR: Esther GarcÍa-Esquinas, PhD, UAM, Preventive
Medicine and Public Health, C/ Arzobispo Morcillo, 2. , Madrid., WI 28029 , Spain,
Phone: 0034676373753, Email: esthergge@gmail.com

Results: The smoking rate of marathoners (male 8.2%, female 3.6%) is
significantly less than the rate in the general population (male 39.5%, female
12.9% in 2008). Many past smokers (97.5%; 770/790) and current ones (81%;
117/144) recognize that smoking has bad effects on their running performances.
However, one-fourth of the heavier smokers (more than 20 cigarettes a day) do
not believe that secondhand smoke affects the performance of passive smokers.
Approximately 50% of marathoners suggest that a specified smoking area is
needed during running events.
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SMOKING HABITS AMONG PHARMACY STUDENTS AT RIYADH
REGION SAUDI ARABIA

Conclusion: Since 50% of marathoners prefer a specified smoking area in
running events, we would not ban smoking completely from these events. We
should specify several smoking areas that are away from non-smokers to prevent
them from exposure to passive smoking. We believe that one of the reasons
runners continue to smoke is that they have few opportunities to obtain correct
information about the risks of smoking, including secondhand smoke on nonsmokers, on running. It is important to enlighten runners who smoke about the risk
of smoking on their health and performance, as well as the undesirable effect of
secondhand smoke on passive smokers.

Mohamed N. Al-Arifi, PhD, Clinical Pharmacy Department, Drug and Poison
Information Center, College of Pharmacy, King Saud University
Background: Smoking is a major health problem all over the world, but
little information is available about the prevalence of smoking in Saudi Arabia.
However, the prevalence rate was in the range of 8%-57. This study examines
the prevalence, pattern of smoking, attitudes towards public measures against
smoking and teaching the tobacco issues in Pharmacy College. The appraisal of
the role of the pharmacist in smoking cessation were also investigated.

FUNDING: No Funding.

Methods: The survey was conducted in February 2004, in college of pharmacy
at King Saud University in Riyadh city; students were randomly selected from
different college levels. Anonymous self-questionnaire was used for data collection.
225

495

Poster Session 3 • Friday, February 27, 2015 • 11:30 a.m.–1:00 p.m.
POS3-5

JUSTIFICATION: This study can be the first step toward smoke-free running
events in Japan.

BEHAVIORAL PHARMACOLOGY AND DEPENDENCE
ASSOCIATED WITH CIGAR SMOKING

CORRESPONDING AUTHOR: Tatsunori Suzuki, MD, PhD, Clinical Research
Institute for Clinical Pharmacology and Therapeutics, Showa University, 6-11-11
Kitakarasuyama Setagaya-ku, Tokyo, WI Tokyo 157-8577, Japan, Phone: +81-33300-5247, Fax: +81-3-3300-1653, Email: tatsunori@med.showa-u.ac.jp

Leslie Byatt1, Michael McGuire1, Eric Claus1, Darlene Harbour1, Ben Moeller1,
Megan J. Schroeder*1,2, 1Lovelace Biomedical and Environmental Research
Institute, 2Food and Drug Administration, Center for Tobacco Products
Introduction: Cigar smoking has increased significantly over the past decade,
maybe due in part to the perception that cigars are less harmful and addictive than
cigarettes. However, less is known about the behavioral pharmacology and levels
of nicotine dependence associated with cigars. This information will contribute to
our understanding of the health risks associated with cigar smoking.
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TOBACCO SMOKE EXPOSURE AND EUSTACHIAN TUBE
DISORDERS IN US CHILDREN AND ADOLESCENTS

Objective: Conduct clinical study investigating dependence, topography/use
behavior, and biomarkers of exposure in cigar smokers.

Esther García-Esquinas*1,2, Ana Navas-Acien2,3, Yuri Agrawal4, Sandra Y. Lin4,
1
Department of Preventive Medicine and Public Health, School of Medicine,
Universidad Autónoma de Madrid, Spain, 2Department of Environmental Health
Sciences, Johns Hopkins University Bloomberg School of Public Health,
Baltimore, Maryland, 3Welch Center for Prevention, Epidemiology, and Clinical
Research, Johns Hopkins Medical Institutions, Baltimore, Maryland, 4Department
of Otolaryngology-Head and Neck Surgery, Johns Hopkins University School of
Medicine, Baltimore, Maryland

Method: Cigar-only smokers who self-reported smoking on │ 1 day per week
were recruited for this study in which all participants smoked their own brand
cigar for one hour. Dependence (both objective and perceived) was measured
with existing and modified behavioral scales. Furthermore, we investigated
smoking topography (including latency to first puff, puff number, interpuff interval,
and smoking duration), self-reported inhalation behaviors, and exhaled CO.
Biomarkers of nicotine exposure, including plasma nicotine and cotinine, were
measured before, during, and after ad libitum cigar smoking.

Introduction: Eustachian tube dysfunction (ETD) occurs when the Eustachian
tube is obstructed, resulting in the build-up of negative middle ear pressure and
associated symptoms of ear pain, pressure and hearing loss. This study evaluates
for the first time on a large scale the association between exposure to active
smoking or secondhand smoke (SHS) and the prevalence of ETD in the US in the
US adolescent population using objective tympanometric data.

Results: Our data offer additional information regarding nicotine dependence in
cigar smoking that may be useful to inform future tobacco control and regulatory
efforts involving cigar tobacco products.
FUNDING: This study is funded by the Center for Tobacco Products (CTP)/FDA.

Study design: Cross-sectional analyses of U.S. representative demographic
and audiometric data from the National Health and Nutrition Examination Survey
(NHANES) 2005 to 2010.

JUSTIFICATION: Our data offer additional information regarding nicotine
dependence in cigar smoking that may be useful to inform future tobacco control
and regulatory efforts involving cigar tobacco products.

Methods: The study population consisted of 3,652 adolescents aged 12 to
19 years with complete tympanometry information and tympanogram adequate
for interpretation. ETD was defined as a middle ear pressure under 100 mm
H20. Active smoking was defined as self-reported smoking or serum cotinine
concentrations > 10 ng/mL (N=638). SHS was defined as non-active smoking in
individuals who reported living with │ 1 smokers or had serum cotinine │ 0.011 ng/
mL and < 10 ng/mL (N=1559).

CORRESPONDING AUTHOR: Megan Schroeder, PhD, CTP / FDA, 10903 New
Hampshire Ave., Silver Spring, MD 20993, United States, Phone: 3017962043,
Email: Megan.Schroeder@fda.hhs.gov
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Results: Around 5% of the studied population had ETD. After multivariate
adjustment for age, sex, body mass index, education level, ethnicity or having
a cold, sinus problem or earache during the last 24 hours, a positive association
was observed between secondhand smoke exposure and ETD among children
with cotinine values >0.43 and <10 ng/mL (Odds Ratio=1.68; 95%CI: 1.04-2.73).
However no significant trend between serum cotinine values and ETD in passive
or active smokers was observed.

THE THEORY OF PLANNED BEHAVIOR APPLIED TO CIGARETTE
SMOKING INTENTION AMONG NON-SMOKING HIGH SCHOOL
STUDENTS
Mary Jane S. Hanson, PhD, C.RNP.*, University of Scranton
Studies over the past decade have revealed a downward trend in the number
of high school students who smoke cigarettes. According to the 2013 Youth
Risk Behavior Survey, 15.7 percent of high school students reported smoking
during the previous 30 days, as compared with 36.4 percent in 1997. The aim
of this study was to evaluate the adequacy of the Theory of Planned Behavior
to predict smoking intention in a cohort of current non-smoking high school
students who reported that they never smoked. Questionnaires were distributed
to a convenience sample of 87 consenting White rural high school students. The
responses from the 76 students who reported they never smoked were selected
for the study. The sample consisted of 33 male and 43 female students aged
16 to 18 years in grades 11 and 12. The multiple correlation between intention
and the three independent variables - attitude, subjective norm, and perceived
behavioral control - was significant and in the expected direction. Moreover,
all three variables contributed significantly to the prediction of non-smoking
accounting for 64 percent of the variance in smoking intention. Specifically, partial
correlations showed that perceived behavioral control accounted for 58 percent
of the variance in smoking intention, subjective norm 21 percent, and attitude 18
percent. The study demonstrates that the Theory of Planned Behavior can be
used successfully in a group of non-smoking high school students to predict their
non-smoking intention. Understanding the factors associated with non-smoking
behavior in teenagers is important as we plan strategies to reinforce non-smoking.
It is of note that the respondents' perception of self control was the most important
predictor of their non-smoking intention. Specifically, as respondents' confidence

Conclusion: Overall, these results provide some support for an association between
high concentrations of secondhand smoke exposure on ETD in US adolescents.
Because of a lack of dose-response among those exposed to secondhand smoke,
and no association among current smokers, additional studies are needed to
confirm the role of tobacco smoke exposure and ETD.
FUNDING: No funding
CORRESPONDING AUTHOR: Esther García-Esquinas, PhD,UAM, Preventive
Medicine and Public Health, C/ Arzobispo Morcillo, 2., Madrid. 28029 Spain,
Phone: 0034676373753, Email: esthergge@gmail.com
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in their ability to control their own smoking increased, smoking intent decreased.
These findings may have implications for smoking prevention programs. However,
additional study in larger populations and different ethnic groups is warranted.

TOBACCO FREE HOMES: TOWARDS TOBACCO FREE
COMMUNITIES

FUNDING: The study was funded by a Research Grant from the University of
Scranton.

Vijay Bhasker Yetapu*, VChangeU.

JUSTIFICATION: The study suggests that empowering teenagers and increasing
their perception of self-control over their current life situation, may prove helpful in
decreasing cigarette smoking intention and subsequent behavior.

Tobacco ruins millions of families every year worldwide. Second-hand smoke
(SHS) is responsible for over 600,000 premature deaths annually, one third of
these are among children. The rising smoking and smokeless patterns in low and
middle income countries (LMICs) is leading to a vicious cycle as youths exposed
to SHS in homes are doubly likely to initiate smoking and adopt smokeless form
of tobacco.

CORRESPONDING AUTHOR: Mary Jane Hanson, PhD, CRNP, Professor,
University of Scranton, Nursing, 800 Linden Street, Scranton, PA 18510, United
States, Phone: 570-941-4060, Email: maryjane.hanson@scranton.edu

The WHO- FCTC through its MPOWER strategy supports protecting people
from SHS, but its implementation is weak in LMICs.
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Tobacco Free Home (TFH) is to provide resources, information, and ideas to
stop tobacco usage at home and thus protecting members of family from serious
health risks tobacco causes.

PRENATAL SMOKING CESSATION AND POSTPARTUM RELAPSE
AMONG NONDAILY SMOKERS PRIOR TO PREGNANCY, PRAMS
2009-2011

The great concern is the health hazard that Tobacco Smoke exposure poses to
children who are still developing physically and biologically.

Van T. Tong, MPH*1, Lucinda J. England, MD, MSPH2, Karilynn M. Rockhill,
MPH1,3, Denise D. Angelo, MPH1, Sherry L. Farr, PhD1, 1Division of Reproductive
Health. Centers for Disease Control and Prevention, Atlanta, Georgia, USA,
2
Office on Smoking and Health. Centers for Disease Control and Prevention,
Atlanta, Georgia, USA, 3Oak Ridge Institute for Science and Education.

This campaign explores the prevalence and perceptions of SHS in homes and
the need to promote tobacco free homes (TFH's) in India.
To drive addicts away from tobacco by illustrating pictorially horrible side effects
of tobacco from real life cases and to keep the young generation away from the
addictions for lifetime.

Background: The prevalence of nondaily smoking is increasing in US adult
smokers. We compared characteristics and likelihood of prenatal smoking
cessation and postpartum relapse in nondaily and daily smokers.

We have educated over 9300 families through our creative audio video visuals
along with innovative posters on tobacco awareness.

Methods: Data were analyzed from the 2009-2011 Pregnancy Risk Assessment
Monitoring System, a population-based survey of women who delivered live-born
infants in 32 states. We categorized women who reported smoking <1 cigarette/
day before pregnancy as nondaily smokers and those smoking │1 cigarette(s)/
day as daily smokers. We compared selected characteristics and reported percent
who quit by the last 3 months of pregnancy and percent of quitters who reported
any smoking after delivery. Chi-square tests were used to assess differences.
Multivariate logistic regression, accounting for the complex survey design, was
used to calculate adjusted prevalence ratios (APR) and 95% confidence intervals
(CI) for prenatal smoking cessation and postpartum relapse for nondaily smokers
(with daily smokers as the reference group) adjusting for selected characteristics.

Tobacco free home is certified and labelled with a small display board for
creating awareness among others for adopting TFH's tag.
Created and hosted Tobacco Free Home website and social media pages for
promotions and awareness.
Data collected from various members of the family, 88% of family members are
not having awareness on tobacco smoke pollution, third hand smoke and tobacco
impact on environment.

Results: Of 25,098 prepregnancy smokers (23.8% of all women), 11.2% were
nondaily and 88.8% were daily smokers. Compared to daily smokers, nondaily
smokers were more likely to be older, be Hispanic, have >12 years of education,
have │$15,000 annual income, be normal weight, have an intended pregnancy,
be nulliparous, be privately insured, and use alcohol or binge drink prepregnancy.
Significant differences were seen in prenatal smoking cessation (90.1% vs. 48.9%)
and postpartum relapse (21.9% vs. 48.4%) between nondaily and daily smokers,
respectively. Compared to daily smokers, nondaily smokers were more likely to
quit smoking during pregnancy (APR:1.68; 95% CI:1.61-1.76) and less likely to
relapse postpartum (APR:0.54; 95% CI:0.46-0.62).

After the awareness drive many have decided not to allow any members of the
family and guests to smoke inside home or apartments.

Conclusion: About 1 in 10 prepregnancy smokers are nondaily smokers.
Despite higher cessation and lower relapse, clinicians should screen for nondaily
smoking and provide cessation support during pregnancy and beyond. The
association between nondaily smoking and prepregnancy binge drinking deserves
further attention.

JUSTIFICATION: This campaign will have high an impact in protecting public
health.

Knowledge about tobacco's harmfulness has somewhat increased but is
not sufficient, especially on Tobacco Smoke Pollution, Toxic Cigarette Butt
and smokeless tobacco plastic pouches waste which are equally affecting the
environment apart from health hazards tobacco causes.
Need to spread awareness in rural areas for protecting rural youth.
FUNDING: No Funding.

CORRESPONDING AUTHOR: Vijay Bhasker Yetapu, PG, President, VChangeU,
Health and Education, 109, Pasha Colony, Puppalguda, Hyderabad, WI Telangana
500089, India, Phone: 919030309333, Email: vijaybhasker@vchangeu.com

FUNDING: No funding associated with this study.
JUSTIFICATION: This data could be used to target appropriate interventions.
CORRESPONDING AUTHOR: Van Tong, MPH, Epidemiologist, CDC, Division of
Reproductive Health, 4770 Buford Hwy, NE MS F74, Atlanta, GA 30341, United
States, Phone: 770-488-6309, Email: vct2@cdc.gov
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only one type of bullying (at school or electronically), p < .001. Multiple logistic
regression analyses were conducted to determine the association between type
of bullying and ever and past 30 days use of cigarettes, adjusting for grade,
depression symptoms, race/ethnicity, ever alcohol use, past 30 day alcohol use,
and weight status, and stratifying by gender. Girls who experienced bullying
at school only (ORadj=1.31, 95 percent CI, 1.01 1.70) and both at school and
electronically (ORadj=1.72, 95 percent CI, 1.23, 2.43) reported significantly higher
odds of ever cigarette use compared to girls who were not bullied. Boys who
were bullied electronically only (ORadj= 1.85, 95 percent CI, 1.03, 3.30) reported
significantly higher odds of ever cigarette use compared to boys who were not
bullied. Results for the associations between type of bullying and past 30 day
use of cigarettes were not statistically significant for girls or boys. Results from
this study indicate that the specific type of bullying experienced may differentially
influence the odds of cigarette use in high school students. These findings, if
confirmed, could inform future interventions aimed at reducing both bullying and
cigarette use in high school students.

VALIDITY OF SELF-REPORTED SECONDHAND SMOKE
EXPOSURE AMONG ADULT PUBLIC HOUSING RESIDENTS
Shona C Fang1,2, Shan Chen1, Felicia Trachtenberg1, Gary Adamkiewicz2, Douglas
E. Levy3,4*, 1New England Research Institutes, Inc, 2Department of Environmental
Health, Harvard School of Public Health,3Mongan Institute for Health Policy,
Massachusetts General Hospital, Harvard Medical School, 4Tobacco Research
and Treatment Center, Massachusetts General Hospital, Harvard Medical School
Background: Secondhand smoke exposure (SHSe) is particularly high among
low-income and multiunit housing populations. Little is known however about the
validity of self-reported (SR) SHSe in public housing residents.
Methods: We compared SR-SHSe to saliva cotinine using baseline data
from a prospective study of the 2012 Boston Housing Authority indoor smoking
ban among non-smoking residents. SR-SHSe was assessed with 13 questions
determining the presence and frequency of anyone smoking in the home or car
(both y/n), and smelling smoke in the home (y/n) and various places outside the
home (e.g. work, bus stop) in the past 7 days (│often/<often).

FUNDING: No funding
JUSTIFICATION: If confirmed, the findings from this study may influence future
school-based interventions aimed at reducing both bullying and cigarette use in
youth.
CORRESPONDING AUTHOR: Katie Case, MPH, University of Texas School
of Public Health, Health Promotion and Behavioral Sciences, 2504 Exposition,
Austin, TX 78703, United States, Phone: 5125605266, Email: kathleen.r.case@
uth.tmc.edu

Results: 189 of 284 participants (66.5%) reported SHSe by at least one question
and 161 had measurable cotinine (56.7%). Agreement between the two was low
however (kappa=0.06); 59% of those with SR-SHSe demonstrated measurable
cotinine and only 47.4% of those with no SR-SHSe showed non-detectable
cotinine. Sensitivity was 0.67 and specificity was 0.37. The odds of having
detectable cotinine was higher among those who reported smelling smoke in other
homes outside the building │often vs <often (OR=7.4; 95% CI: 2.6-21.7). However,
other SR-SHSe such as any smoking in the car, smelling smoke in the home,
workplace, bus stop or train station, public area inside the building, outside the
doorway or other outdoor area around the housing authority were not significantly
associated with cotinine. Using correlations, however, report of anyone smoking in
the car (yes/no) was correlated with cotinine level (point biserial r=0.19, p<0.01),
as was anyone smoking in the home (point biserial r=0.25; p<0.01). A revised
SR-SHSe index consisting of anyone smoking in the home or car or smelling
smoke in other people's home outside the building yielded an improved kappa of
0.15, but very low sensitivity of 0.26 and high specificity of 0.90.
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DOES THE SEQUENCE OF INITIATION TO TOBACCO AND
MARIJUANA USE DIFFER BETWEEN AFRICAN AMERICAN AND
WHITE YOUNG ADULTS?
Sara M. Kennedy, MPH*1, Roshni P. Patel, MPH2, Paul Cheh, MPH3, Jason
Hsia, PhD4, Italia V. Rolle, PhD4, 1Division of Biostatistics and Epidemiology, RTI
International, 2DB Consulting, 3Robert Wood Johnson Foundation, 4Office on
Smoking and Health, Centers for Disease Control and Prevention

Conclusion: SR-SHSe is a poor proxy for objectively measured SHSe among
public housing residents. While some individual self-report items showed stronger
correlations with measurable cotinine than others, a limited set of questions
increased the number of individuals falsely categorized as non-exposed.

Introduction: Marijuana and tobacco use are closely related and marijuana
use may increase the risk of nicotine dependence. African American (AA) youth
initiate cigarette use at lower rates and later ages than White youth; however, in
adulthood, AAs have higher cigarette smoking prevalence than Whites. AA and
White youth use marijuana at similar rates. To explore potential reasons why lower
AA youth tobacco estimates do not persist into adulthood, this study assessed if
sequence of initiation to tobacco and marijuana use differs by race/ethnicity.

FUNDING: This work was supported by NIH/National Heart Lung and Blood
Institute (R01-HL112212) and the Flight Attendants Medical Research Institute.
JUSTIFICATION: Self-reports are an inexpensive, simple to deploy method of
determining secondhand smoke exposure but this research indicates that selfreports are not a good proxy for objectively measured exposure among public
housing residents.

Methods: Data were obtained from adults aged 18-25 who participated in the
2005-2012 National Survey on Drug Use and Health. The analysis was restricted
to non-Hispanic Black and non-Hispanic White participants who reported ever use
of both marijuana and tobacco (cigarette and cigar). Logistic regression models
assessed the sequence of use while controlling for sex, education, income, alcohol
use, marijuana and tobacco risk perceptions, and current use. We compared 2005
to each subsequent year.

CORRESPONDING AUTHOR: Douglas Levy, PhD, Assistant Professor of
Medicine, MGH/Harvard Medical School, Mongan Institute for Health Policy/
Medicine, 50 Staniford St., Boston, MA 02461, United States, Phone: 6176433595,
Email: dlevy3@mgh.harvard.edu

Results: In 2005, 26.6% of AA and 14.3% of White young adults reported using
marijuana before tobacco. In 2012, 41.5% of AA and 24.0% of White young adults
reported using marijuana before tobacco. From 2005-2012, 31.5%-31.9% AAs and
25.3%-29.6% of Whites first used marijuana and tobacco at the same age. AA
young adults were more likely than White young adults to report marijuana use
before tobacco use (AOR=1.78;95% CI:1.71, 1.97) and to report first marijuana
and tobacco use at the same age (AOR=1.16;95% CI:1.08, 1.26). AA and White
young adults had greater odds of reporting marijuana use before tobacco use
in 2012 compared to 2005 (AA:AOR=2.10;95% CI=1.64, 2.70; White:AOR=1.65;
95%CI=1.42, 1.93).
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BULLYING AND CIGARETTE USE IN YOUTH: DIFFERENCES BY
BULLYING TYPE
Kathleen Case, DrPh, MPH, University of Texas School of Public Health
Previous studies have determined that being a victim of bullying is associated
with higher odds of substance use in youth; however, research specifically
examining cigarette use behaviors across different types of bullying is limited. The
present study examined the associations between being a victim of bullying (at
school, electronically, or both) and ever and past 30 day use of cigarettes using
data from the 2013 national Youth Risk Behavior Survey. Chi-Square analyses
were conducted to determine if there were significant differences in the prevalence
of ever and past 30 day cigarette use by gender, grade, race/ethnicity, and type
of bullying. Youth who experienced bullying both at school and electronically had
a higher prevalence of both ever (56.8 percent) and past 30 day use of cigarettes
(25.1 percent), as compared to youth who were not bullied or who experienced

Conclusion: Nearly three quarters of AA young adults and over half of White
young adults, who had ever used marijuana and tobacco, report using marijuana
first or at the same age as tobacco. As young adults, and AA young adults in
particular, are increasingly likely to use marijuana before tobacco, understanding
how marijuana initiation interacts with tobacco initiation and how this may impact
disparities could inform more effective prevention efforts.
FUNDING: This research was supported in part by an appointment to the
Research Participation Program at the Centers for Disease Control and Prevention
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administered by the Oak Ridge Institute for Science and Education through an
interagency agreement between the U.S. Department of Energy and CDC.

ASSOCIATIONS BETWEEN E-CIGARETTE TYPE USED,
FREQUENCY OF E-CIGARETTE USE, AND QUITTING SMOKING:
FINDINGS FROM A LONGITUDINAL ONLINE PANEL SURVEY IN
GREAT BRITAIN

JUSTIFICATION: As young adults, and African American young adults in particular,
are increasingly likely to use marijuana before tobacco, greater understanding of
how marijuana initiation interacts with tobacco initiation can inform more effective
public health prevention efforts.

Sara C. Hitchman*1,2, Leonie S. Brose1,2, Jamie Brown3, Debbie Robson1, Ann
McNeill1,2, 1Department of Addictions, Institute of Psychiatry, King's College
London, United Kingdom, 2UK Centre for Tobacco and Alcohol Studies, United
Kingdom, 3Health Behaviour Research Centre, University College London, United
Kingdom

CORRESPONDING AUTHOR: Sara Kennedy, MPH, Public Health Research
Analyst, RTI International, Biostatistics & Epidemiology , 2951 Flowers Rd S,
Atlanta, GA 30341, United States, Phone: 727-504-4173, Email: sarakennedy@
rti.org

Background: E-cigarettes can be categorised into two types, (a) 'cigalikes',
resembling tobacco cigarettes, both disposable or with replaceable cartridges, and
(b) 'tanks,' designed to be refilled with liquid. Little is known about (1) predictors of
using the two types, and (2) the relation between using the two types and quitting
smoking.
Aims: Examine: (1) differences in demographics, smoking and e-cigarette
behavior, among ex-and current smokers using the two e-cigarette types, and (2)
the relation between type used, frequency of use (daily vs. non-daily vs. no use),
and quitting.
Methods: Data were drawn from an online longitudinal survey of smokers in
Great Britain first conducted in Nov-2012. Of 4064 respondents meeting inclusion
criteria at baseline, this study included (N=1643) current smokers followed-up
with one year later. Among 587 e-cigarette users at follow-up, baseline predictors
of e-cigarette type used were examined using logistic regression. Adjusting for
demographics, smoking and e-cigarette behavior at baseline, logistic regression
was used to assess the relation between e-cigarette use and smoking status at
follow-up.
Results: At follow-up, 64% reported no e-cigarette use, 27% used cigalikes,
and 9% used tanks. Among e-cigarette users, 40-54 vs. 18-24 year olds, those
with low vs. moderate/high education, daily vs. non-daily users, and ex- vs. current
smokers were more likely to use tanks vs. cigalikes at follow-up. Compared to
no e-cigarette use at follow-up, non-daily cigalike users were less likely to have
quit smoking (OR=0.35, 95% CI =0.20-0.60), daily cigalike or non-daily tank users
were no more or less likely to have quit (OR=0.74, 95% CI=0.39-1.42; OR=0.70,
95% CI=0.29-1.68 respectively), and daily tank users were more likely to have quit
(OR=2.69, 95% CI=1.48-4.89).
Conclusions: Whether e-cigarette use is related with quitting depends on type
and frequency of use. Demographics predict type of e-cigarette used. Because
e-cigarette type and frequency of use was measured at follow-up conclusions
cannot be made about whether use is predictive of later cessation because the
direction of causation might be reversed.
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FRAMING SMOKING PREVENTION MESSAGES TO ENHANCE
IMPACT IN PEDIATRIC PRIMARY CARE: PRELIMINARY RESULTS
OF A RANDOMIZED TRIAL
Darren Mays, PhD, MPH1*, Kirsten B. Hawkins, MD, MPH2, Andrea C. Johnson,
MPH1, Alex V. Prokhorov, MD, PhD3, Kenneth P. Tercyak, PhD1, 1Georgetown
University Medical Center, Lombardi Comprehensive Cancer Center, Washington,
DC, 2Georgetown University Hospital, Washington, DC, 3University of Texas MD
Anderson Cancer Center, Houston, TX
Background: Messages emphasizing either the risks of smoking (loss-framed)
or the benefits of not smoking (gain-framed) may be differentially effective for
preventing youth tobacco use. This study examined the impact of brief, gain- and
loss-framed messages for engaging teens with an evidence-based online smoking
prevention intervention in the pediatric primary care setting.
Methods: Teens ages 12 to 17 (n = 525, M age 14.9, SD 1.6) presenting for
well-checkups at an urban pediatric clinic were recruited for a three-arm trial.
Enrolled teens were randomized to receive 1 of 3 message types: 1) gain-framed,
2) loss-framed, or 3) neutral. All 3 messages introduced teens to an evidencebased online smoking prevention intervention, A Smoking Prevention Interactive
Experience (ASPIRE). The primary outcome was teens' engagement with the
intervention at 1-month follow-up.
Results: To date, 357 of 409 eligible patients have enrolled (87% enrollment),
286 were randomized, and 216 completed follow-up (65% female, 43% non-white,
M age 15.0 years, SD 1.6, 86% nonsmokers, 56% behaviorally susceptible to
smoking). Overall, 26% of teens reported intervention engagement at follow-up.
Engagement was greatest among teens exposed to the loss-framed message
(34%) and least among teens exposed to the gain-framed message (18%). Teens
viewing the loss-framed message were two times more likely to report intervention
engagement than teens viewing the gain-framed message (OR 2.35, 95% CI 1.06,
5.19, p = .042) and compared to all other messages combined (gain-framed or
neutral, OR 1.90, 95% CI 1.01, 3.57, p = .047). The effect of framing was not
moderated by demographics or smoking susceptibility, suggesting a robust effect.

FUNDING: No funding.
JUSTIFICATION: Findings presented on the relation between type and frequency
of e-cigarette use and quitting smoking may inform e-cigarette regulations.
CORRESPONDING AUTHOR: Sara Hitchman, PhD, Lecturer in Addictions, King’s
College London, 4 Windsor Walk, Denmark Hill, WI SE5 8BB, United Kingdom,
Phone: 447462721550, Email: sara.hitchman@kcl.ac.uk

Conclusions: Preliminary evidence supports the use of loss-framed messages
with graphic imagery emphasizing the risks of smoking for motivating teens to
engage with an online smoking prevention intervention. Similar to the graphic
warning labels proposed for US cigarette packs, delivering brief messages
conveying the harms of smoking with text and graphic imagery during well
check-ups may help to engage teens with evidence-based interventions to prevent
youth tobacco use.
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FUNDING: This research was supported by National Cancer Institute and
the Family Smoking Prevention and Tobacco Control Act under award number
CA162839 (PI: Darren Mays). The content is solely the responsibility of the authors
and does not necessarily represent the official views of the NIH or the Food and
Drug Administration.

Allison Glasser, MPH1*, Andrea C. Villanti, PhD, Jessica M. Rath, PhD, MPH2,
Valerie Williams, MA, MS2, Donna M. Vallone, PhD, MPH2, 1The Schroeder
Institute for Tobacco Research and Policy Studies, Legacy, Washington, DC, USA
2
The Department of Research and Evaluation, Legacy, Washington, DC, USA

CIGARETTE, CIGAR AND ELECTRONIC CIGARETTE BRAND
PREFERENCE AMONG YOUNG ADULTS IN THE U.S. FROM
2011-2014

JUSTIFICATION: The smoking prevention model examined in this study provides
a new approach for linking teens with evidence-based preventive interventions that
can augment and extend the impact of smoking prevention counseling delivered in
the pediatric primary care setting.

Previous studies have shown that three top cigarette brands were dominant
among adolescent smokers, though few studies have examined the continued
appeal of these brands to young adults (YAs). Little is known about the top brands
of non-cigarette tobacco products among YAs given rapid changes in the tobacco
landscape. This study examined typical brand use of tobacco products among
YAs ages 18-34 in the US from 2011-2014 using data from waves 1-6 (merged)
of the Legacy Young Adult Cohort Study. Weighted frequencies were calculated
for cigarettes, e-cigarettes and cigars (LCCs and large cigars combined). A
logistic regression was used to determine differential demographic characteristics
associated with premium v. non-premium cigar use. Among current (past 30 day)

CORRESPONDING AUTHOR: Darren Mays, PhD, MPH, Assistant Professor,
Georgetown University Medical Center, Lombardi Comprehensive Cancer Center,
3300 Whitehaven St NW , Washington, DC 20007, United States, Phone:
2026878937, Email: darren.mays@georgetown.edu
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FUNDING: ACS 124758-MRSG-13-155-01-CPPB, Huh (PI)

cigarette smokers (n=3,723), the top three brands were Marlboro (38%), Newport
(19%) and Camel (17%). Newport use was more common among females than
males (23% v. 16%; p=.001) and among Blacks than Whites or Hispanics (70% v.
11% and 14%; p<.001). The top three cigar brands were Swisher (13%), Black and
Mild (7%) and Dutch Masters (4%). Regression analyses revealed significantly
greater odds of premium cigar use among respondents in higher income brackets
(OR=46.22; p<.001). Among e-cigarette users (n=574), blu eCigs were the most
popular brand reported (28%), followed by NJoy (4%) and V2 Cigs (3%). Use
of blu eCigs was more common among 18-24 year olds than 25-34 year olds
(33% v. 24%; p=.005) and among Blacks than Whites or Hispanics (45% v. 25%
and 28%; p=.01). The proportion of participants reporting no brand affiliation was
higher among those aged 18-24 than those aged 25-34 for all products. Findings
demonstrate that the top three cigarette brands remain Marlboro, Newport and
Camel. They suggest disparities in use of Newport cigarettes, which are more
popular among YAs who are female, Black, less educated and of lower income.
Other than for premium cigars, there is little variability in cigar brand preference.
More surveillance of e-cigarette brand preference is needed as new products
become available, and more in-depth research is needed to determine the factors
underlying these brand preferences.

CORRESPONDING AUTHOR: Katherine Yang, University of Southern California,
Preventive Medicine, 1975 Zonal Ave., Los Angeles, CA 90089, United States,
Phone: 2137032474, Email: yangkath@usc.edu
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NEIGHBORHOOD-LEVEL DETERMINANTS OF SMOKING
CIGARETTES
Elizabeth K. Do, MPH*1, Hermine H. Maes, PhD2, 1Virginia Commonwealth
University, Virginia Institute for Psychiatric and Behavioral Genetics, Center for
Clinical and Translational Research, 2Virginia Commonwealth University, Virginia
Institute for Psychiatric and Behavioral Genetics, Departments of Human and
Molecular Genetics and Psychiatry, Massey Cancer Center
Previous studies have demonstrated that where people live is associated with
the likelihood of smoking, even when controlling for individual socioeconomic
factors. However, much of this research has been focused on the associations
between individual perceptions of threatening residential environments and
smoking behavior. Our study seeks to add to the literature by investigating these
measures and measures of the built environment, such as the presence or absence
of parks and community clubs or associations. In order to study neighborhoodlevel determinants of smoking, we examined the association between multiple
measures of the built environment and a lifetime measure of ever smoking at least
100 cigarettes obtained from the National Survey of American Life (NSAL), an
in-person household mental health survey of non-institutionalized Blacks residing
in the United States. Multivariate logistic regression models run in SAS 9.3 were
used to estimate associations. Forty-one percent of (N = 6,082) individuals
between the ages of 18 and 64 reported ever smoking 100 cigarettes in their
lifetime. After adjusting for age, sex, and education, individuals were less likely to
smoke when living in a neighborhood where: check cashing locations (OR: 0.83,
95%CI: 0.69, 0.98), parks (OR = 0.81, 95% CI: 0.68, 0.97), or club associations
(OR = 1.23, 95% CI: 1.04, 1.45) were present. Alternatively, individuals were more
likely to smoke when the severity of drug problems in the neighborhood was high
(OR: 1.22, 95% CI: 1.12, 1.30) and the frequency of crime in the neighborhood
was high (OR: 1.23, 95%CI: 1.15, 1.33), but less likely to smoke when satisfied
with their life overall (OR: 0.71, 95% CI: 0.63, 0.79). Perceptions of threatening
residential environments and aspects of the built environment affect the likelihood
of individual having smoked regularly.

FUNDING: This study was funded by Legacy.
JUSTIFICATION: This analysis can inform smoking prevention efforts as well as
tobacco control policies, such as those related to tobacco product advertising.
CORRESPONDING AUTHOR: Allison Glasser, MPH, Project Manager, American
Legacy Foundation, The Schroeder Institute for Tobacco Research and Policy
Studies, 1724 Massachusetts Ave. NW, Washington, DC 20036, United States,
Phone: 202-454-5794, Email: aglasser@legacyforhealth.org
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EXPLORING THE BELIEFS AND USAGE OF ELECTRONIC
CIGARETTES AMONG KOREAN AMERICAN EMERGING ADULTS
Katherine Yang*, BS, E. Joanne Ku, BS, Zarina Abramova, BS, HeeSung Shin,
MPH, Christian Cerrada, BS, Peter Choo, MS, Jimi Huh, PhD
Background: E-cigarettes (EC) have emerged as the new alternative to
combustible cigarettes (CC). Recent studies have shown that many CC users
believe EC can assist in smoking cessation. Given the novelty of the topic and
sparse empirical data, we explored EC use patterns and associated costs among
Korean American emerging adults (KAEA) dual users (i.e., those who use CC and
EC simultaneously), how they viewed EC use in terms of smoking cessation, and
whether their CC use and confidence to quit CC were different compared to CC
only users.

FUNDING: This study was conducted while the corresponding author was at
Virginia Commonwealth University and supported by the National Institutes of
Health's National Center for Advancing Translational Science (award number
UL1TR000058) and the National Institutes of Health's National Institute on
Drug Abuse (project number 1R01DA025109-01A2: Developmental Genetic
Epidemiology of Smoking).

Methods: 78 KAEA between the ages of 18 and 25 who smoked more than 4 CC
a day were recruited to participate in a 7-day ecological momentary assessment
study about their regular CC use. A subset of 21 KAEA participants who indicated
they had ever used or were dual users from the parent study involving current CC
users (N=78) completed an additional online survey about their EC usage and
beliefs.

JUSTIFICATION: Smoking prevention and cessation interventions may be more
effective if they address neighborhood-level factors.
CORRESPONDING AUTHOR: Elizabeth Do, MPH, PhD Graduate Student,
Virginia Commonwealth University, Virginia Institute for Psychiatric and Behavioral
Genetics, 800 East Leigh Street, Richmond, VA 23219-1534, United States,
Phone: 804- 628-5139, Email: doek@mymail.vcu.edu

Results: 90% of EC participants (n=19) indicated they were fairly regular
users of EC and used it on average of 14.4 ±10.9 days in the past 28 days.
Most participants spent less than $100 (n=16, 76%) to purchase an EC, mostly
rechargeable types (n=20, 95%), and spent on average 10.9±10.8 dollars per
week to maintain their vaping. Assessed with multiple questions about the reasons
for their EC usage, an overwhelming majority replied that their intention was to quit
tobacco soon when they started using EC (n=18, 86%), to use EC as an alternative
to quitting tobacco altogether (n=17, 81%), and to cut down on CC (n=19, 90%).
There was no statistically significant difference in the mean number of CC smoked
per day (p=0.40) or in their mean confidence to quit CC (p=0.65) between CC
users and dual users.
Conclusion: Our data showed that the majority of KAEA dual users perceived EC
as a plausible tool to assist with smoking cessation. Additionally, there were no
differences in CC smoked per day and in their confidence to quit smoking between
CC users and dual users showing more research must be done on CC smoking
cessation using EC. Despite our small sample, this data provided helpful insight
into EC use and related beliefs among KAEA dual users.

230

500

Poster Session 3 • Friday, February 27, 2015 • 11:30 a.m.–1:00 p.m.
POS3-19

using paired samples (within-subject) t-tests. Adolescents believed that e-cigs
are significantly less addictive, harmful to their health and their friend's health,
and harmful to the environment than are cigarettes (t-values ranged from 3.47 to
11.81; p < .00). Adolescents also rated the likelihood of experiencing health risks
(such as becoming addicted, getting a bad cough, having trouble catching breath,
getting mouth sores) as less likely if using e-cigs rather than cigarettes (t-values
averaged 9.70, p < .00). However, on average, the adolescents did not report any
difference between cigarettes and e-cigs in reducing stress, getting buzzed, or
looking cool or mature. Results show that while adolescents perceive the benefits
from using e-cigarettes and cigarettes (seeming cool, mature, or having a buzz) as
the same, they perceive e-cigarettes as being overall less harmful. These findings
suggest that adolescents may initiate use with e-cigarettes, as they perceive these
products as conferring the supposed benefits of traditional cigarettes without any
of the health risks.

THE MARKETING OF MENTHOL FLAVORED CIGARETTES,
E-CIGARETTES, AND LITTLE CIGARS/CIGARILLOS IN YOUTUBE
VIDEOS: A GATEWAY TO OTHER SOCIAL MEDIA CHANNELS
Alyssa Marie Antonio*, Faith D. Hamamura, Jenny Liu, Ian Joseph N. Lagua,
Devin J. Park, Pallav Pokhrel, PhD, MPH, Thaddeus Herzog, PhD, Kymberle
Sterling, DrPH, MPH, Craig S. Fryer, DrPH, MPH, Pebbles Fagan, PhD, MPH
Background: Menthol, which masks the bitterness, irritation, pain, and
harshness of tobacco/nicotine, is the most commonly used flavored tobacco
product among adults aged 18-34. Menthol tobacco products are heavily marketed
on YouTube.com, the third most visited social media site in the world. Unlike
traditional marketing techniques, YouTube.com is linked to other popular social
media websites that could influence smoking rates among young adults.

FUNDING: Research reported in this abstract was supported by grant number
1P50CA180890 from the National Cancer Institute and Food and Drug
Administration Center for Tobacco Products. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH
or the Food and Drug Administration.

Purpose: This study is the first to examine specific social marketing techniques
used by consumers to promote menthol tobacco products on social media.
Methods: Eight search terms were used to identify the top 20 videos per search
term for the content analysis of videos that portrayed menthol in cigarettes, cigars,
and electronic cigarettes in June of 2014. We documented the video authors, titles,
post date, number of views, duration of video, number of likes/dislikes, number of
comments, number of subscribers, category of the posting, number of tobacco
related video links per video, and other social media connections to each YouTube
video. A total of 133 videos were analyzed.

JUSTIFICATION: These findings suggest that adolescents may initiate use with
e-cigarettes, as they perceive these products as conferring the supposed benefits
of traditional cigarettes without any of the health risks.
CORRESPONDING AUTHOR: Bonnie Halpern-Felsher, PhD, Professor, Stanford
University, Pediatrics, 770 Welch Road, Palo Alto, CA 94304, United States,
Phone: 650-724-1981, Email: bonnie.halpernfelsher@stanford.edu

Results: A total of 88 unique authors who posted the videos were identified.
RealReview was the most common author, had the most overall views including
the top ranking video (Swisher Sweets Sweet Cigarillo Review; n=99,239), and
was more likely than any other author to post links to other tobacco videos and link
his videos to other social media. We found a mean of 20.4 video links per video,
most of which were links to tobacco advertisements. Menthol YouTube videos
were linked to other social media including Facebook, twitter, Vine, Instagram,
blogs, other channels that advertised tobacco products, with a mean of 2.4 social
media links per video. Of the 9 posting categories identified, People and Blogs,
Education, and Entertainment were the top categories used to list the videos for
viewers.

POS3-21

QUITLINE USE AND EFFECTIVENESS FOR CALLERS WITH
MENTAL HEALTH CONDITIONS: EVIDENCE FROM THREE
STATES
Katrina A. Vickerman, PhD*1, Gillian L. Schauer, MPH2, Ann M. Malarcher, PhD3,
Lei Zhang, PhD3, Paul Mowery, MA4, Chelsea M. Nash1, 1Research, Training and
Evaluation, Alere Wellbeing, Inc., 2Carter Consulting, Inc. contractor to: Office
on Smoking and Health, Centers for Disease Control and Prevention, 3Office on
Smoking and Health, National Center for Chronic Disease Prevention and Health
Promotion, Centers for Disease Control and Prevention, 4Biostatistics, Inc.

Conclusion: Menthol marketing on YouTube.com may be a "gateway" to other
social media marketing. These results can be use to develop counter-marketing
messages on YouTube.com as a strategy to reach young adults on other social
media channels as well.

Individuals with mental health conditions (MHCs) use tobacco at a higher rate
than the general population and are more likely to die prematurely, often due to
tobacco-related conditions. While recent studies show that counseling effectively
increases cessation among persons with MHCs, more data are needed about the
effectiveness of quitline counseling for this population.

FUNDING: No Funding
JUSTIFICATION: These data can potential inform social media based countermarketing campaigns
CORRESPONDING AUTHOR: Pebbles Fagan, PhD, Associate Professor,
University of Hawaii Cancer Center, Cancer Prevention and Control Program, 701
Ilalo Street , Honolulu , HI 96813, United States, Phone: 808-356-5775, Fax:
808-586-3077, Email: pfagan@cc.hawaii.edu

We examined 30-day point prevalence quit rates at 7-month follow-up for
three state quitlines (MD, NC, NE) that assessed MHCs at registration by asking,
"Do you currently have any mental health conditions, such as ADHD, Bipolar,
Depression, Drug or Alcohol Use Disorder (SUD), Anxiety Disorder, PTSD,
Schizophrenia?" Analyses focused on English or Spanish speaking adult tobacco
users who completed 1+ calls in the quitline multiple call program from Aug
2012-May 2013 and were randomly selected for evaluation. The survey response
rate was 42% (3132/7459 callers). Data were weighted to adjust for response bias
and subpopulation oversampling.
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ADOLESCENTS PERCEIVE SIGNIFICANTLY LESS RISK YET
SIMILAR BENEFITS IN E-CIGARETTES VS CIGARETTES

Nearly half (45.8%) of survey respondents reported 1+ MHCs; the majority
(57.4%) of those reporting a MHC reported 2+ comorbid MHCs. Respondents
reported the following MHCs: 31.9% Depression, 21.2% Anxiety, 13.6% Bipolar,
8.4% PTSD, 6.7% SUD, 7.4% ADHD, 3.6% Schizophrenia. Respondents with a
MHC were more likely to be female, White non-Hispanic, Medicaid-insured, less
educated, more tobacco dependent, have a chronic physical health condition, and
complete 3+ program calls vs. those who did not report a MHC. The unadjusted
quit rate for callers with a MHC was significantly lower than for callers without
(22.0% vs. 31.0% 30-day quit rates, p<.001). Multivariable logistic regression
analyses confirmed that callers who reported 1+ MHCs were significantly less
likely to be quit at follow-up (adjusted OR=0.63, 95% CI=0.51-0.78, p<.001);
outcomes for specific MHCs will be discussed. This does not mean quitlines do
not benefit persons with MHCs, since research shows that chances of success

Bonnie Halpern-Felsher,* Maria Leia Roditis, David Cash
Electronic cigarettes (e-cigs) are becoming more popular, and the prevalence
of e-cig use is increasing sharply. Despite studies describing adolescents' (mis)
perceptions about the risks and benefits of cigarettes and that such perceptions
predict cigarette use, there is little data on adolescents' perceptions of e-cigs. The
goal of this study was to examine adolescents' perceptions of the risks and benefits
of e-cigs compared to cigarettes. To date, 94 9th and 12th graders completed
a survey distributed on-line via Qualtrics. On a Likert-type scale, participants
provided estimates of the addictiveness, harm to one's own health, friend's health,
and the environment from using cigarettes and e-cigs. Using any number from
0-100%, participants also rated the risks and benefits (e.g., bad cough, trouble
catching breath, mouth sores, sports performance, having friends upset, feeling
stressed, feeling buzzed, and looking cool and mature) of using cigarettes and
e-cigs. Analyses comparing perceptions of cigarettes and e-cigs were calculated
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without assistance are lower. However, since half of quitline callers report a
MHC, development and testing of more intensive or tailored programs to improve
outcomes may be warranted.

DOES REACTANCE TO GRAPHIC CIGARETTE PACK WARNINGS
WEAKEN THEIR IMPACT?

FUNDING: Centers for Disease Control and Prevention, Office on Smoking and
Health (Contract #200-2013-M-57025). Seven-month follow-up evaluation data
collection was funded by the participating state quitlines.

Marissa G. Hall, MSPH1,2*, Paschal Sheeran, PhD2,3, Seth M. Noar, PhD2,4, Kurt
M. Ribisl, PhD1,2, Laura E. Bach, MPH1,2, Noel T. Brewer 1,2, 1Department of Health
Behavior, Gillings School of Global Public Health, University of North Carolina,
Chapel Hill, NC, USA, 2Lineberger Comprehensive Cancer Center, University
of North Carolina, Chapel Hill, NC, USA, 3Department of Psychology, University
of North Carolina, Chapel Hill, NC, USA, 4School of Journalism and Mass
Communication, University of North Carolina, Chapel Hill, NC, USA

CORRESPONDING AUTHOR: Katrina Vickerman, PhD, Research Scientist,
Alere Wellbeing, 999 Third Avenue, Suite 2000 , Seattle, WA 98104-1139, United
States, Phone: 206-876-2363, Email: Katrina.Vickerman@alere.com
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Background: Graphic cigarette warnings may encourage people to stop
smoking, but they may also elicit reactance, a motivation to resist the warning.
We sought to examine experimentally whether reactance weakens the impact of
exposure to graphic warnings.

Eleanor L. Leavens1,2, Alayna P. Tackett1,2, Noor N. Tahirkheli1,3, Dana S. Mowls1,3,
Sarah Johnston1,3, Emma I. Brett1,2, Leslie M. Driskill, Ellen Meier1,2, Mary Beth
Miller1,2, Theodore L. Wagener1,3, 1Oklahoma Tobacco Research Center (OTRC),
2
Oklahoma State University, 3The University of Oklahoma Health Sciences Center

Methods: The experiment randomized a national sample of adult smokers
to view 1 of 5 graphic warnings (n=510) or 1 of 5 text-only warnings (n=87) on
a mocked-up cigarette pack on a computer screen. We measured reactance
to warnings using our newly-developed Reactance to Health Warnings Scale
(RaHW) Scale. The 27-item scale has high internal consistency across its 9
subscales (mean α=0.81) and robust 3-week test-retest reliability (mean r=0.66).
The outcome was perceived effectiveness, assessed using 3-items that asked
smokers to evaluate how much having the warning on their cigarette packs would
make them want to quit smoking, make them concerned about the health effects of
smoking, and discourage non-smokers from starting smoking (α=0.83).

BRIEF FEEDBACK INTERVENTION FOR CURRENT HOOKAH BAR
PATRONS

Hookah use has been on the rise in the US and abroad in recent years. Studies
have illustrated the harmful effects of hookah use and users' limited knowledge
regarding its negative effects. Given the limited research on hookah cessation,
the purpose of the current study was to examine the efficacy of a brief feedback
intervention in a sample of current hookah bar patrons. Participants (N = 35) in a
Midwestern Metropolitan area were recruited as they entered hookah bars and
asked to complete a brief questionnaire and carbon monoxide (CO) testing, and
were then randomized into assessment-only control (n = 18) or feedback (n =
17) conditions. Upon exiting the hookah bar, the feedback condition received
educational information about the harmful effects of hookah as well as personalized
feedback regarding their pre- and post-hookah session CO levels. Both conditions
completed a brief exit survey at the end of their ad-lib hookah session assessing
their hookah use, perceptions, and knowledge. A 3-month follow-up survey will be
conducted in order to assess changes in hookah use. On average, participants
spent 1.70 hours in the hookah bar and reported smoking 1 (SD = .42) bowl of
shisha among 3.10 (SD = 1.76) people and using 3.84 (SD = 3.29) pieces of
charcoal. Participants rated perceptions of absolute harm (1=not at all harmful,
10=extremely harmful) and relative harm (1= less harmful, 2= equally harmful,
3= more harmful). Post intervention, the feedback condition demonstrated higher
perceptions of absolute harm caused by hookah (Control: M = 4.94; SD = 2.36;
Feedback: M = 8.21; SD = 1.57; t(29) = -4.43, p < .001). Further, participants in the
feedback condition were more likely to view hookah as equally or more harmful
than cigarettes post feedback (Control=72.2%, Feedback=100%; Chi-square=
10.03, p = .007). This study begins to address the lack of research on hookah
cessation interventions. The current research supports the use of educational and
personalized feedback as a feasible intervention for correcting misperceptions
regarding hookah.

Results: Smokers rated graphic warnings as more effective than text-only
warnings (β=0.35, p<.01). However, graphic warnings elicited more reactance
on 4 of the scale's 9 dimensions: anger, perceived exaggeration, government
interference and manipulation (all p<.05). Furthermore, mediational analyses
showed that these 4 dimensions of reactance each suppressed the overall positive
relationship between graphic warning exposure and perceived effectiveness
(p<.05).
Conclusion: Smokers perceived graphic cigarette warnings as more effective
than text-only warnings, but reactance to the warnings weakened this effect. Future
research should confirm these findings in a study with longer-term behavioral
outcomes and examine whether graphic warnings that elicit less reactance are
more effective.
FUNDING: NIH/FDA grant P30CA016086-38S2
JUSTIFICATION: Policymakers should design graphic cigarette pack warnings
that minimize reactance while maximizing the overall benefit to public health.
CORRESPONDING AUTHOR: Marissa Hall, MSPH, doctoral student, UNC
Gillings School of Global Public Health, Department of Health Behavior, CB 7440
Rosenau Hall, Chapel Hill, NC 27599, United States, Phone: +1 336-972-3365,
Email: mghall@unc.edu

FUNDING: Funding for the current project was provided by the Oklahoma Tobacco
Research Center (OTRC) and intramural funds through Dr. Theodore Wagener.
JUSTIFICATION: The brief feedback intervention used in this study has shown
to be an effective method for teaching current users about the negative health
impacts of hookah, and could therefore be implemented in a clinical setting or as
a public service announcement.
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ANALYSIS OF E-CIGARETTE CARTRIDGES AND REFILL
SOLUTIONS: NICOTINE, TOBACCO ALKALOIDS, PH AND
SELECTED FLAVORS

CORRESPONDING AUTHOR: Theodore Wagener, PhD, Associate Professor,
Oklahoma Tobacco Research Center, 1200 Children’s Avenue, Oklahoma City,
OK 73104, United States, Phone: 4052714407, Email: leslie-driskill@ouhsc.edu

Joseph G. Lisko, MS*, Hang Tran, MS, Stephen B. Stanfill, MS, Benjamin C.
Blount, PhD, Clifford H. Watson, PhD, Centers for Disease Control and Prevention,
Electronic cigarettes (e-cigarettes) have become increasingly popular and
have experienced an exponential increase in sales since 2008. Despite increased
popularity, relatively little is known about the chemical constituents of these
products. In this study, we measured pH and the concentrations of nicotine
(total and free), minor alkaloids, and flavors in 36 varieties of e-liquids used in
e-cigarettes. For 75% of the products tested, measured nicotine concentrations
were 6% - 42% lower than the values stated on the product label. As total nicotine
concentrations in e-liquids increased, pH also increased. The direct correlation
between the total nicotine concentration and pH suggests that the alkalinity of
nicotine drives the pH of e-cigarette solutions. Measurements of pH in laboratory
made "synthetic" e-liquid confirmed the effect of nicotine concentration on pH.
The minor tobacco alkaloids (nornicotine, myosmine, anabasine, anatabine and
isonicoteine) were found in all nicotine-containing e-liquids and their relative
232

502

Poster Session 3 • Friday, February 27, 2015 • 11:30 a.m.–1:00 p.m.
POS3-26

concentrations varied widely among manufacturers. The presence of the minor
alkaloids indicates the nicotine used in e-liquids is derived from a tobacco extract,
suggesting e-cigarettes may be categorized as tobacco products. A number of
common flavor compounds, including eucalyptol, camphor, menthol, pulegone,
cinnamaldehyde, and ethyl salicylate were found at a wide range of concentrations
in selected e-liquids. The growing popularity of e-cigarettes combined with the lack
of validated analytical evaluation of e-liquids makes the results important to help
evaluate potential hazards associated with e-cigarette liquids.

A QUANTITATIVE RISK ASSESSMENT OF U.S. CIGARETTE
PRODUCTS
Kristin M. Marano*1, Walter T. Morgan2, Michael W. Ogden1, James E. Swauger1,
1
RAI Services Company, Winston-Salem, NC, USA, 2R.J. Reynolds Tobacco
Company, Winston-Salem, NC, USA

FUNDING: No Funding

Quantitative risk assessment, including incremental lifetime cancer risk (ILCR)
and hazard index (HI) calculations, was applied to 160 cigarette products marketed
in the United States (US) in 2012 and 2013. ILCR and HI values, incorporating
both estimates of toxicity and concentration for individual harmful and potentially
harmful tobacco constituents (HPHC), were calculated overall and for six cigarette
subcategories including three ISO "tar" categories (i.e., <6 mg, 6-13 mg, >13
mg), each with a menthol and non-menthol subcategory. For determination of
HPHC yields, cigarettes were machine-smoked using both the ISO regimen and
the Health Canada Intense (HCI) regimen. For non-cancer and cancer toxicity
estimates, values established by US regulatory authorities or values derived from
more recent dose-response data were used. Overall, for cigarettes smoked using
the ISO regimen, ILCR values ranged between 4.17E-4 (minimum) and 6.87E-3
(maximum), and HI values ranged between 238 and 3632. For cigarettes smoked
using the HCI regimen, ILCR values ranged between 3.37E-3 and 1.33E-2, and
HI values ranged between 4720 and 9065. These results provide a range of
noncancer hazard and cancer risk estimates for current market cigarette products
overall and by six subcategories. In the context of a toxicological risk assessment,
it is suggested that a new cigarette product, with ILCR and HI estimates falling
within the overall and/or relevant subcategory ranges for current market products,
does not raise different questions of public health.

JUSTIFICATION: The growing popularity of e-cigarettes combined with the lack
of validated analytical evaluation of e-liquids makes the results important to help
evaluate potential hazards associated with e-cigarette liquids.
CORRESPONDING AUTHOR: Joseph Lisko, M.S., Research Chemist, Centers
for Disease Control and Prevention, 4770 Buford Highway, Atlanta, GA 30341,
United States, Phone: 7704887457, Email: jlisko@cdc.gov
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MOTIVATIONS FOR ELECTRONIC CIGARETTE USE: A CONCEPT
MAPPING APPROACH
Aashir Nasim*1,2,3, Eric Soule2,3, Mignonne Guy1,3, McKayla Stokes1,3, McKenzie
Stokes1,3, Thomas Eissenberg2,3, 1Department of African American Studies, Virginia
Commonwealth University, 2Department of Psychology, Virginia Commonwealth
University, 3Center for the Study of Tobacco Products, Virginia Commonwealth
University

FUNDING: RAI Services Company
CORRESPONDING AUTHOR: Kristin Marano, MS, MPH, CPH, Master Scientist,
RAI Services Company, Regulatory Oversight, 401 North Main Street, WinstonSalem, NC 27102, United States, Phone: 336.741.7535, Email: maranok@rjrt.
com

Background: Electronic cigarettes (e-cigs) are a growing trend and their use
rates may be driven by adults' desire to quit cigarette smoking. Importantly,
cigarette smokers' reasons related to the purported utility of e-cigs as a cessation
aid is rather nuanced and likely confounded by other motives associated with e-cig
initiation and maintenance. Conventional survey methods are useful in describing
the motivational characteristics of e-cig users, but are limited in capturing and
modeling non-discrete or unstructured data that potentially are informative to
extant frameworks on e-cig behaviors. The purpose of this study was to use
concept mapping (CM)—an integrative mixed method participatory approach that
incorporates group-level processes and multivariate analyses—to characterize
and describe adults' motivations for e-cig use.
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SOURCES AND NUMBER OF COUPONS FOR TOBACCO
PRODUCTS RECEIVED AND THEIR ASSOCIATIONS WITH
INTENTION TO USE SNUS

Method: E-cig users (N=108) recruited from multiple venues including Craigslist,
online forums, e-cig stores and vape conventions completed an intensive, online
multi-step CM module that involved brainstorming statements in response to
"A specific reason why I used an electronic cigarette in the past 30 days is."
Participants also sorted these statements into conceptually similar categories and
then rated the importance of each statement.

Kelvin Choi, PhD, MPH*1, Naomi Taylor, MPH2, Jean Forster, PhD, MPH2, 1National
Institute on Minority Health and Health Disparities Division of Intramural Research,
2
University of Minnesota Division of Epidemiology and Community Health
Tobacco companies spent >$200 million in 2011 in the US to provide price
discounts to tobacco users through coupons. Many smokers redeem coupons for
cigarettes, and redemption of coupons promotes and sustains smoking. Little is
known about the sources of these coupons, number of coupons received, and how
these coupons influence use of non-cigarette tobacco products. Using data from
the Minnesota Adolescent Community Cohort Study collected between 2012-2013
from 2070 young adults (mean age=26) originally from the US Midwest, we found
that during the six months prior to the survey, 11% had received coupons for
cigarettes, 5% had received coupons for snus, 3% had received coupons for other
smokeless tobacco products. The number of coupons received varied greatly
by smoking status, with current smokers receiving 13 more cigarette coupons
and 15 more snus coupons than nonsmokers during the observation period
estimated by Poisson regression models (p<0.05). The most common source of
tobacco coupons was direct mail from the tobacco companies for smokers and
nonsmokers. Among current and former smokers, packaging of tobacco products
and family/friends were also common sources for these coupons. In multivariate
regression models, participants without college education were more likely than
those who had college education to have received coupons for cigarettes and snus
(p<0.05), and received more coupons for both products. Past use of electronic
cigarettes was also associated with higher odds of receiving cigarette coupons
(adjusted odd ratio[AOR]=1.94, 95% confidence interval[CI]=1.30, 2.90) and
receiving more cigarette coupons (2.91 more coupons, p<0.01). Finally, receipt of
snus coupon was associated with intention to use snus among those who never
used snus (AOR=2.64, 95% CI=1.05, 6.64), but not receipt of cigarette coupons
(p=0.40), after adjusting for demographics. In conclusion, tobacco companies are
successful in reaching young adults using coupons, particularly those of lower

Results: Multivariate analyses generated a map revealing eleven categories
that characterized adults' reasons for e-cig use: Cessation Methods, Therapeutic
Aspects, Pleasurable Effects, Perceived Agency, Hobby Interests, Unanticipated
Benefits, Perceived Health Benefits, Private Regard, Conscientiousness,
Networking/Social Impacts and Convenience. E-cig users rated motivations related
to Cessation Methods and Perceived Health Benefits significantly more important
than motivations related to Networking/Social Impacts and Hobby Interests. T-tests
revealed significant differences in importance ratings for categories between e-cig
users of varying demographics.
Implications: The concept map revealed in this study demonstrates how
empirically derived, qualitative data on e-cig users' motivations can be synthesized
and presented in a manner that is informative and meaningful to frameworks on
e-cig behaviors.
FUNDING: Research reported in this presentation was supported by the National
Institute on Drug Abuse of the National Institutes of Health under Award Number
P50DA036105 and the Center for Tobacco Products of the U.S. Food and Drug
Administration.
JUSTIFICATION: These methods are relevant to developing and refining MRTP
regulation in a comprehensive and iterative fashion.
CORRESPONDING AUTHOR: Aashir Nasim, PhD, Chair, Virginia Commonwealth
University, African American Studies, 816 W. Franklin Street, Room 102, Richmond,
VA 23284, United States, Phone: 804-828-1371, Email: anasim@vcu.edu
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education. Snus coupons may prompt young adults to try this new tobacco
product. Eliminating these coupons may reduce the prevalence of and disparities
in tobacco use among young adults.

PREDICTORS OF RECENT NICOTINE REPLACEMENT THERAPY
USE AMONG SMOKERS IN PUBLIC HOUSING

FUNDING: The study is funded by the National Cancer Institute (grant R01
CA86191). The data was collected while Dr. Choi was employed at the University
of Minnesota. Dr. Choi’s effort on the abstract is supported by the Division of
Intramural Research, National Institute on Minority Health and Health Disparities,
NIH.

Matthew M. Scarpaci, BS1, Jonathan Greenbaum, BS*1, Alan C. Geller, MPH,
RN2, Joanna Burtner, MPH1, Jessica Davine, MPH, MSW2, Tegan Evans, MPH1,
Timothy Heeren, PhD1, Belinda Borrelli, PhD3, Daniel R. Brooks, DSc1, 1Boston
University School of Public Health, 2Harvard School of Public Health, 3Boston
University Henry M. Goldman School of Dental Medicine

JUSTIFICATION: Findings from this study informs the need for continuous surveillance of tobacco coupons and for policies to regulate tobacco coupons.

Nicotine replacement therapy (NRT) is under-utilized, particularly among
minority and low-income smokers. To address the limited research on predictors of
NRT use in this population, we analyzed data from baseline questionnaires among
participants in a group-randomized cessation study of public housing residents
in Boston, an ethnically-diverse, low-income population with minimal financial
barriers to NRT due to Medicaid coverage. From a total of 506 residents who had
expressed some level of interest in quitting smoking and completed a baseline
interview, we analyzed data from 222 residents who had made a quit attempt within
the past 12 months. We evaluated self-reported NRT use within the past 12 months
by demographics, smoking, health care interactions, awareness of coverage for
treatment, and co-morbid conditions, adjusted for confounding variables. We
calculated prevalence ratio measures using log-binomial generalized estimating
equations to account for clustering related to the group-randomized design. 31%
of participants reported using NRT within the past 12 months, and multiple factors
were associated with recent NRT use. For example, both black (RR=0.62, 95% CI:
0.40-0.97) and Hispanic (RR=0.67, 95% CI: 0.35-1.29) residents were less likely to
use NRT than white residents. Participants who reported asking their doctor about
methods to quit smoking were much more likely to have used NRT (RR=2.57,
95% CI: 1.61-4.10). 59% of residents were aware that NRT was covered by
insurance, and those who were aware had increased use of NRT (RR=1.77,
95% CI: 1.12-2.81). Presence of symptoms such as coughing, wheezing, and
shortness of breath were associated with greater likelihood of NRT use, as was
knowing someone who had used NRT and had a positive or neutral experience.
Results suggest that ethnic disparities in NRT use also occur within low-income
populations even when financial barriers to access are minimized. The results
also highlight steps that could be taken to increase utilization, including raising
awareness of insurance coverage and encouraging effective dialogue between
smokers and medical providers.

CORRESPONDING AUTHOR: Kelvin Choi, MPH, PhD, Stadtman Investigator,
National Institute on Minority Health and Health Disparities, Division of Intramural
Research, 9000 Rockville Pike, Bethesda, MD 20892, United States, Phone: 301496-3400, Email: kelvin.choi@nih.gov
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COMPLIANCE WITH ECOLOGICAL MOMENTARY ASSESSMENT
PROTOCOLS AND ITS EFFECTS ON STUDY DATA
Isabelle Morris, Mai Frandsen, PhD, Stuart G. Ferguson*, PhD University of
Tasmania
Objective: It is commonly noted that non-compliance with ecological
momentary assessment (EMA) protocols has the potential to systematically bias
study data. The purpose of this study was to document the relationship between
three measures of protocol compliance - namely, responding to random prompts,
logging events, and daily monitoring duration -, and to explore their impact on
self-reported affect, arousal and craving.
Methods: Data were taken from a multi-site study interested in the social
determinants of smoking. Participants (n=73) used study-issued smartphones to
monitor their smoking and activities in real time for up to four weeks (M=27.2 days
per participant).
Results: On average participants responded to 77% of random prompts per
day, however on a third of all monitoring days fewer than 75% of random prompts
were completed; this accounted for less than two thirds of days during which any
non-compliant behaviour was observed. Compliance with study protocols did not
predict mean daily levels of affect, arousal or craving, but did predict both range
and maximum values of these variables.

FUNDING: National Institutes of Health, National Cancer Institute, Grants
1RO1CA141587-05 and 3RO1CA141587-04S2
JUSTIFICATION: This study highlights disparities in nicotine-replacement therapy
(NRT) utilization among low-income populations that cannot be explained by
lack of access to NRT, suggests that the disparities are not income-related, and
offers potential solutions including raising awareness of insurance coverage and
promoting more dialogue between smokers and medical providers.

Conclusions: The assessment of random prompt compliance may not be an
adequate proxy measure of other forms of non-compliant behaviour. Researchers
should take care to monitor participant compliance with study protocols as poor
compliance may impact on data quality.

CORRESPONDING AUTHOR: Matthew Scarpaci, Bachelors of Science,
Research Assistant, Boston University School of Public Health, Epidemiology, 715
Albany Street, T413-E, Boston, MA 02118, United States, Phone: 401- 286-3092,
Email: scarpacius@gmail.com

FUNDING: This work was supported by an internal grant from the University of
Tasmania awarded to Dr Ferguson.
JUSTIFICATION: It is important to understand how compliance with study
protocols can impact on study data.
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CORRESPONDING AUTHOR: Stuart Ferguson, PhD, University of Tasmania,
School of Medicine, Hobart, WI Tasmania 7008, Australia, Phone: 61-3-62264295,
Email: stuart.ferguson@utas.edu.au

PILOT IMPLEMENTATION OF A WELLNESS AND TOBACCO
CESSATION CURRICULUM IN NORTH CAROLINA GROUP HOMES
Hannah Baker, MPH*, Leah Ranney, PhD, Adam O. Goldstein, MD, MPH,
University of North Carolina at Chapel Hill, School of Medicine, Department of
Family Medicine
Despite a steady decline in smoking rates in recent decades, individuals with
mental illness continue to smoke at disproportionately higher rates than the
general population. Smoking rates of adults with mental illness are between 34.3%
and 88%; this compares to an 18.3% smoking rate among the general population.
Adults with mental illness are motivated to quit and quit with rates comparable to
the general population when evidence-based cessation interventions are used. To
build an evidence base for a wellness and cessation curriculum aimed at individuals
with mental illness, the Breathe Easy Live Well (BELW) program was pilot tested
in two group homes in North Carolina in the spring of 2014. Evaluators conducted
pre- and post-implementation site visits and interviews with program instructors
to assess outcomes as well as barriers and facilitators to implementation.
Qualitative analysis of the data indicated that implementation was successful in
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both group homes, and the following themes emerged: 1) Training and technical
assistance provided throughout implementation was sufficient; 2) Instructors used
prior professional experiences and goal setting to facilitate program success and
participant engagement; 3) Fostering positive coping strategies reduced smoking;
4) Curriculum length may be a barrier to recruitment. Additional results included
group home residents becoming interested in more diligently managing their
symptoms of mental illness, an interest in eating healthier (e.g. drinking water in
place of coffee and soda, asking for fruits to snack on instead of chips, etc.), and
one group home moving their designated smoking area farther away from the
home and out of the direct path of the entrance/exit. BELW is a promising strategy
for addressing tobacco use in mental health treatment settings. Results of this pilot
project suggest that scaling up the program to other group homes across the state
could assist group home staff in effectively addressing health and wellness along
with smoking cessation among individuals with mental illness.

parents, as well as guide public health policies needed to reduce youth hookah
use.

FUNDING: Funding for this pilot project was provided by the Southern Regional
Area Health Education Center.

Erika S. Trapl, PhD *, Sarah Koopman Gonzalez, MA, Leslie Cofie, MA

CORRESPONDING AUTHOR: Steven Fiala, MPH, Research Analyst, Oregon
Public Health Division, 800 NE Oregon Street, Suite 730, Portland, OR 97232,
United States, Phone: 971-673-0984, Fax: 971-673-0994, Email: steven.c.fiala@
state.or.us
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CIGARILLO USE AMONG AFRICAN AMERICAN YOUNG ADULT
MEN: A QUALITATIVE STUDY

Rates of cigar product use among adolescents are significantly higher than
rates of cigar product use among adults, and recent research has revealed that
young adult use of cigar products is more similar to adolescents than older adults.
However, little is known about tobacco product initiation, purchasing practices and
uses of cigar products, and the perceptions of tobacco product characteristics
among African-American young adult users. Using data from semi-structured
interviews with 18 African American, urban young men (18-29 years old) who had
ever used little cigars (such as Black & Milds), this paper presents data on the
trajectory of participant tobacco usage. Particular attention is paid to trends in
movement between cigarettes and Black & Milds, including age of initiation and
reasons for initiation to each product, explanations for switching between these
two products, details regarding periods of quitting using tobacco products, as well
as current product preferences and habits. Semi-structured interviews used both
open-ended questions as well as a card sorting activity where participants ranked
tobacco products on characteristics such as "dangerous to my health", "addictive",
and "taste/flavor". Interviews were qualitatively coded using NVivo for themes
identified in the interview guide as well as themes which emerged from the data.
Respondents were equally split between cigarettes and cigarillos as a product
of initiation, although most were still currently using cigarillos. Most began using
tobacco use while underage and reported use of multiple types of tobacco shortly
after initiation. Most (56%) believed that premium cigars were most dangerous
and cigarettes were most addictive (78%); 61% believed that cigarillos, such as
Black & Milds, had the best flavor. Themes emerged related to cigarillo product
manipulation, purchasing habits, and the potential role of community "care" in
tobacco use. Ethnographic research is a valuable approach to understanding
tobacco use trajectories and trends. Understanding when and why individuals use
different products can inform research, interventions, and policy development to
reduce tobacco initiation and use.

JUSTIFICATION: A need exists for the implementation of smoking cessation
interventions in the mental health treatment setting. This evaluation contributes to
that evidence base and supports using the treatment setting to address tobacco
use among adults with mental illness.
CORRESPONDING AUTHOR: Hannah Baker, MPH, Research Specialist, UNC
Chapel Hill, Family Medicine, 200 N. Greensboro Street, Suite D-15, Carrboro, NC
27510, United States, Phone: 9199662871, Email: hmbaker2@unc.edu

POS3-31

ADOLESCENT AND PARENTAL PERCEPTIONS OF HOOKAH IN
OREGON
Steven C. Fiala, MPH*, Rebecca L. Pawlak, MPH, Bruce J. Gutelius, MD, MPH,
Oregon Public Health Division, Oregon Health Authority
Hookah tobacco smoking is gaining popularity among youth in the United
States. Low perceived harm and relaxed parental attitudes have been associated
with youth tobacco use initiation. However, there are few qualitative studies
describing youth perception of hookah smoking, particularly among youth younger
than 18-years-old. In addition, no research currently exists on parental perceptions
of hookah smoking. We conducted focus groups of youth aged 16-18 years-old to
explore hookah awareness, acceptance and use, and additional focus groups of
parents of youth 12-18 years-old to assess perceptions of hookah.
In October 2010, four focus groups of 16-18 year-olds and two focus groups of
parents of 12-18 year-olds were conducted in Portland, Oregon. A follow-up phone
survey of all parent participants was conducted two weeks after the focus group
sessions to assess actions taken by parents after learning about hookah.

FUNDING: No funding.
JUSTIFICATION: Understanding cigarillo initiation and use and the interplay of
cigarette use among young adults can inform tobacco control policy to reduce
youth tobacco initiation.

Adolescents expressed widespread awareness and high peer acceptance
of hookah. Adolescent hookah smokers found the practice appealing because
hookah tobacco tastes and smells good, and smoking occurs in social settings.
Adolescents perceived hookah smoking as less harmful than other tobacco
products due to the flavored tobacco, misperceptions that hookah tobacco is
tar- and nicotine-free, and lack of information from trusted sources that hookah
smoking is harmful to health.

CORRESPONDING AUTHOR: Erika Trapl, PhD, Assistant Professor, Case
Western Reserve University, Epidemiology & Biostatistics, 10900 Euclid Avenue,
Cleveland, OH 44106-7069, United States, Phone: 216-368-0098, Email: erika.
trapl@case.edu

Parents were largely unaware of hookah's rising popularity among youth
and young adults and believed hookah smoking to be safer than other forms of
tobacco use. Information about the health harms of hookah and its rising popularity
among youth prompted parents to talk with their children, friends, and other family
members about hookah smoking.
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PROFILE OF E-CIGARETTE USE AMONG ADOLESCENTS
Grace Kong, PhD*, Meghan E. Morean, PhD, Dana A. Cavallo, PhD, Deepa R.
Camenga, PhD, Suchitra Krishnan-Sarin, PhD

Tobacco control strategies that ban flavored hookah tobacco, include health
warning labels on hookah tobacco, specify hookah lounges in indoor clean air
laws, and educate youth and parents about the health harms of hookah smoking
may reduce the appeal of hookah among youth.

Introduction: Despite the popularity of e-cigarettes among adolescents, how
adolescents use e-cigarettes remains unknown. Thus, we examined the use
patterns among adolescent e-cigarette users who also smoke cigarettes.

FUNDING: This study was supported by the Oregon Tobacco Prevention and
Education Program with Measure 44 tobacco tax revenues.

Methods: Prior to participating in an e-cigarette experimental study, adolescent
e-cigarette users (i.e., using e-cigarettes at least once in the past month) who
were also regular smokers (n=21) completed the modified past-month Time Line

JUSTIFICATION: This research can be used by tobacco prevention and education
programs when messaging the harms of hookah tobacco smoking to youth and
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Follow Back (TLFB) interview assessing the frequency of e-cigarette use, number
of times it was used per day, and the number of puffs taken each time it was used,
as well as questions about their e-cigarette and cigarette use.

users were more likely than never users to be male, Caucasian, and to report
lifetime and/or current use of other substances; C=current users were more likely
than experimenters to smoke cigarettes and use smokeless tobacco.

Results: Participants were 66.7% male, 97.5% White, 17.9 (SD=0.96) years
old, and smoked 8.14 (SD=4.42) cigarettes per day. The past-month TLFB data
showed that 33.3% used e-cigarettes 2-4 days, 33.3% used 8-27 days and 33.3%
used all 28 days. On the days that e-cigarettes were used, 33.3% reported using
e-cigarettes < 2 times per day, 33.3% used 2-6 times per day, and 33.3% used
7-50 times per day. Number of puffs taken at each time also varied: 33.3% took
<3 puffs each time, 33.3% took 4-11 puffs, and 33.3% took 12-285 puffs. More
frequent use was associated with greater number of times used per day (p=.003)
and greater number of puffs taken during each time (p=.017). The majority (81%)
of the sample used e-cigarettes with nicotine, 9.5% used e-cigarettes with and
without nicotine, and 9.5% did not know the nicotine content. Most (95.2%) used
only rechargeable e-cigarettes, 5% used only disposable e-cigarettes and 14%
used both rechargeable and disposable e-cigarettes. The frequency of e-cigarette
use, the number of times it was used per day and the number of puffs taken were
not associated with the number of cigarettes smoked per day, the nicotine content
of the e-cigarette or the e-cigarette type.

Discussion. Most adolescent e-cigarette users used multiple substances or
forms of tobacco, and rates of using e-cigarettes to smoke marijuana were high.
Longitudinal research will help clarify if e-cigarettes serve as a gateway product for
other forms of substance use and inform efforts to regulate e-cigarettes.
FUNDING: This research was supported in part by 1) NIH supplement through
NIDA grant P50DA009241, 2) NIAAA grant 5T32AA015496, and 3) NIDA
1K12DA033012-01A1.
JUSTIFICATION: Relevant to the FDA’s efforts to regulate electronic cigarettes, the
current study indicates that e-cigarette users are likely to use multiple substances
of abuse; future research is needed to determine if e-cirgarettes are a “gateway”
product for the initiation of other substances.
CORRESPONDING AUTHOR: Meghan Morean, PhD, Assistant Professor,
Oberlin College, Psychology, 120 West Lorain St, Oberlin, OH 44074, United
States, Phone: 440-775-8257, Email: meghan.morean@oberlin.edu

Discussion: The pattern of e-cigarette use varied among adolescent e-cigarette
users; whereas, the type of e-cigarettes used was consistent. More research
should examine the health effects of frequent and heavy e-cigarette use in
adolescents to better inform the regulation of e-cigarettes.
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MESSAGE FRAMING FOR E-CIGARETTE PREVENTION AMONG
ADOLESCENTS AND YOUNG ADULTS

FUNDING: P50DA009241; P50DA036151
JUSTIFICATION: Understanding the pattern of adolescent e-cigarette use can
inform regulations that restrict e-cigarette access to youth

Grace Kong, PhD*, Dana A. Cavallo, PhD, Deepa R. Camenga, MD, Meghan E.
Morean, PhD, Suchitra Krishnan-Sarin, PhD, Yale University School of Medicine

CORRESPONDING AUTHOR: Grace Kong, Yale School of Medicine, 34 Park St.,
New Haven, CT 06511, United States, Phone: 203 974-7601, Email: grace.kong@
yale.edu

Introduction: Electronic cigarettes (e-cigarettes) are rapidly gaining popularity
among adolescents and young adults; thus, developing effective prevention
messages is critical. Framing prevention messages emphasizing the losses or
gains of using e-cigarettes may be useful in this endeavor.

POS3-34

Methods: Through the use of focus groups with middle, high school, and college
students in CT, we identified message themes that could be used for e-cigarette
prevention messages (Cavallo et al., under review). We then developed loss- and
gain-framed message themes related to: money, health risks, addiction, and
social label. Using a cross-sectional survey, we assessed the preference for either
loss- or gain-framed messages for each of the themes among middle school, high
school, and college students in CT (N=5405). We conducted logistic regression
analyses to assess whether preference for message framing differed by gender,
age, cigarette and e-cigarette use status. We also assessed whether gender
moderates the association between e-cigarette use status and message framing
preference.

ELECTRONIC CIGARETTE AND OTHER SUBSTANCE USE
AMONG HIGH SCHOOL STUDENTS IN CONNECTICUT
Meghan E. Morean, PhD*1,2, Grace Kong, PhD2, Deepa R. Camenga, MD2, Dana
A. Cavallo, PhD2, Suchitra Krishnan-Sarin, PhD2, 1Oberlin College, 2Yale University
School of Medicine
Introduction. Little is known about adolescents' concurrent use of electronic
cigarettes (e-cigarettes) and other commonly used substances. In a high school
sample, we examined 1) lifetime and current use rates of tobacco, marijuana,
alcohol, and multi-substance use; 2) lifetime use of e-cigarettes to smoke
marijuana; 3) whether substance use rates differed by e-cigarette use status (i.e.,
never, experimenter, and current); and 4) whether sex, age, race, or the use of the
aforementioned substances reliably were associated with e-cigarette use.

Results: The sample was 53% females, 74.8% Caucasian, 21.4% ever
e-cigarette users and 19.9% ever cigarette users. Among never e-cigarette users
(n=4206), 29.5% were susceptible to use e-cigarettes in the future. Logistic
regression analyses showed that females were more likely than males to prefer
loss-framed messages regardless of message content, and e-cigarette users were
more likely than never e-cigarette users to prefer gain-framed messages related
to health risks and social label. We did not detect gender by e-cigarette use status
interaction.

Methods. In November 2013, adolescents attending 4 HSs (N = 3614) in
CT completed an anonymous survey assessing use of e-cigarettes and other
commonly used substances (cigarettes, cigars, smokeless tobacco, hookah,
blunts, marijuana, and alcohol). Chi-square analyses evaluated if e-cigarette use
(experimentation or current) was associated with lifetime and/or current use of:
1) each substance; 2) multiple substances (1-5 substances); and 3) all possible
combinations of the substances assessed. Multinomial logistic regressions
evaluated if e-cigarette use was influenced by age, sex, race, and/or the use of
other substances.

Discussion: E-cigarette prevention messages should consider gender
differences and develop messages emphasizing losses for girls. Messages
relating health risks and social label for e-cigarettes users should be gain-framed.
FUNDING: P50DA009241; P50DA036151
JUSTIFICATION: Loss- and gain-framed e-cigarette prevention messages toward
youth should consider gender and e-cigarette use status differences.

Results. Experimenters (13.2%) and current e-cigarette users (12%) used all
substances at higher rates than never users (74.8%) and were more likely to use
multiple substances. Current e-cigarette users used all substances at higher rates
than former users except alcohol, and were more likely to report concurrent use
of all substances. Many students endorsed using e-cigarettes to smoke marijuana
(experimenters [10.5%]; current [23.0%]). Experimenters and current e-cigarette

CORRESPONDING AUTHOR: Grace Kong, Yale School of Medicine, 34 Park St.,
New Haven, CT 06511, United States, Phone: 203 974-7601, Email: grace.kong@
yale.edu
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smokers used since calling the Helpline, 32.9% reported using an EC, while 26.8%
used self-help materials and 22.7% sought help from a health professional. Only
2.0% of respondents reported buying additional NRT since receiving services
from the Helpline. Thirty-day point prevalence responder quit rates at the 7-month
follow-up were significantly lower among EC users (23.1%) as compared to those
not using an EC at follow-up (36.2%, p=0.005). As a result, almost 1 in 5 Helpline
participants were dual users of ECs and combustible cigarettes at the 7-month
follow-up. Interpretation of these findings is challenged by the fact that current
EC use was collected at the 7-month follow-up without any information on when
EC use began or the frequency of EC use. It is unclear if the use of ECs after
receiving Helpline services represents a method of nicotine replacement and
progression toward quitting cigarette smoking, or rather a pattern of sustained
nicotine addiction which could undermine cessation attempts.

ASSOCIATION BETWEEN DAILY STRESS AND CRAVING WITH
CIGARETTE SMOKING DEPENDS ON NICOTINE ADDICTION
AMONG KOREAN AMERICAN EMERGING ADULT SMOKERS
Christian J. Cerrada, BS*, E. Joanne Ku, BS*, Jimi Huh, PhD, Department of
Preventive Medicine, University of Southern California
Background: Previous studies have documented an association between
daily stress, craving, nicotine dependence and cigarette smoking. However,
the interplay of these factors on smoking is understudied among specific ethnic
groups, such as Korean Americans (KA) who are exposed to increased smoking
risk. We examined how daily stress and craving affected cigarette smoking and
the moderating effect of nicotine dependence among KA emerging adults (KAEA).

FUNDING: This research and the Oklahoma Tobacco Helpline are funded by the
Oklahoma Tobacco Settlement Endowment Trust.

Method: Using Ecological Momentary Assessment (EMA), we surveyed 78
KAEA (n=56 males) who smoked at least 4 cigarettes a day for 7 days. Nicotine
dependence was measured using the Fagerstrom Test for Nicotine Dependence
(FTND). Prompts assessing stress and craving were recorded throughout the day.
Prompt-level scores were averaged to generate daily levels of stress and craving.
Separate general linear mixed models were used to explore how daily average
craving and stress predicted number of cigarettes smoked each day; we also
examined whether these associations were moderated by one's levels of nicotine
addiction.

JUSTIFICATION: The results demonstrate a need for improved messages about
electronic cigarettes for smokers calling state quitlines; thus, the findings have
implications for state quitline policy and practices.
CORRESPONDING AUTHOR: Laura Beebe, PhD, Professor, Oklahoma Tobacco
Research Center, University of Oklahoma Health Sciences Center, 801 NE 10th
Street, Oklahoma City, OK 73104, United States, Phone: 405-271-2229, Fax:
405-271-2068, Email: laura-beebe@ouhsc.edu

Results: Controlling for covariates, both models showed that within-person
variance in daily stress and craving were not associated with number of
cigarettes smoked that day (est= 0.14, p=0.57, est=0.06, p=0.76, respectively)
for participants with less nicotine dependence (M=2.13, SD=1.92). In contrast, for
those who showed greater nicotine dependence, within-person daily stress level
and craving both predicted significantly increased number of cigarettes smoked
that day (est=0.40, p<0.01, est=0.42, p<0.01, respectively).
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COMPARISON OF SUBJECTIVE RESPONSES AND CONTEXTS
OF USE BETWEEN CIGARETTES AND ELECTRONIC NICOTINE
DELIVERY SYSTEMS (ENDS) AMONG YOUNG ADULT DUAL
USERS

Discussion: Our results showed that experiencing higher levels of stress and
craving than one's usual led to more cigarettes smoked on that day only for
those with greater levels of nicotine addiction. This may suggest that internal
psychological factors such as stress and craving are less motivating factors
for "lighter" KAEA smokers and that smoking cigarettes may be a way to cope
with stress and craving among KAEA who are more highly addicted. Cessation
programs tailored for this group should account for varying levels of nicotine
addiction and its link with psychological cues to smoke.

Robin Mermelstein, PhD*1, Donald Hedeker, PhD2, 1University of Illinois at
Chicago, 2University of Chicago
This study used ecological momentary assessments (EMA) to examine
contexts and mood responses to both cigarettes and electronic nicotine delivery
devices (e-cigarettes or “ENDS”) among 54 young adult (mean age 23.7 years;
57% male) dual users. Knowing more about differences in patterns and responses
to these products may help explain whether cigarette smokers transition to ENDS
or how they use ENDS. Participants provided 7 days of EMA data by responding
to random prompts (mean of 39.9/person) and recording tobacco use episodes
(means of 6.5 cigarette and 7.9 ENDS/person). One month follow-ups were
collected to observe changes in patterns of use between products. There were
a total of 2153 random, 353 cigarette, and 428 ENDS events. Random effects
location scale analyses examined differences in moods before and after use
by product and compared to random times. Both cigarettes and ENDS had
similar mood effects: Both products were used at times that had significantly
lower positive moods and higher negative moods than random times, and both
produced similarly strong and significant enhancements in positive mood and relief
of negative mood. There were no differences in magnitude of mood change by
product. Satisfaction and pleasure ratings were similar and high for both products.
However, urge for a cigarette was significantly higher prior to cigarette use (7.5)
than before ENDS use (5.7). Contexts and prompts to use differed in notable
ways. ENDS use was accompanied by more work-related activities (job, school),
computer use, and more simultaneous media watching. Cigarette use was more
common with “hanging out”, transit times, or alcohol and marijuana use. ENDS
use was more likely to occur when alone, at home, when others were not using
tobacco, and where smoking was not allowed. These data suggest that ENDS may
serve as a “bridge” when smoking is less welcome. In specific contexts, ENDS
bring about similar subjective mood enhancements as cigarettes for dual users.

FUNDING: This study was conducted while the authors were at the University of
Southern California. Supported by grant “ACS 124758-MRSG-13-155-01-CPPB,
PI (Huh).”
CORRESPONDING AUTHOR: Eun Hae Joanne Ku, University of Southern
California, Preventive Medicine, 2001 N. Soto Soto Street, #302, MC 9239, Los
Angeles, CA 90032, United States, Phone: 3107550143, Email: eunhaejoanneku@
gmail.com
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E-CIGARETTE USE AMONG SMOKERS SEVEN MONTHS
FOLLOWING QUITLINE REGISTRATION
Laura A. Beebe, PhD, Theodore Wagener, PhD, Lindsay Boeckman, MS,
Oklahoma Tobacco Research Center, University of Oklahoma Health Sciences
Center
State quitlines are encountering a high proportion of callers who use electronic
cigarettes (ECs), yet consensus is lacking on how to best address EC use during a
quit attempt. This study examines EC use at the 7-month follow-up among cigarette
smokers who called the Oklahoma Tobacco Helpline from March-December
2013. A random sample of registrants was selected for the evaluation phone
survey which assessed program satisfaction and quit outcomes. Respondents
were also asked about use of ECs (or other nicotine vapor device) in the past
30 days, reasons for use, and other resources used since receiving Helpline
services. Among 551 respondents to the 7-month survey, 24.5% reported using an
e-cigarette in the past 30 days. The majority reported using an e-cigarette to help
quit tobacco (83.7%) and to reduce tobacco use (84.4%). Participants identified
other reasons for using ECs: in places where smoking is not allowed (37.0%),
to save money (54.1%), to avoid smelling like smoke (54.1%) and because they
are safer than cigarettes (54.1%). When asked what other kinds of assistance

FUNDING: This work was supported by grant 5PO1 CA98262-S1 from the
National Cancer Institute.
JUSTIFICATION: Results from this study help to understand contexts of use
and affective responses to ENDS among dual users and have implications for
continued use of cigarettes and transitions to ENDS.
CORRESPONDING AUTHOR: Robin Mermelstein , PhD, Professor and Director,
University of Illinois at Chicago, Institute for Health Research and Policy, 1747 W.
Roosevelt Rd., Chicago, IL 60502, United States, Phone: 312 996-1469, Email:
robinm@uic.edu
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CI 1.20-2.05), younger smokers (OR 1.22, 95% CI 1.10-1.36 per decade) and had
a borderline association with prior cessation aid use (OR 1.35, 95% CI 0.97-1.88).
Use did not vary by race, education, alcohol/substance use, time to 1st cigarette
or hospital site. Among 726 enrollees asked all questions, 382 (52.8%) had ever
used an e-cig and 156 (40.8% of ever users) had used one in past month. Past
30-d users used e-cigs on a median of 4 d (IQR, 2-10) and rated future e-cig use
as unlikely (median 2.5 [IQR 1-7] on a 0-10 scale). The main reason for use was
to aid cessation (60%) rather than for use in smoke-free areas (12%) or to reduce
harm (4%). Enrollees were more likely to rate cigarettes as very or somewhat
harmful to health compared to e-cigs or NRT (97% vs. 39% vs. 22%, respectively;
p<0.001), but many did not know if e-cigs (42%) or NRT (21%) were harmful.
Nearly half (48%) rated e-cigs as less harmful than cigarettes, but 31% did not
know. Compared to NRT, e-cigs were rated as more harmful (28%), as harmful
(20%) or less harmful (13%) and 39% did not know. Compared to never users,
e-cig users were more likely to have an opinion about e-cig risk (61% vs 39%,
p<.001) and if so, to rate e-cigs as not harmful (38% vs 23%, p<.002).

ATTITUDES, BELIEFS, AND PERCEIVED SOCIAL NORMS OF
E-CIGARETTE USE AMONG ADULT USERS: FINDINGS FROM A
QUALITATIVE STUDY
Blair N. Coleman1,2, Sarah E. Johnson1, Greta K. Tessman1, Cindy Tworek1,
Jennifer Alexander3, 1U.S. Food and Drug Administration, Center for Tobacco
Products, 2University of Maryland, Department of Behavioral and Community
Health, 3RTI International
Background: E-cigarette use in the U.S. is rapidly increasing among adults
(Pepper & Brewer, 2014; King, et al., 2013; Pearson et al., 2012). As the landscape
of e-cigarette products continues to evolve, understanding how consumers
talk about and use e-cigarettes, and what consumers know and believe about
e-cigarettes is critical to understanding the potential public health impact of these
products. However, research on consumer perceptions of e-cigarettes remains
limited. The purpose of this qualitative study was to explore adult e-cigarette users'
attitudes, beliefs, and perceived social norms of these products.

Conclusions: Half of hospitalized smokers who planned to quit had used an
e-cig and 21% had used one recently, but use was sporadic and few intended to
continue. E-cigs were rated as intermediate in health risk between cigarettes and
NRT, but 30-40% of smokers were uncertain about the risk of e-cigs.

Methods: A series of 14 focus groups (n=116) was conducted with e-cigarette
users across five geographic regions in the U.S., including Washington, DC;
Richmond, VA; Providence, RI; Orlando, FL; and Los Angeles, CA. Focus groups
were segmented by age (young adults aged 18-29 vs. older adults aged 30 years
or older), as well as by tobacco use (exclusive e-cigarette use vs. dual use with
at least one other tobacco product). All focus group sessions were audio-recorded
and transcribed; data were analyzed using NVivo version 9 software.

FUNDING: Supported by NIH/NHLBI grant #R01-HL111821. Dr. Tindle was on the
faculty of the University of Pittsburgh School of Medicine when these data were
collected.
JUSTIFICATION: The prevalence of e-cigarette use in this subpopulation of
smokers with medical illness is higher than is reported in the overall population,
and their pattern of use is not consistent with completely switching to e-cigarettes
as a way to quit smoking.

Results: Across focus groups, participants expressed many positive attitudes
towards e-cigarettes, and simultaneously reported a lack of information and
knowledge about the products. Many expressed interest in knowing more about
what was in these products. Among those who are, or have used, e-cigarettes as
a strategy to quit smoking, there was consensus in the belief that the ingredients
of e-cigarettes were less harmful than conventional cigarettes, even though
ingredients were unknown. Participants discussed the lack of stigma around
e-cigarettes compared to that of conventional cigarette use. Additionally, many
described positive reactions from family and friends, especially when an e-cigarette
was used in place of a conventional cigarette.

CORRESPONDING AUTHOR: Nancy Rigotti, MD, Professor of Medicine, Harvard
Medical School, Massachusetts General Hospital, Boston, MA 01773, United
States, Phone: 617 724 3548, Email: nrigotti@partners.org

POS3-41

PERCEIVED HARM OF ELECTRONIC CIGARETTES RELATIVE TO
REGULAR CIGARETTES AMONG U.S. ADULTS, 2012

Conclusions: Understanding consumer attitudes and beliefs about e-cigarettes
is important to better understand how and why they are being used, and provides
unique insight to the potential public health impact of these emerging products.

Ban A. Majeed, MBChB, MSc, MPH*, Shanta R. Dube, PhD, MPH, Kymberle
Sterling, DrPH, Michael P Eriksen, ScD, School of Public Health, Georgia State
University, Georgia, USA

FUNDING: Funding for data collection and analysis was provided by the U.S. Food
and Drug Administration (FDA) Center forTobacco Products (CTP).

Introduction In the U.S., electronic cigarettes (e-cigarettes) are increasing in
popularity and use. The short-term and long-term health effects of e-cigarette
use are still unknown, thereby potentially creating a perception that e-cigarettes
are a safer alternative to cigarette smoking. We assessed the prevalence and
characteristics of e-cigarette harm perceptions among adults in the U.S.

CORRESPONDING AUTHOR: Blair Coleman, MPH, U.S. Food and Drug
Administration, Office of Science, 10903 New Hampshire Avenue, Silver Spring,
MD 20993, United States, Phone: 301-796-0374, Email: Blair.Coleman@fda.hhs.gov

Methods Data were analyzed from 4,025 U.S. adults aged ≥ 18 years who took
part in HealthStyles Survey, 2012. Harm perception of e-cigarette was assessed
using this question, "Are using e-cigarettes less harmful, more harmful or about the
same compared to using regular cigarettes?" Participants could also select "Don't
Know." We used descriptive statistics to assess harm perceptions of e-cigarette
use overall, by smoking status, and by demographic characteristics.
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PATTERNS OF USE AND PERCEPTIONS OF HARM OF
ELECTRONIC CIGARETTES AMONG HOSPITALIZED SMOKERS
PLANNING TO QUIT
Nancy A. Rigotti, MD*1, Susan Regan, PhD1, Yuchiao Chang, PhD1, Douglas E.
Levy, PhD1, Elyse R. Park, PhD, MPH1, Zachary Z. Reid, BA1, Jennifer K. Kelley,
RN1, Michele Reyen, MPH1, Daniel E. Singer, MD1,Thomas Ylioja, MSW2, Hilary
A. Tindle, MD, MPH3, 1Tobacco Research and Treatment Center, Departments
of Medicine and Psychiatry, Massachusetts General Hospital, Harvard Medical
School, 2University of Pittsburgh School of Medicine, 3Vanderbilt University School
of Medicine.

Results: When asked to compare e-cigarette harm with that of regular
cigarettes, 30.4% of adults perceived e-cigarettes as less harmful, 11.1%
perceived them as harmful, and 1.8% considered them more harmful. Adults who
perceived e-cigarettes as less harmful, were more likely to be males (34.8%),
current cigarette smokers (41.5%), aware (39.6%), and have ever used (61.3%)
e-cigarettes.
Conclusion: Our findings indicate that adults who were male, young, current
smokers, aware, or ever used e-cigarettes were more likely to perceive e-cigarettes
as less harmful than regular cigarettes. The study findings warrant continued
monitoring of the public's harm perceptions about these novel products, as well
as, empirical studies to assess product safety.

Background: Little is known about electronic cigarette (e-cig) use among
smokers with medical illness or among those who plan to quit.
Methods: We analyzed data from a cessation trial for smokers admitted to 3
hospitals in MA and PA (12/2012-7/2014). All 1357 enrollees (mean age 49 yrs;
49% female, 73% white, 14% black) planned to quit post-discharge and were
asked about e-cig use for 30d before admission; additional questions were asked
of 726 smokers enrolled starting in 9/2013.

FUNDING: This work was supported by the Georgia Cancer Coalition
(SP000ELM76) and by the National Institute on Drug Abuse, of the National
Institute of Health under award number (1P50DA036128-01).

Results: 21.4% of 1357 smokers used an e-cig in the 30d before admission. In a
multivariate analysis, e-cig use was more common among females (OR 1.57, 95%
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adults; therefore, inform policy around advertising of these products including
claims made by advertisers.

JUSTIFICATION: Relative harm perceptions of electronic cigarettes are important
for understanding behavior and informing policy makers about the pubic attitudes
toward electronic cigarettes.
CORRESPONDING AUTHOR: Ban Majeed, Georgia State University, 3334
Peachtree Road, Atlanta, GA 30326, United States, Phone: 4044312523, Email:
bmajeed1@student.gsu.edu

CORRESPONDING AUTHOR: Smita Banerjee, PhD, Assistant Attending
Behavioral Scientist, Memorial Sloan Kettering Cancer Center, Department of
Psychiatry and Behavioral Sciences, 641 Lexington Avenue, 7th floor, New York,
NY 10022, United States, Phone: 646-888-0011, Email: banerjes@mskcc.org
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Smita C. Banerjee*1, Kathryn Greene2, Yuelin Li1, Jamie S. Ostroff1, 1Memorial
Sloan Kettering Cancer Center, 2Rutgers University,

Christine D. Czoli, BSc*, Christine M. White, MSc, Paul Magennis, Samantha
Shiplo, BSc, Christina Martin, BSc, David Hammond, PhD, School of Public Health
and Health Systems, University of Waterloo, Canada

RISK PERCEPTIONS AND TRIAL USE FOLLOWING EXPOSURE
TO COMPARATIVE VERSUS NON-COMPARATIVE PRINT ADS FOR
E-CIGARETTE AND SNUS AMONG YOUNG ADULTS

AVAILABILITY AND MARKETING OF ELECTRONIC CIGARETTES
IN CANADA: A PRELIMINARY ENVIRONMENTAL SCAN

Background: Although electronic cigarettes (e-cigarettes) containing nicotine
are prohibited in Canada, e-cigarettes with and without nicotine are widely available
for sale. Currently, there are no restrictions on the promotion of these products in
Canada. The present study sought to examine the availability and marketing of
e-cigarettes in Canada, with a focus on three channels: brick-and-mortar retail
stores, internet, and social media.

Although traditional cigarette sales have declined in recent years, the sale
of other tobacco products including snus and e-cigarettes has increased. Of
great concern to the tobacco control community, these newer tobacco products
are being marketed as attractive alternatives to smoking or smokeless tobacco
particularly in places where clean indoor air laws have imposed external
restrictions on smoking or spitting. Print advertisements that present comparisons
and attractive alternatives for cigarette smoking and/or smokeless tobacco
use are likely to expand the market for tobacco use. Concerns exist regarding
the potential for these marketing efforts to undermine smoking prevention and
cessation efforts and renormalize smoking, particularly for youth/young adults. In
a 2 (product type: e-cigarette vs. snus) x 2 (ad. framing: comparative vs. noncomparative) fully-crossed factorial within-participants experimental study, we
investigated the persuasive appeal of e-cigarette and snus print ads framed as
attractive alternatives to traditional tobacco use. Young adults (n=1,051) between
the ages of 18-24 years were recruited by an online panel survey company to
complete an experimental study online. Among young adults who had never tried
e-cigarettes or snus, the results of a series of 2 (e-cigarette/snus) x 2 (comparative/
non-comparative ad. framing) repeated measures analyses of variance (ANOVA)
revealed significant main and interaction effects for risk perceptions and intentions
to use these tobacco products. Overall, e-cigarette ads were rated as less risky
[F(1,981)=628.15,p<.001,eta-squared=.39] and with a higher intention for product
use than snus ads [F(1,981)=143.02,p<.001,eta-squared=.13]. As well, future
product use intentions were higher following exposure to comparative ads as
compared to non-comparative ads [F(1,981)=39.93,p<.001,eta-squared=.04]. The
results have (a) policy implications for imposing marketing restrictions on snus
and e-cigarettes as attractive alternates to traditional tobacco products, and (b)
practical implications for developing counter-marketing interventions that help
young adults become more critical of tobacco advertising.

Methods: E-cigarette availability and marketing was examined through
environmental scans in August and September 2014. A total of 58 brick-and-mortar
retail outlets (grocery stores, convenience stores, tobacconist shops, and vape
shops) were examined in Vancouver, Toronto, Montreal and Halifax. Inquiries
were made as to whether online e-cigarette manufacturers/retailers (n=23) sold
and/or shipped their products to Canada. Twitter, Facebook and YouTube were
searched to identify whether major e-cigarette manufacturers/brands had social
media accounts. Account content, activity level and number of followers were
documented.
Results: Approximately three-quarters of brick-and-mortar retail outlets sold
e-cigarettes. All of the retail outlets that sold e-cigarettes offered nicotine-free
products. However, in all of the outlets where e-juice refills were available, the refills
could be purchased with nicotine. The majority of online e-cigarette manufacturers/
retailers sold their products both online and in retail stores in Canada. Almost half
(48%) of identified manufacturers/retailers sold nicotine-containing products, and
all of these indicated they would ship such products to individuals in Canada. The
majority of previously identified e-cigarette brands had some form of social media
presence. Social media activity was greatest on Facebook, followed by Twitter and
Youtube, with respect to accounts, content, and number of followers.
Conclusions: Despite a restriction on nicotine-containing e-cigarette products
in Canada, evidence suggests products with and without nicotine are widely
available for sale. E-cigarettes are promoted online through websites and social
media accounts of e-cigarette manufacturers/retailers.

FUNDING: Research reported in this abstract was supported by National Institute
of Drug Abuse (1R03DA035242-01) and FDA Center for Tobacco Products (CTP).
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the NIH or the Food and Drug Administration.

FUNDING: This research was supported by a Canadian Institutes of Health
Research (CIHR) Vanier Canada Graduate Scholarship (Czoli), the Propel Centre
for Population Health Impact, a CIHR New Investigator Award (Hammond), and a
Canadian Cancer Society Research Institute Junior Investigator Research Award
(Hammond).

JUSTIFICATION: The results of this study demonstrate that exposure to
comparatively framed (i.e., ads that portray the advertised product to be better
than traditional tobacco products such as cigarettes and smokeless tobacco)
e-cigarette and snus ads influences future product use intentions among young

JUSTIFICATION: The study findings provide the first characterization of the
Canadian e-cigarette market.
CORRESPONDING AUTHOR: Christine Czoli, PhD student, University of
Waterloo, School of Public Health & Health Systems, 200 University Ave W,
Waterloo, ON N2L 3G1, Canada, Phone: 519-888-4567 x.31066, Email: cczoli@
uwaterloo.ca
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included warning labels featuring text only, graphic image plus text, or graphic
image plus elaborated text. The current research compares text-only and graphicimage-plus-text conditions. At the study's end, smokers who received graphic
warning labels recalled more label information (p<.001) and believed the labels
were more credible (p<.02) than those who received text-only labels. Mediation
analyses revealed that graphic warning labels had a significant indirect effect on
health risk knowledge at the end of the experiment and one month later through
memory for label content. Specifically, the presence of graphic warning labels
facilitated increased memory for label content, which led to greater knowledge
of smoking-related risks. However, memory for label content did not influence
perceived vulnerability to smoking risks or desire to quit. Instead, mediation
analyses revealed that graphic warning labels had a significant indirect effect
on smokers' perceived vulnerability to disease and desire to quit through label
credibility. In other words, graphic warning labels (compared to text-only labels)
caused smokers to trust the warnings more, resulting in heightened feelings of
vulnerability to smoking-related diseases and increased quit intentions. The
results suggest that repeated exposure to graphic warnings increases both
knowledge of smoking-related risks and feelings of vulnerability to those risks.
However, objective knowledge and subjective risk perceptions were influenced by
different processes.

SOCIAL REACTIONS TO GRAPHIC CIGARETTE PACK
WARNINGS: A PILOT STUDY
Laura E. Bach, MPH1,2*, Marissa G. Hall, MSPH1,2, Seth M. Noar, PhD2,3, Kurt
M. Ribisl, PhD1,2, Noel T. Brewer, PhD1,2, 1Department of Health Behavior,
Gillings School of Global Public Health, University of North Carolina-Chapel Hill,
2
Lineberger Comprehensive Cancer Center, University of North Carolina-Chapel
Hill, 3School of Journalism and Mass Communication, University of North CarolinaChapel Hill
Objective. Graphic warnings on cigarette packs may spark social interactions
that in turn influence smokers' reactions to the warnings. We aimed to describe
social interactions about graphic warnings in a longitudinal pilot study of smokers.
Methods. We labeled 33 adult US smokers' cigarette packs with 1 of 5 graphic
warnings for 4 weeks, and smokers completed a survey once per week. Smokers
were highly compliant with the study protocol, smoking 93% of their cigarettes from
labeled packs. We measured the frequency and content of conversations about
the warnings, as well as frequency of talking about the health risks of smoking and
quitting smoking.

FUNDING: This research was supported by a grant from the National Cancer
Institute, P50CA180908

Results. Nearly all smokers (94%) had at least one conversation about the
warnings during the 4 weeks, talking to others about the warning 2.3 times per
week. Among participants who had at least one conversation about the warning,
87% talked to a friend, 61% talked to a family member besides a spouse or child,
45% talked to a spouse or significant other, 39% talked to a co-worker, 29% talked
to someone they did not previously know, 13% talked to children, and 13% talked
to a medical professional. Smokers reported talking about whether the warning
would encourage smokers to quit smoking (77%), whether the warning would
make the participant want to quit smoking (77%), whether the warning would
discourage non-smokers from starting to smoke (71%), and whether graphic
warnings should be on cigarette packs (65%). Smokers talked about the health
risks of smoking more frequently after one week of exposure to graphic warnings,
compared to the week prior to beginning the study as reported at baseline (0.9 vs.
2.8 times per week, p<.05). Similarly, smokers talked about quitting smoking more
frequently after one week of exposure compared to the week before beginning the
study (1.6 vs. 2.5 times per week, p<.05).

JUSTIFICATION: The current research demonstrates that including graphic
rather than text-only warning labels on cigarette packages leads to increased risk
knowledge, heightened perceptions of vulnerability to disease, and greater quit
intentions among current smokers.
CORRESPONDING AUTHOR: Abigail Evans, PhD, Postdoctoral Researcher, The
Ohio State University, Psychology, 1835 Neil Ave., Columbus, OH 43210, United
States, Phone: 319-621-7967, Email: evans.1339@osu.edu
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LAYING THE GROUNDWORK FOR CHANGING THE TOBACCO
RETAIL ENVIRONMENT THROUGH ASSESSMENT, MAPPING, AND
POLLING

Conclusions. Graphic warnings sparked conversations about the warnings,
quitting smoking, and the health risks of smoking. Social reactions to graphic
warnings are understudied and should be examined as a potential moderator of
behavior change given the high prevalence of conversation found in our study.

Steven C. Fiala, MPH*, Rodney Y. Garland-Forshee, MS, Kim W. La Croix, MPH,
RD, Duyen L. Ngo, MPH, PhD, Oregon Public Health Division, Oregon Health
Authority
The tobacco industry invests heavily in the retail environment. Retail marketing
of tobacco products and tobacco retailer density are associated with increased
youth and adult smoking and impulse purchases of tobacco. Policies to curb the
tobacco industry's influence in the retail environment include restrictions on retailer
zoning, advertising, price discounts, and availability of flavored tobacco. To inform
retail policy directions, the Oregon Public Health Division employed assessments,
mapping and public opinion polling.

FUNDING: FDA/NIH grant 3P30CA016086-38S2.
JUSTIFICATION: Researchers and policymakers should consider how social
interactions influence the impact of graphic cigarette pack warnings.
CORRESPONDING AUTHOR: Marissa Hall, MSPH, doctoral student, UNC
Gillings School of Global Public Health, Department of Health Behavior, CB 7440
Rosenau Hall, Chapel Hill, NC 27599 , United States, Phone: +1 336-972-3365,
Email: mghall@unc.edu

Oregon's 36 counties each conducted tobacco retail assessments about
tobacco product availability, promotion, placement, and price. Tobacco retailers
and public schools in Oregon were mapped using ArcGIS. Public opinion polls
were administered in 2010 and 2014 to assess support for retail policies.
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GRAPHIC WARNING LABELS INFLUENCE OBJECTIVE HEALTH
RISK KNOWLEDGE AND SUBJECTIVE PERCEPTIONS OF
VULNERABILITY THROUGH DISCRETE PROCESSES

Assessments from Douglas County, one of Oregon's largest counties, found
that 97% of tobacco retailers sold little cigars, 74% sold electronic cigarettes, and
all sold flavored tobacco. In addition, 65% had exterior tobacco advertising, 35%
had interior advertising within 3 feet of the floor, 17% had products within 12 inches
of candy or toys, and 47% offered price discounts. The lowest average price for a
tobacco product was $0.97 for a single, flavored little cigar. The presentation will
highlight aggregate results from all county assessments.

Abigail T. Evans*, PhD1, Ellen Peters, PhD1, Daniel Romer, PhD2, Lydia F. Emery,
BA3, Kaitlin M. Sheerin, BA4, Michael Fardal, BA1, Joseph Macisco, BA1, Mary
Kate Tompkins, BS1, Andrew A. Strasser2, 1The Ohio State University, 2Annenberg
School of Communications, University of Pennsylvania, 3Northwestern University,
4
University of Missouri

An estimated 3,384 tobacco retailers exist in Oregon. Tobacco retailers were
mapped to establish their locations and density, as well as their proximity to
schools.

The Family Smoking Prevention and Control Act gave the Food and Drug
Administration authority over the marketing of tobacco products, including
cigarette packaging. Applying graphic warning labels to cigarette packaging may
serve as an effective way to communicate health risk information to smokers and
encourage cessation. However, the mechanisms by which graphic warning labels
affect risk knowledge and perceived vulnerability to those risks remain unclear,
especially with repeated exposure to warnings. In this experiment, 248 daily
smokers received their own brand of cigarettes over 4 weeks in packages that

The 2010 opinion poll found that providing equal space to public service
messages had the highest support of all policies assessed and prohibiting price
discounts had the lowest support. The presentation will contrast these earlier
findings with results of a 2014 opinion poll.
Assessments show wide availability of tobacco products, particularly flavored
tobacco; GIS mapping provides insight into the effect that density and zoning
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JUSTIFICATION: This study seeks to further understanding of the nature of the
relationship between smoking and body mass index.

restrictions will have on tobacco retailers; and public opinion polling indicates high
support for policies that are not legally feasible and low support for policies that
have withstood legal challenge in other states.

CORRESPONDING AUTHOR: Amy Taylor, PhD, Research Associate, University
of Bristol, 12a Priory Road, Bristol, WI BS8 1TU, United Kingdom, Phone: 0117
9288457, Email: amy.taylor@bristol.ac.uk

FUNDING: This study was supported by the Oregon Tobacco Prevention and
Education Program with Measure 44 tobacco tax revenues.
JUSTIFICATION: Methods and results of this multi-component research initiative
can inform the planning process of tobacco prevention programs that have not yet
engaged in tobacco retail policy work.
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CORRESPONDING AUTHOR: Steven Fiala, MPH, Research Analyst, Oregon
Public Health Division, 800 NE Oregon Street, Suite 730, Portland, OR 97232,
United States, Phone: 971-673-0984, Fax: 971-673-0994, Email: steven.c.fiala@
state.or.us

EDUCATIONAL BOOKLETS FOR THE PREVENTION OF SMOKING
RELAPSE: A RANDOMIZED CONTROLLED STUDY
A. Blyth, V. Maskrey, T. Brown, C. Notley, L. Vincent, R. Holland, M.O. Bachmann,
G. Barton, P. Aveyard, S. Sutton, J. Leonardi-Bee, T.H. Brandon, F. Song*, Norwich
Medical School, University of East Anglia, Norwich, Norfolk, UK
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Objectives: Most people who quit smoking successfully for a short-term will
return to smoking again in 12 months. A previous exploratory meta-analysis
indicated that self-help booklets may be effective for smoking relapse prevention.
This study aimed to evaluate the effectiveness of a set of self-help educational
booklets to prevent smoking relapse in the NHS Stop Smoking Service.

DOES BODY MASS INDEX INFLUENCE SMOKING BEHAVIOUR?
A CAUSAL ANALYSIS USING A MENDELIAN RANDOMIZATION
APPROACH
Amy E Taylor1,2*, Michelle Taylor1,3, George Davey Smith1,3, Marcus R Munafò1,2,
1
MRC Integrative Epidemiology Unit IEU at the University of Bristol, Bristol,
UK, 2UK Centre for Tobacco and Alcohol Studies and School of Experimental
Psychology, University of Bristol, Bristol, UK, 3School of Social and Community
Medicine, University of Bristol, Bristol, UK

Methods: This open, randomised controlled trial (ISRCTN36980856) included
1407 participants who stopped smoking at 4 weeks in NHS stop smoking clinics in
the UK. Participants in the experimental group received a set of 8 revised 'Forever
Free' booklets, and participants in the control group received a single leaflet that is
currently given to NHS patients. Follow-up telephone interviews were conducted
3 & 12 months after quit date. The primary outcome was prolonged, carbon
monoxide verified abstinence from months 4-12.

Background: Mendelian randomization analysis provides evidence that
smoking causally lowers body mass index (BMI). However, this relationship may
be bidirectional if individuals take up smoking or smoke more in order to reduce
BMI. Mendelian randomization removes the possibility of reverse causality and
minimises bias from confounding.

Results: The main demographic characteristics of participants were comparable
at baseline between intervention and control groups. The proportion of prolonged
abstinence at 12 months after quit date was 36.9% in the intervention group
and 38.6% in the control group. There was no statistically significant difference
between the groups (OR 0.93, 95% CI: 0.75 to 1.15). In addition, there were no
statistically significant differences between the groups in other secondary smoking
outcomes, such as seven day self-reported point smoking prevalence, and verified
smoking abstinence at the final follow-up. Subgroup and regression analyses did
not reveal direct or moderating effects of any baseline characteristics upon the
efficacy of the intervention.

Methods: Using data from 6,276 mothers in the Avon Longitudinal Study of
Parents and Children (ALSPAC), we investigated observational associations
between BMI and both smoking initiation and smoking heaviness. We also
performed a Mendelian randomization analysis using a genetic risk score based on
32 BMI associated single nucleotide polymorphisms as a proxy for BMI. Analyses
were additionally performed stratified by educational attainment.
Results: Observationally, BMI was associated with increased odds of smoking
initiation (odds ratio (OR) for being an ever vs never smoker per unit increase in
BMI: 1.02, 95% CI: 1.00, 1.03). BMI was also associated with increased smoking
heaviness within 1,796 smokers (increase in cigarettes per day smoked per unit
increase in BMI: 0.19, 95% CI: 0.09, 0.28). In Mendelian randomization analysis,
there was no strong evidence that the BMI genetic risk score was associated
with smoking initiation (OR per standard deviation (SD) increase in genetic risk
score: 1.04, 95% CI: 0.99, 1.09) or smoking heaviness (change in cigarettes per
day smoked per SD increase in genetic risk score: 0.13, 95% CI: -0.18, 0.50).
However, effect sizes from Mendelian randomisation analysis were consistent with
observational effect sizes. When analyses were stratified by education (degree/
high-school vs other) there was evidence in observational analysis that BMI
was only positively associated with smoking initiation in the higher educational
attainment group. The results of the Mendelian randomization analysis showed a
similar pattern but were not well powered to detect a difference.

Conclusions: A set of 8 revised Forever Free booklets was no more effective
than a single leaflet for the prevention of smoking relapse in quitters who used
NHS Stop Smoking Services in the UK. Initially developed for, and validated on,
self-quitters, the booklets appear not to provide additional benefit to smokers
who already receive a high-quality intensive intervention, such as the NHS stop
smoking service.
FUNDING: UK NIHR Health Technology Assessment Programme (Project
09/91/36)
JUSTIFICATION: The study provided high quality evidence on the use of self-help
educational materials for the prevention of smoking relapse.
CORRESPONDING AUTHOR: Fujian Song, University of East Anglia, Norwich
Medical School, Norwich, NR$ 7TJ, United Kingdom, Phone: 44 1603 591253,
Email: fujian.song@uea.ac.uk

Conclusion: Observationally there are strong links between BMI and smoking
behaviour. There is suggestive evidence that this may be patterned by education,
but this should be followed up in larger samples using the Mendelian randomization
approach.
FUNDING: Amy Taylor and Marcus Munafò are members of the UK Centre
for Tobacco and Alcohol Studies, a UKCRC Public Health Research: Centre
of Excellence. Funding from British Heart Foundation, Cancer Research UK,
Economic and Social Research Council, Medical Research Council, and the
National Institute for Health Research, under the auspices of the UK Clinical
Research Collaboration, is gratefully acknowledged. This work was supported by
the Medical Research Council (grant number MC_UU_12013/1, MC_UU_12013/6).
Michelle Taylor is funded by a Wellcome Trust PhD Studentship.
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receiving mail-delivered varenicline compared to standard mail-delivered nicotine
replacement therapy (NRT). Participants in the varenicline arm (n=200) were
instructed to contact their primary care physician (PCP) to obtain a prescription
for varenicline, fax it back for filling the order, and then the NYSSQL would mail
their medication (including refills) to their home; those in the NRT arm (n=100)
were mailed patches using an existing protocol. All participants were scheduled
to receive 12 weeks of pharmacotherapy. Results suggest that it is somewhat
feasible to distribute varenicline in a quitline setting; however, our data indicated
that a sizable proportion of our pilot study sample did not submit a prescription
for dispensing of varenicline. Thus, opportunities exist to improve participant
engagement with the varenicline protocol via a quitline. The primary treatment
outcome was self-reported 7-day point prevalence at the 4-month follow-up. The
per-protocol quit rates, which only included those in the varenicline arm who filled
a prescription, showed no difference in quit rates (36% varenicline [n=36] vs.
46% NRT [n=50], p = 0.36). Several barriers with the varenicline protocol were
identified, including the patient being unable (or not wanting) to contact their PCP
to obtain a prescription, and concerns regarding potential side effects. Suggestions
for enhancing the efficacy of the varenicline delivery protocol are discussed.

THE IMPACT OF NEIGHBORHOOD VIOLENCE AND SOCIAL
COHESION ON SMOKING BEHAVIORS IN MEXICO
Nancy L. Fleischer*1, Paula Lozano1, Edna Arillo Santillán2, Luz Myriam Reynales
Shigematsu2, James F. Thrasher2,3, 1Department of Epidemiology and Biostatistics,
Arnold School of Public Health, University of South Carolina, Columbia, SC,
USA, 2Departamento de Investigación sobre Tabaco, Instituto Nacional de Salud
Pública, Cuernavaca, México, 3Department of Health Promotion, Education and
Behavior, Arnold School of Public Health, University of South Carolina, Columbia,
SC, USA
Background: Mexico has recently experienced serious increases in violent
crime, which impact a variety of health indicators. We examined the relationship
between self-reported neighborhood-level violence and smoking intensity, quit
behaviors and relapse among a cohort of smokers in 7 Mexican cities from
2011-2012, and whether the relationships were modified by neighborhood-level
social cohesion.

FUNDING: This research was supported in part by National Institutes of Health
grants T32-DA007238 (to AMR). Study drug was provided by Pfizer through an
investigator initiated grant (IIR WS2352558).

Methods: Data were analyzed from adult smokers and recent ex-smokers who
participated in Waves 5-6 of the International Tobacco Control Mexico Survey.
Questions on neighborhood violence and social cohesion were asked of Wave 6
survey participants (n=2129 current and former smokers, n=150 neighborhoods).
Neighborhood-level averages for violence and social cohesion (possible
range 4-16 and 5-25, respectively) were assigned to individuals, based on the
neighborhood in which they lived. We used generalized estimating equations to
determine associations between neighborhood indicators and smoking intensity
(≥6 cigarettes per day), quit attempts, quit success, and relapse.

JUSTIFICATION: This study assessed the feasibility of distributing varenicline
through a smokers’ quitline, and compared cessation activity between those
receiving mail-delivered varenicline compared to standard mail-delivered nicotine
replacement therapy. Delivery of varenicline via a smokers’ qutline may improve
access to effective pharmacotherapy for many smokers.
CORRESPONDING AUTHOR: Alana Rojewski, PhD, Yale School of Medicine,
Psychiatry, SATU, New Haven, CT 06511, United States, Phone: 203-974-5758,
Email: alana.rojewski@yale.edu

Results: Higher neighborhood violence was associated with higher smoking
intensity [Risk Ratio (RR)=1.06 for a one-unit increase, 95 % Confidence Interval
(CI) 1.01-1.11], and fewer quit attempts (RR=0.89 for a one-unit increase, 95
% CI 0.83-0.94). Neighborhood violence was not associated with successful
quitting or relapse. Higher neighborhood social cohesion was associated with
more quit attempts and more successful quitting. Neighborhood social cohesion
also modified the impact of neighborhood violence on smoking intensity:
neighborhoods with higher violence had lower intensity of smoking in high social
cohesion neighborhoods than in low social cohesion neighborhoods.
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E-CIGARETTES, E-HOOKAHS, AND VAPE PENS: ADOLESCENTS'
AND YOUNG ADULTS' PERCEPTIONS OF ELECTRONIC NICOTINE
DELIVERY SYSTEMS (ENDS)

Conclusion: Smokers living in neighborhoods with more violence may smoke
more cigarettes per day and make fewer quit attempts than their counterparts in
less violent neighborhoods. Neighborhood social cohesion may buffer the impact
of violence on smoking intensity.

Kimberly G. Wagoner, DrPH, MPH*1, Jennifer Cornacchione, PhD1, Erin L. Sutfin,
PhD1, Randall Teal2, Beth Moracco, PhD, MPH3, 1Department of Social Sciences
and Health Policy, Wake Forest School of Medicine, 2Lineberger Comprehensive
Cancer Center, University of North Carolina at Chapel Hill, 3Department of Health
Behavior, University of North Carolina at Chapel Hill

FUNDING: Funding for data collection came from the Mexican Consejo Nacional
de Ciencia y TecnologÍa (Salud-2007-C01-70032), with additional funding for
analysis provided by the National Cancer Institute at the National Institutes of
Health (P01 CA138389) and the Canadian Institutes for Health (57897, 79551,
and 115016).

Introduction: In 2007, electronic nicotine delivery systems, ENDS, became
available in the US, launching a new category of tobacco products. These products
initially resembled cigarettes (cigalikes); however, recently, new varieties have
emerged. Little is known about how these products are perceived and whether
perceptions vary by sub-type. We sought to understand adolescents' and young
adults' perceptions of ENDS and identify the language they use for them.

CORRESPONDING AUTHOR: Nancy Fleischer, PhD, MPH, Assistant Professor,
University of South Carolina, Arnold School of Public Health, Epidemiology and
Biostatistics, 915 Greene St, Columbia, SC 29208, United States, Phone: 803777-6220, Email: nfleischer@sc.edu

Methods: We conducted 10 focus groups of 77 participants, stratified by age
(young adults: 18-24; adolescents: 14-17) and use (user/susceptible non-user)
of novel products (cigarillos, hookah, ENDS). Focus groups were transcribed
verbatim. Two investigators independently coded transcripts for emergent themes
related to participants' knowledge and perceptions of ENDS.
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FEASIBILITY OF DELIVERING VARENICLINE THROUGH A
TELEPHONE QUITLINE TO PROMOTE SMOKING CESSATION

Results: Participants were 57% female, 56% White, and 26% Black. Most
participants were aware of ENDS and perceived them to be less harmful than
cigarettes. They had concerns about chemicals in the products, as well as the
uncertainty of associated health risks. Participants reported that ENDS users have
decreased ability, compared to cigarettes, to regulate nicotine consumption. They
clearly differentiated e-cigarettes (cigalikes) from other ENDS devices, reporting
that e-cigarettes are disposable, unflavored, and contain nicotine. While a variety
of terms, such as e-hookah, hookah vapes, shisha pens, and vape pens, were
used to describe other sub-types of ENDS, e-hookah was the term most often
used. These other products were described as convenient (e.g., can be used
in school), flavored, and sometimes without nicotine. Participants perceived
e-cigarette users to be older, addicted smokers who are trying to quit. They had
more favorable perceptions of e-hookah users as fun people who do smoke tricks
and publicize use on social media.

Alana M. Rojewski, PhD1*, Andrew Hyland, PhD2, Martin Mahoney, MD, PhD2,
Louise M. Cooper, R.Ph, MS3, Paula Celestino, MPH2, James Koutsky2, Susan
Pike2, Benjamin A. Toll, PhD1,4,5, 1Yale School of Medicine, 2Roswell Park Cancer
Institute, 3University at Buffalo School of Pharmacy and Pharmaceutical Sciences,
4
Smilow Cancer Hospital at Yale-New Haven, 5Yale Cancer Center
Telephone quitlines are an easily accessible means for delivering cessation
services and permit smokers to receive tailored behavioral counseling either
alone or in combination with approved pharmacotherapy. Varenicline, available
in the U.S. by prescription only, may show superior quit rates to the nicotine
patches but has not been routinely delivered by quitlines. The present study
sought 1) to assess the feasibility of distributing varenicline through the NY State
Smokers' Quitline (NYSSQL); and 2) to compare cessation activity between those
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Conclusions: Findings suggest adolescents and young adults are aware of and
have varying perceptions about different sub-types of ENDS. They specifically
differentiated e-cigarettes from other ENDS devices, for which they had multiple
names. Differential perceptions of ENDS sub-types have implications for
measurement.

EFFECTS OF VARIATION IN MEDIA DOSE AMONG NONSMOKERS
FOR THE 2013 TIPS FROM FORMER SMOKERS CAMPAIGN
Robert Alexander, PhD1, Kevin Davis, MA2, Tim McAfee, MD1, Paul Shafer,
MA2, Deesha Patel, MPH1, Terry Pechacek, PhD1, Robert Rodes, MS1, Rebecca
Bunnell, ScD1, 1OSH, NCCDPHP, CDC, 2RTI International

FUNDING: Research reported in this abstract was supported by grant number
P50CA180907 from the National Cancer Institute and FDA Center for Tobacco
Products (CTP). The content is solely the responsibility of the authors and does
not necessarily represent the official views of the NIH or the Food and Drug
Administration.

Media campaigns have been shown to be effective at promoting quit attempts
and reducing tobacco use but less is known about their impact on nonsmokers.
In 2013, CDC launched a second round of ads for its Tips From Former Smokers
(Tips) campaign. Tips featured graphic, emotional testimonials to motivate
smokers to quit and nonsmokers to encourage loved ones to quit. A national
media buy was supplemented with additional local media buys within 67 randomly
selected small to mid-sized “heavy-up” designated media markets (DMAs) with a
total population of 35 million. We assessed whether variations in media exposure
to 2013 Tips affected key outcomes among nonsmokers using a nationally
representative sample of 2,843 nonsmokers following the 16-week campaign. We
excluded the 20 largest DMAs and compared campaign exposure and behaviors
between nonsmokers in the heavy-up and standard dose DMAs. Nonsmokers
(83.9% vs. 73.9%, p<0.01) in heavy-up DMAs reported higher awareness of Tips
ads than those in standard-dose DMAs. Those in the heavy-up DMAs talked with
family and friends about the dangers of smoking (43.1% vs. 35.7%, p<0.01) and
encouraged a friend or family member to quit smoking (45.5% vs. 40.0%, p<0.05)
at higher rates than those in standard-dose DMAs. This projects to 1.4 million
additional nonsmokers educating family and friends about the dangers of smoking
and an additional 1.0 million encouraging quitting as a result of the heavy-up
advertising. Those in heavy-up DMAs were also significantly more likely to identify
COPD or chronic bronchitis (95.4% vs. 88.9%, p<0.01), hole in throat (stoma)
(92.0% vs. 85.5%, p<0.01), heart disease (91.0% vs. 86.8%, p<0.05), asthma
(89.7% vs. 84.7%, p<0.01), stroke (84.6% vs. 80.4%, p<0.05), and amputations
(57.6% vs. 45.6%, p<0.01) as health consequences of smoking. Randomly
assigned increases in media dose for the 2013 Tips campaign were associated
with increased cessation support behavior and specific disease knowledge related
to the health consequences of smoking among nonsmokers. Investment in hardhitting media campaigns is an important strategy for ending the tobacco epidemic.
pidemic.

JUSTIFICATION: Findings from this study have the potential to influence the way
in which ENDS use is measured in future studies.
CORRESPONDING AUTHOR: Kimberly Wagoner, DrPH, MPH, Senior Research
Associate, Wake Forest School of Medicine, Social Sciences and Health Policy,
Medical Center Boulevard, Winston-Salem, NC 27157, United States, Phone:
336-713-4223, Email: kwagoner@wakehealth.edu
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DUAL TRAJECTORIES OF CIGARETTE SMOKING AND
SMOKELESS TOBACCO USE FROM ADOLESCENCE TO MIDLIFE
AMONG MALES IN A MIDWESTERN U.S. COMMUNITY SAMPLE
Jonathan T. Macy*1, Jing Li1, Pengcheng Xun1, Clark C. Presson2, Laurie Chassin2,
1
Indiana University, 2Arizona State University
Introduction: Identifying trajectories of tobacco use is critical for understanding
its natural history and targeting interventions. Several studies have identified
multiple cigarette smoking trajectories from adolescence to adulthood, but
research on trajectories of smokeless tobacco and dual use of smokeless tobacco
and cigarettes is very limited. This study identified trajectories of both cigarette
smoking and smokeless tobacco use that started in adolescence and extended
into midlife and tested correlates of trajectory group membership.
Methods: This study included all male participants in a longitudinal study who
reported cigarette smoking or smokeless tobacco use in 1987, 1993, 1999, 2005,
or 2011 (N=2230). Group-based trajectory analyses were conducted with zeroinflated Poisson models. Analysis of variance was used to test adolescent health
beliefs associated with trajectory group membership.

FUNDING: Data collection and analysis was supported by the Centers for Disease
Control and Prevention (CDC), Department of Health and Human Services.
JUSTIFICATION: Higher mass-media advertising levels can support clinical
practice related to smoking cessation by increasing patients' of certain subpopulations interest in quitting as well as increasing nonsmoker’s cessation
support behavior.

Results: Five smoking trajectory groups were identified: (1) consistent
abstinence; (2) late onset intermittent, then cessation; (3) early onset regular, then
cessation; (4) delayed onset regular, then cessation; and (5) consistent regular.
Four smokeless tobacco trajectory groups were identified: (1) early onset, then
cessation; (2) consistent abstinence; (3) late onset, escalating; and (4) consistent
regular. The most common dual use trajectories indicated consistent regular use of
one product and abstinence from the other product. Adolescent beliefs favorable to
smoking and smokeless tobacco were associated with membership in consistent
regular use groups.

CORRESPONDING AUTHOR: Robert Alexander, PhD, MPH, CHES, CDC, 4770
Buford Highway NE MS-F79, Atlanta, GA 30341, United States, Phone: 770-4881212, Email: ria8@cdc.gov
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Conclusions: The prevalence of dual use of cigarettes and smokeless tobacco
was low, and there was little evidence to suggest switching between tobacco
products. The findings support the use of product-specific messaging in prevention
and cessation interventions. Participants who held more positive beliefs about
smoking and smokeless tobacco as adolescents were more likely to be consistent
regular users of cigarettes and smokeless tobacco into adulthood. These beliefs
are potentially useful targets in campaigns to prevent adolescents' use of cigarettes
and smokeless tobacco.

SMOKERS' EXPERIENCE WITH AND PERCEPTIONS OF
TOBACCO INDUSTRY DIRECT MAIL: FOCUS GROUP RESEARCH
M. Jane Lewis, Dr.P.H., M.A*, Olivia A. Wackowski, PhD, MPH, Rutgers School of
Public Health, Center for Tobacco Studies
Background and Methods: Tobacco industry direct mail marketing is a frequently
utilized but understudied form of marketing employed by the tobacco industry.
Research in this area has been hampered by the very nature of direct marketing
as a non-public source of marketing with limited visibility and the difficult of directly
observing its influence on receivers' smoking behaviors. In an effort to increase
our understanding of this area, explore the potential impact of direct mail, and
inform development of a national survey on direct mail marketing, we conducted
seven focus groups with New Jersey smokers who reported receiving direct mail.
Questions investigated smokers' experience with and perceptions of direct mail
and were based on our experience in monitoring direct mail, content analyses
of direct mail, document research on the industry's purposes for direct mail, and
marketing literature. Focus groups were conducted with young adult smokers

FUNDING: This work was supported by the National Institute on Drug Abuse at the
National Institutes of Health (DA013555).
JUSTIFICATION: Results from this study suggest the use of tobacco productspecific messaging and the targeting of health beliefs about tobacco products in
prevention and cessation campaigns.
CORRESPONDING AUTHOR: Jonathan Macy, Indiana University, Applied Health
Science, 1025 E 7th St, Bloomington, IN 47405, United States, Phone: 812-8560704, Email: jtmacy@indiana.edu
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FUNDING: Oklahoma Tobacco Research Center

(ages 18-34), smokers aged 35 and over, and former smokers or smokers of any
age in the process of quitting. Discussions were audiotaped and transcribed and
analyzed for themes using Atlas.ti.

CORRESPONDING AUTHOR: Nasir Mushtaq, MBBS, PhD, Assistant Professor,
Univesity of Oklahoma Health Sciences Center, Biostatistics and Epidemiology,
4502 East 41st Street, Tulsa, OK 74135, United States, Phone: 918-660-3680,
Fax: 918-660-3671, Email: Nasir-Mushtaq@ouhsc.edu

Results: Findings point to the importance of price-reducing coupons transmitted
through direct mail, visual impact of envelope color and content, and the receipt
of a variety of gifts from tobacco brands delivered through direct mail. For the
most part, participants wanted to continue receiving direct mail and reported also
receiving direct e-mail and visiting brand websites, thus pointing to participation
in and knowledge of several forms of direct to consumer marketing. Participants
confirmed that others in their household saw the mail that came to their homes,
including their children. Although some discounted direct mail's influence on their
smoking, others noted that receipt of direct mail could make it harder to quit and
influence consumption, particularly through its distribution of coupons.
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SMOKERS' PURPOSEFUL, PRE-CESSATION PHYSICAL ACTIVITY
OVER 4 WEEKS FACILITATES QUIT DAY REDUCTION OF
SMOKING CUE REACTIVITY
Bradley N. Collins*, PhD1, Uma S. Nair, PhD1, Freda Patterson, PhD1, Sean
McCormick, MS1, Daniel Rodriguez, PhD2, 1Temple University, 2La Salle University

Conclusion: Additional research is needed to further examine direct mail
marketing to establish the prevalence of receipt and exposure and its influence on
receivers perceptions and smoking behaviors

An emerging area in public health research focuses on testing multiple health
behavior change (MHBC) interventions to simultaneously address multiple risk
behaviors. Strategies targeting smoking and promoting physical activity (PA) are
priority (particularly in underserved populations) due to their synergistic influence
on morbidity/mortality risk. However, little is known about mechanisms that may
explain how PA facilitates smoking behavior change. Based on evidence that it can
attenuate nicotine withdrawal and negative affect, PA may be a potent alternative
reinforcer to smoking. Thus, engaging in purposeful PA to manage smoking urges
may facilitate the reduction (extinction) of smoking cue reactivity in high-risk
situations. We tested this hypothesis in a parent MHBC intervention study that
integrated smoking cessation counseling with advice promoting low-to-moderate
PA (walking) as the primary urge coping strategy during 4 weeks prior to quit day.
Hypothesis: Compared to smokers randomized to receive intensive coping skills
training without PA (smoking cessation counseling; SCC-only), smokers receiving
MHBC counseling would demonstrate greater reduction in quit day cue reactivity
over 4 massed trials. Methods: Abstinent quitters were exposed to 5-minute
exposure trials that included handling a lit cigarette. Urge was measured using
Ussher's strength of urge scale. LGCM tested the effect of MHBC counseling
on change in cue reactivity while controlling for gender, FTND, CESD, and BMI.
Results: N=79 participants completed the study (51% male, 77% African American,
mean age= 42.1 + 10.9, FTND= 5.3 + 1.3, BMI= 29.9 + 7.4 and CESD= 9.5 + 5.4.)
The LGCM model demonstrated good fit, χ2(24, 69)=21.074, p=.63; CFI=1.00,
RMSEA=0.00 (90%CI=0.00, .81), probability RMSEA≤.05=.81; WRMR=.27.
MHBC was associated with a 13% decrease in urge across trials compared to
SCC-only (β= -0.13, p=.07). Results suggest that PA may be a more potent urge
coping skill than SCC-only strategies in facilitating extinction of quit day cue
reactivity (a predictor of smoking outcomes and potential behavioral mechanism
through which purposeful PA adoption may promote smoking behavior change.)

FUNDING: This work was funded by the National Cancer Institute R21CA155956-01
JUSTIFICATION: Direct mail marketing to requesting adults is currently considered
commercial speech and subject to minimal restrictions; evidence of its appeal and
impact may point to policies or interventions that can limit its appeal.
CORRESPONDING AUTHOR: M. Jane Lewis, DrPH, Associate Professor,
Rutgers School of Public Health, Center for Tobacco Studies, 335 George St, New
Brunswick , NJ 08903, United States, Phone: 732 235 9742, Fax: 732 235 9777,
Email: lewismj@sph.rutgers.edu
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CARDIOVASCULAR RISK PARAMETERS IN MALE SMOKELESS
TOBACCO USERS
Nasir Mushtaq, MBBS, PhD*, Laura A. Beebe, PhD, Mary B. Williams, PhD,
Oklahoma Tobacco Research Center, University of Oklahoma Health Sciences
Center
Despite considerable decreases in smoking, smokeless tobacco (ST) use
prevalence in the US has not significantly changed in the past several years. Due
to aggressive marketing and promotion of ST products and increasing use of ST
by current smokers, it is important to evaluate ill health effects of ST use. Cigarette
smoking is a well-documented major risk factor for cardiovascular disease (CVD);
however, there is inadequate evidence of such an association for ST use.The aim
of this study was to evaluate cardiovascular risk parameters in male ST users. ST
users were compared to cigarette smokers and non-tobacco users.

FUNDING: Funded by American Heart Association (13CRP14560028; Nair, PI)
JUSTIFICATION: Promoting physical activity as a primary coping strategy to
manage urges and cravings.

Data from 11,614 male adults who participated in the National Health and
Nutrition Examination Survey (NHANES) 2003-2010 were used. Tobacco use
was defined on the basis of current smoking and recent use of ST products
(chewing tobacco or snuff). Associations were examined using univariate and
multiple logistic regression with odds ratios (OR) and 95% confidence intervals
(CI) reported. Taylor Series linearization approach was used to account for the
complex sample design and to perform weighted analysis of the aggregate data.

CORRESPONDING AUTHOR: Uma Nair, PhD, Temple University, 986 Ritter
Annex, Philadephia, PA 19122, United States, Phone: 215-204-6251, Email: uma.
nair@temple.edu
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The prevalence of exclusive ST use in the study sample was 4.5%; whereas,
25.4% were exclusive smokers. The majority of ST users were Non-Hispanic White
(92%). 38.1% of ST users were hypertensive and 26.3% had high cholesterol
levels. Most (82.5%) were overweight (32.9%) or obese (49.5%). Multiple logistic
regression analysis indicated that ST users were 1.68 (95%CI: 1.15-2.45) times
more likely to have hypertension compared to smokers when adjusted for other
covariates. Similarly, the odds were significantly higher when ST users were
compared to non-tobacco users (aOR=1.59, 95%CI: 1.12-2.24). ST users were
almost twice as likely to be obese compared to non-tobacco users (aOR=1.98,
95%CI: 1.23-3.18) and their adjusted odds of being obese were increased more
than four-fold compared to smokers (aOR=4.25, 95%CI: 2.66-6.77). ST users had
significantly higher uptake of nicotine and NNK compared to smokers.

ESTIMATES OF SMOKING-ATTRIBUTABLE MEDICAL
EXPENDITURES BY AGE, SEX, AND CIGARETTE SMOKING
STATUS USING A RELATIVE RISK APPROACH
Michael V. Maciosek, PhD1, Xin Xu, PhD2*, Amy L. Butani, BS1, Terry F. Pechacek,
PhD2, 1HealthPartners Institute for Education and Research, 2Office on Smoking
and Health, Centers for Disease Control and Prevention
Introduction: To accurately assess the benefits of tobacco control interventions
and to better inform decision makers, knowledge of smoking-attributable medical
expenditures by age, gender, and smoking status is essential. The existing
evidence is limited by highly aggregated estimation of smoking-attributable
medical expenditures, or by spikes in medical utilization of recent quitters whose
cessation was likely prompted by smoking-related disease symptoms.

Study findings indicate substantial association of ST use with hypertension and
obesity which are independent risk factors of CVD.

Methods: We demonstrate an approach to distribute smoking-attributable
expenditures by age (35-54, 55-64,65-74, and 75+ years), gender (male, female),
and cigarette smoking status (current, former) by using evidence-based relative
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of cigarette smoking when treating drug use disorders may help improve long-term
outcomes and reduce the negative consequences of both substances.

risks of smoking-related diseases to reflect the known epidemiologic risks of
smoking. We allocate hospitalization days obtained from the 2010 National
Hospital Discharge Survey for smoking-related diseases according to the latest
relative risks of smoking-attributable mortality presented in the 2014 Surgeon
General report on the health consequences of smoking. Based on this approach,
we distribute the national estimates of attributable expenditures by age, sex and
smoking status. Sensitivity analyses are conducted to assess potential impacts
of underlying assumptions, including discharge diagnosis codes used to identify
hospital stays, hospital stays vs. hospital days, and disease condition-specific
expenditures.

FUNDING: No funding
JUSTIFICATION: Our study provides evidence showing the important of concurrent
smoking cessation-drug disorder treatment in improving outcomes and recovery
efforts over the long term.
CORRESPONDING AUTHOR: Renee Goodwin, PhD, MPH, Associate Professor,
CUNY, Psychology and Public Health, 65-30 Kissena Blvd, Queens, NY 11367,
United States, Phone: 646-344-9849, Email: rdg66@columbia.edu

Results: Within each age group, medical expenditures of formers smokers are
about 70% lower than current smokers. Both current and former smokers ages
75+ have about 12 times smoking-attributable expenditures of those between 35
and 54. The sensitivity analysis revealed that large changes to relative risks might
alter these patterns, indicating the importance of developing reliable estimates of
relative risks for disease events.
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DO PHYSICIANS DIFFERENTIATE BETWEEN DAILY AND
NONDAILY SMOKERS WHEN COUNSELING FOR SMOKING
CESSATION?

Conclusions: Using a relative risk approach, our analysis shows that smoking
cessation can substantially reduce healthcare costs. Enhanced implementation of
evidence-based tobacco control interventions that promote intervention-induced
quitting may reduce the health burden and economic impact of tobacco-related
diseases in the United States.

Samir S. Khariwala, MD, MS*1, Taneisha Scheuermann, PhD2, Xianghua Luo,
PhD1, Nicole L Nollen, PhD2, Kim Pulvers, PhD4, Kamran Siddiqi, MBBS, PhD,
MPH 5, Scott Sherman, MD, MPH3, Jasjit S. Ahluwalia, MD, MPH, MS1, 1University
of Minnesota, 2University of Kansas, 3New York University, 4California State
University-San Marcos, 5University of York

FUNDING: This project was supported in part by a contract to Centers for Disease
Control and Prevention (CDC). The findings and conclusions in this report are
those of authors and do not necessarily represent the official positions of the
Centers for Disease Control and Prevention.

Background: Nondaily smoking has increased in the US in the past decade.
Nondaily smoking is often perceived to be less hazardous than daily smoking
(DS) despite recent work showing that nondaily smokers (NDS) are exposed to
significant levels of carcinogens. We sought to examine how physicians approach
smoking cessation among NDS.

JUSTIFICATION: Enhanced implementation of evidence-based tobacco control
interventions that promote intervention-induced quitting may reduce the health
burden and economic impact of tobacco-related diseases in the United States.

Methods: Participants were NDS (smoked on < 24 days in the 30 days) and
DS (smoked on >25 days in the past month) recruited using a panel research
company who completed an online survey. The online questionnaire queried
their experiences with physicians' approach to their tobacco use over the last 12
months.

CORRESPONDING AUTHOR: Xin Xu, Centers for Disease Control and
Prevention, 4770 Buford Highway - Mailstop F-79, Atlanta, GA 30341, United
States, Phone: 770-488-6470, Email: xinxu@cdc.gov

Results: Participants included native NDS (no history of daily smoking > 6
months; n=297), converted NDS (previously smoked daily > 6 months; n=904),
light DS (smoked <10 cigarettes per day [cpd]; n=578), and heavy DS (smoked >10
cpd; n=597). Heavy and light DS were more likely to be advised to stop smoking
(OR=2.77 and 2.35, respectively, both p<.0001) than native NDS. Intention to quit
in the next six months was a significant effect modifier (p=.03) on the association
between smoker type and the odds of being offered cessation assistance. Heavy
and light DS intent on quitting in the next six months were more likely to be offered
cessation assistance compared to native NDS [OR=3.62 (p<0.0001) and 2.55
(p<0.01), respectively]. Among those not intending to quit, heavy DS were slightly
more likely to be offered assistance in quitting (OR=1.64, p=.04) compared to
native NDS. Lastly, converted NDS, light DS and heavy DS were all much more
likely to have their health professional arrange follow-up with their office regarding
cessation or refer them to a cessation program (OR=3.07 [p<.0001], 2.53
[p<.01], and 2.94 [p<.001], respectively) than native NDS. Conclusions: Our data
demonstrate that, compared to DS, native NDS are less likely to 1) be advised by
their physician to quit smoking, 2) be offered assistance in smoking cessation or
3) be scheduled for follow-up regarding smoking cessation or referred to smoking
cessation program. This may represent a reflection of common misperceptions
that nondaily smoking does not incur risk.

POS3-60

CIGARETTE SMOKING AND THE RISK OF DRUG USE DISORDER
RELAPSE AMONG ADULTS IN RECOVERY: A PROSPECTIVE
STUDY
Renee D Goodwin*1,2, Jonathan Platt2, Andrea H Weinberger3,4, 1City University of
New York, 2Columbia University, 3Yeshiva University, 4Yale University
Aims: Individuals in recovery from illicit substance use disorders (SUDs)
frequently continue to smoke cigarettes. This study examined the relationship
between cigarette smoking status and risk of SUD relapse among adults with a
history of remitted SUDs in the United States.
Design: Data were drawn from Wave 1 (2001-2002) and Wave 2 (2004-2005) of
the National Epidemiologic Survey on Alcohol and Related Conditions.
Setting: Face-to-face interviews with adult U.S. civilians.
Participants: Analyses included the subsample of respondents who completed
both waves of data collection reported a history of drug abuse and/or dependence
prior to Wave 1.

FUNDING: This project is funded by Pfizer's Global Research Awards for Nicotine
Dependence (Ahluwalia).

Measurements: Relationships between Wave 1 cigarette smoking status
(smoker, non-smokers) and Wave 2 drug use and disorder (abuse and/or
dependence) were examined using logistic regression analyses. Analyses were
adjusted for demographics; mood, anxiety, and substance use disorders and
nicotine dependence.

JUSTIFICATION: This research has the potential to influence physicians’ approach
to smoking cessation counseling in nondaily smokers.
CORRESPONDING AUTHOR: Samir Khariwala, MD MS, U. Minnesota,
Otolaryngology-Head and Neck Surgery, MMC 396, Minneapolis, MN 55455,
United States, Phone: 6126259449, Fax: 6126252101, Email: khari001@umn.edu

Findings: Use of cigarettes at Wave 1 was associated with increased odds
of drug use (OR= 1.44; 95% CI= 1.17-1.78) and drug use disorders (OR= 1.41
(1.23-1.62) at Wave 2 among those with remitted SUDs at Wave 1, after adjusting
for demographics, psychiatric disorders, alcohol use disorders and nicotine
dependence.
Conclusions: Among adults with remitted illicit drug use disorders, use of
cigarettes appears to be associated with significantly increased likelihood of
relapse to drug use and drug use disorder three years later. Concurrent treatment
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variable power, nicotine levels). Older adults (aged 45-65) also like having flavors
as options, but are less likely to explore flavor or product options. Flavors were
reported to reduce bitterness of nicotine such that the taste of regular cigarettes
or e-cigarettes having tobacco flavor seemed too strong. Some participants
expressed the sentiment that they enjoyed the experience of "exhaling" and
producing voluminous "clouds" of vapor. Notably, participants' description of their
daily use pattern varied to the degree that no common "unit" of a "session" could
be easily summarized. Participants speculated that e-cigarettes would be a better
health option compared to cigarettes. All of the information obtained from this study
would inform future studies for developing additional qualitative research with subpopulations as well as quantitative population-level measures of e-cigarette use by
former smokers and dual users.

AN INTENSIVE BEHAVIORAL COUNSELING INTERVENTION
TO SIMULTANEOUSLY PROMOTE PHYSICAL ACTIVITY AND
SMOKING CESSATION: A PROOF OF CONCEPT STUDY
Uma S. Nair, PhD*1, Bradley N. Collins, PhD1, Freda Patterson, PhD1, Daniel
Rodriguez, PhD2, 1Temple University, 2La Salle University
Tobacco use and lack of physical activity (PA) independently contribute to
death/disease risk. Multiple health behavior change(MHBC) interventions targeting
both at-risk behaviors simultaneously have large potential for public health
impact. Smoking-PA intervention studies show promising results but have limited
generalizability to underserved populations. This proof-of-concept study tested
feasibility and potential efficacy of a novel MHBC intervention in promoting and
sustaining PA and smoking abstinence among underserved sedentary smokers.
All participants received 5 weeks of intensive individualized smoking cessation
counseling (SCC).They were randomized to either SCC-only or SCC integrated
with low-to-moderate-intensity PA (SCC+LMPA) which included (a) guiding
participants with a tailored algorithm to reach and maintain ACSM-recommended
10,000 steps/day by Week 4 (quit day) and (b) promoting short bouts of PA as
a primary smoking urge management strategy. Pedometers and International
Physical Activity Questionnaire (IPAQ) were used to assess 7-day point prevalence
PA at quit day, 1-week and 1-month follow-up. Smoking status was assessed
using 7-day timeline follow-back. N=79 participants (78% of sample) completed
the study. Sample characteristics include 51% male, 77% African American, 59%
< H.S. education. Mean age = 42.1 + 10.9; FTND = 5.3 + 1.3, BMI = 29.9 + 7.4.
SCC+LMPA mean quit day step count (M=7207.25, SD=4276.03) was greater than
SCC-only (M=3947.03, SD=3655.27)(t=3.36, p<.01) - group difference maintained
at 1 month (t=2.27, p=.03). 38% of the sample were abstinent at 1-month (no
group difference), and abstinent participants had higher steps/day (t=1.37, p=.17)
and greater reported time and energy expended (METS) in moderate-intensity
PA (t=2.16, p=.03). We will present multivariable models to further explain effects
of PA on smoking cessation. Results suggest that SCC+LMPA participants are
likely to achieve equivalent quit rates as intensive SCC-only while also increasing
and maintaining PA. Thus, our model demonstrates feasibility and preliminary
efficacy of an MHBC intervention in promoting healthier lifestyle behaviors in an
underserved population.

FUNDING: Center for Tobacco Products, Food and Drug Administration
JUSTIFICATION: The present study will provide timely data regarding e-cigarette
use patterns, behaviors, and experiences among adult e-cigarette users, in
particular the similarities and differences of user behaviors and experiences for
both combustible and e-cigarettes.
CORRESPONDING AUTHOR: Hyoshin Kim, PhD, Battelle, 1100 Dexter Ave
North, Suite 400, Seattle, WA 98109, United States, Phone: 2067347901, Email:
kimh@battelle.org
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BELIEFS ABOUT E-CIGARETTES AMONG QUITLINE
COUNSELORS
Sharon E. Cummins, PhD1*, Scott Leischow, PhD 2, Linda Bailey, J.D.3, Lesley
Copeland, MA1, Shu-Hong Zhu, PhD1, 1University of California, San Diego, 2Mayo
Clinic, Scottsdale AZ, 3North American Quitline Consortium (NAQC)
E-cigarettes are increasingly popular, especially among smokers and recent
quitters. Scientific evidence of e-cigarettes' usefulness and population impact
will continue to emerge. Meanwhile quitlines report increasing e-cigarette use
among callers and have little data on the efficacy and effectiveness of e-cigarettes
to guide them. This study surveyed quitline counselors (U.S. and Canada) to
assess their perceptions of e-cigarettes and responses to clients who ask about
them. The survey was conducted in Feb 2014 in partnership with NAQC; 418
counselors completed the survey (estimated response=90% of the counselors at
18 participating quitline provider organizations). The survey assessed regulation,
use as a quitting aid, safety, and clinical guidance given and organizational
guidance received. Most counselors believed e-cigarettes should be regulated
like traditional cigarettes regarding use by minors (93%), bans on use in certain
areas (89%), advertisement (87%), and taxation (87%). One third believed they
were effective quitting aids. Nearly 95% of counselors believed smokers who
use e-cigarettes should use them only as a short term quitting aid. Counselors
expressed concern about the addictive nature of e-cigarettes (87%) and the health
risks associated with exposure to secondhand e-cigarette vapor (71%). Over 90%
of counselors reported having received instruction from their employer about how
to talk with clients about e-cigarettes; most commonly they were told to explain to
clients that e-cigarettes are not FDA approved as a quitting aid (96.9%). Quitline
counselors talk to many smokers and are in a position to influence smokers' use of
e-cigarettes. They generally hold negative views of e-cigarettes and steer smokers
away from their use. Short of completing the FDA approval process (requiring
several years), it is not clear how (or whether) quitlines will integrate emerging
data about the potential benefits and harms of e-cigarette use into clinical practice.
Results from this survey provide a baseline understanding about how quitline
counselors perceive e-cigarettes and talk with smokers who use them.

FUNDING: Study funded by American Heart Association (13CRP14560028; Nair,
PI)
JUSTIFICATION: This multiple health behavior change intervention integrates PA
with evidence-based smoking cessation programming and demonstrates acceptability and feasibility of this model in a sample of sedentary underserved smokers,
a population that bears disproportionately high rates of tobacco and sedentary
lifestyle-related health risks.
CORRESPONDING AUTHOR: Uma Nair, PhD, Temple University, 986 Ritter
Annex, Philadephia, PA 19122, United States, Phone: 215-204-6251, Email: uma.
nair@temple.edu
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ELECTRONIC CIGARETTE USE BEHAVIOR AND EXPERIENCE
AMONG FORMER SMOKERS AND DUAL USERS: QUALITATIVE
DATA THROUGH FOCUS GROUP APPROACH
Hyoshin Kim1*, Brian P Flaherty2, Pamela I Clark3, 1Battelle, Seattle, WA,
2
University of Washington, Seattle, 3University of Maryland, College Park, MD

FUNDING: This study was supported by a grant from the NIH/NCI #128638.

The main goal of this qualitative study is to gain a better understanding of
e-cigarette use behavior and experience among adult e-cigarette users. To
accomplish this we recruited adult e-cigarette users who were former cigarette
smokers or are current users of both cigarettes and e-cigarettes. Between August
and September 2014 six focus group discussions were conducted involving adult
e-cigarette users in Seattle. Discussion topics included their daily use pattern of
e-cigarettes; and the similarities/differences of user behaviors and experiences for
both combustible and e-cigarettes. Flavors, nicotine levels, product characteristics,
and various options of e-cigarettes, as well as health implications were discussed.
We found the majority of participants to report nicotine craving relief when using
e-cigarettes, and to describe e-cigarettes use as "satisfying" (versus "gratifying"
for cigarette smoking). Younger participants (aged 18-44) are more likely to be
attracted to the variety of flavors available for e-cigarettes, and to be more willing to
explore various flavors and different product characteristic options available (e.g.,

JUSTIFICATION: These findings have direct application to clinical practice.
CORRESPONDING AUTHOR: Sharon Cummins, PhD, Assistant Professor,
Univ of CA, San Diego, Family and Preventive Medicine, 9500 Gilman Drive, La
Jolla, CA 92093, United States, Phone: 8583001046, Fax: 8583001099, Email:
scummins@ucsd.edu
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nicotine has to reduce his or her cigarette consumption. In this study we examine
how cigarette use behaviors relate to self-reported financial strain among low
income smokers.

CALIFORNIA VERSUS NATIONAL SMOKING BEHAVIOR TRENDS
BY MAJOR RACIAL/ETHNIC GROUPS, 1992-2010

Methods: We used data from OPT-IN, a randomized controlled trial of proactive
tobacco cessation outreach. The study recruited adult smokers age 18-64 from
the administrative databases of the state-subsidized Minnesota Health Care
Programs (N=2406). Using OPT-IN's baseline survey, conducted in 2011/12,
we tested whether nicotine dependency, type of cigarettes used, and smoking
intensity (cigarettes per day and number of smoking days out of the past 30 days)
were associated with report of difficulty affording food, healthcare, housing, and
living within one's income. All regression models were adjusted for race, education,
income, age, and gender.

Kari-Lyn K. Sakuma, PhD, MPH*1, Jamie Felicitas, MPH2, Lyzette Blanco, MPH2,
Pebbles Fagan, PhD, MPH3, Charles L. Gruder, PhD4, Dennis R. Trinidad, PhD,
MPH2, 1Oregon State University, College of Public Health and Human Sciences,
School of Social and Behavioral Sciences, 2Claremont Graduate University,
School of Community and Global Health, 3University of Hawaii Cancer Center,
4
Community Translational Research Institute
California (CA) has the longest running comprehensive tobacco control program
in the U.S. Studies have documented its success in reducing overall smoking
rates, but suggest racial/ethnic disparities in its effects. CA progress relative to
the US in this regard is unclear. This study examines trends in smoking behaviors
among non-Hispanic white (NHW), non-Hispanic black (NHB), Hispanic/Latino
(H/L), and Asian/Pacific Islander (API) groups in CA compared to the rest of the
US. The Tobacco Use Supplement (TUS) to the Current Population Survey are
national population-based surveys designed to monitor tobacco-related behaviors
about every three years. We analyzed TUS data from 1992 to 2010. Ever smokers
were categorized into heavy daily (20+ cigs/day), moderate daily (6-19 cigs/day),
light and intermittent smokers (LITS; 0-5 cigs/day or non-daily smokers), and
former smokers. The proportion of NHW heavy smokers in CA was 21.2% (+/-1.6)
in 1992 compared to 28.4% (+/-.41) in the US. These proportions decreased to
8.3% (+/-1.2) and 18.1% (+/-.44) in 2010, respectively. The proportion of NHB
heavy smokers in CA was 16.6% (+/-4.6) in 1992 compared to 18.1% (+/-1.0) in
the US and decreased to 3.2% (+/-2.8) and 11.3% (+/-1.0) in 2010, respectively.
This represents an 81% magnitude decrease in heavy smoking among CA NHB
compared to a 38% decrease for the rest of the US. The proportion of CA H/L
heavy smokers was 8.0% (+/-2.0) in 1992 compared to 15.6% (+/-1.5) for US H/L
heavy smokers. These proportions decreased to 2.7% (+/-1.3) and 8.3% (+/-1.2)
in 2010, respectively. In 1992, the proportion of CA API heavy smokers was 17.6%
(+/-5.1) compared to 16.4% (+/-2.8) for US API heavy smokers. In 2010, these
proportions decreased to 5.4% (+/-2.6) and 8.7% (+/-1.7), respectively. LITS,
Moderate, and Former smoker proportions increased for most groups across the
18-year time period. There was an overall shift toward lower consumption levels for
all ethnic groups. Most striking were the overall consumption patterns illustrating
CA impressive tobacco use reductions and continuing to perform better than the
rest of the nation. Implications of these findings will be discussed.

Results: Difficulty living on one's income (77.4%), paying for healthcare
(33.6%), paying for housing (38.4%), and paying for food (40.8%) were common
conditions in this population. Time to first cigarette and cigarettes smoked per day
predicted financial strain related to affording food, housing, and living within one's
income after adjusting for demographics (p<0.05). For instance, those whose time
to first cigarette was greater than 60 minutes were about half as likely to report
having difficulty paying for housing compared to those who had their first cigarette
within five minutes of waking (adjusted odds ratio = 0.55 [95% CI: 0.41, 0.74]).
No cigarette use behaviors were related to difficulty affording healthcare. Type of
cigarette used did not predict financial strain of any type.
Conclusions: Smoking and specifically heavy smoking may contribute in an
important way to the struggles that low income household with smokers face in
paying for necessities.
FUNDING: National Cancer Institute, National Institutes of Health (R01 CA141527)
JUSTIFICATION: If smoking is indeed a barrier to housing, food, or healthcare
security, cessation outreach coupled with assistance programs could promote
both smokefree lifestyles and financial stability.
CORRESPONDING AUTHOR: Rachel Widome, University of Minnesota, Div. of
Epidemiology & Community Health, 1300 S. 2nd St., Minneapolis, MN 55454,
United States, Phone: 612-624-3518, Email: widome@umn.edu
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FUNDING: Support was provided by the California Tobacco Related Diseases
Research Program (21RT-0140; PI: Trinidad), the School of Community and
Global Health at Claremont Graduate University, and the School for Social and
Behavioral Sciences, College of Public Health and Human Sciences at the Oregon
State University

DAILY NICOTINE PATCH WEAR TIME IS ASSOCIATED WITH
SMOKING CESSATION AMONG SOCIOECONOMICALLY
DISADVANTAGED SMOKERS MAKING A QUIT ATTEMPT
Ping Ma, PhD*1,2, Michael S. Businelle, PhD1,2, Darla E. Kendzor, PhD1,2, Insiya B.
Poonawalla, MS1, David Balis, MD3, 1University of Texas School of Public Health,
Dallas, TX, 2Department of Clinical Sciences, University of Texas Southwestern
Medical Center, 3University of Texas Southwestern Medical Center

JUSTIFICATION: Understanding racial/ethnic consumption trends and patterns
across time and within differing tobacco control contexts will inform future tobacco
control efforts to maximize effects across different groups.
CORRESPONDING AUTHOR: Kari-Lyn Sakuma, PhD, MPH, Assistant Professor,
Oregon State University, College of Public Health and Human Sciences, School
of Social and Behavioral Sciences, Corvallis, OR 97331, United States, Phone:
541-737-3835, Email: karilyn.sakuma@oregonstate.edu

Background: Daily use of the nicotine patch is associated with a greater
likelihood of smoking cessation. The current study extends previous research by
examining whether the number of hours that the 24 hour patch was worn each
day during the first week of a cessation attempt was associated with smoking
abstinence 4 and 12 weeks after a scheduled quit attempt.
Method: Ecological momentary assessment data were collected as part of a
randomized clinical trial that evaluated the effectiveness of adjunctive financial
incentives for smoking cessation at the Dallas County safety-net hospital.
Participants were 75 adults who enrolled in the trial and who were prescribed
the 24-hour nicotine patch. Adjusted logistic regression analyses were conducted
to evaluate the relation between average daily nicotine patch wear time and
biochemically-verified 7-day point prevalence smoking abstinence at 4 and 12
weeks post-quit. The association between the number of days that the patch
was worn for ≥16 hours and smoking abstinence was also examined. Adjusted
models controlled for demographic characteristics, treatment group, and pre-quit
cigarettes smoked per day.
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ASSOCIATIONS BETWEEN SMOKING BEHAVIORS AND
FINANCIAL STRAIN AMONG LOW-INCOME SMOKERS
R. Widome*1, A.M. Joseph2, P. Hammett3, D.B. Nelson3, M. van Ryn4, D. McAlpine5,
J.A. Nyman5, S.S. Fu3, 1Division of Epidemiology and Community Health, University
of Minnesota, 2Department of Medicine, University of Minnesota, 3Center for
Chronic Disease Outcomes Research (CCDOR), Minneapolis VA Medical Center
and Division of Epidemiology and Community Health, University of Minnesota,
4
Mayo Clinic, 5Division of Health Policy and Management, University of Minnesota,

Results: Participants were primarily non-White (78.7%), 70% had an annual
household income < $20,000, and wore the patch for an average of 6.4 days for
13-15 hours per day. Adjusted logistic regression analyses indicated that greater
average daily hours of patch wear during the first post-quit week was associated
with a greater likelihood of achieving smoking abstinence at the 4 and 12 week
post-quit follow-up visits (p-values <.05). In addition, having more days where the

Objective: Many American households struggle to bring in sufficient income to
meet basic needs related to nutrition, housing, and healthcare. Nicotine addiction
and consequent expenditures on cigarettes may impose extra financial strain on
low income households, given the lack of flexibility someone who is dependent on
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implementation of tobacco packaging policies and population-based smoking
cessation strategies.

patch was worn for ≥16 hours was associated with a greater likelihood of smoking
abstinence at 4 weeks post-quit (p=.03), while the association with abstinence at
12 week post-quit approached significance (p=.06).

CORRESPONDING AUTHOR: Neill Baskerville, PhD, Senior Scientist, University
of Waterloo, Propel Institute for Population Health Impact, 200 University Ave. W.,
Waterloo, ON N2L3G1, Canada, Phone: 5198884567, Email: nbbaskerville@
uwaterloo.ca

Conclusion: Greater daily patch wear time was associated with an increased
likelihood of smoking cessation among socioeconomically disadvantaged
smokers making a quit attempt. Findings suggest that strategies to increase daily
patch wear time should be employed within smoking cessation interventions for
disadvantaged populations.
FUNDING: Acknowledgements: This research was supported by funding from the
University of Texas School of Public Health (to D. E. Kendzor and M. S. Businelle).
Manuscript preparation was additionally supported by American Cancer Society
grants MRSGT-10-104-01-CPHPS (to D.E. Kendzor) and MRSGT-12-114-01CPPB (to M.S. Businelle).
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PATTERNS OF PREDICTORS OF CESSATION AMONG LATINO
MALES AS THEIR PARTNERS TRANSITION FROM PREGNANCY
TO POSTPARTUM

JUSTIFICATION: The future intervention aimed at increasing daily nicotine patch
wear time at first week post-quit may increase likelihood of smoking abstinence
within socioeconomically disadvantaged smokers.

Laura J. Fish, PhD*, Pauline Lyna, MPH, Kathryn Pollak, PhD, Duke University,
Cancer Control and Population Sciences

CORRESPONDING AUTHOR: Ping Ma, UT Southwestern Medical Center, 6011
Harry Hines Blvd, V8.112, Dallas, TX 75390, United States, Phone: 2146480746,
Email: ping.ma@utsouthwestern.edu

Smoking among Latino males living in the U.S. is a relatively unaddressed
public health problem. The Parejas study was a couples-based intervention
designed to capitalize on potential natural increase in motivation to quit among a
sample of Latino expectant fathers as they transition to postpartum. We compared
two intervention arms: 1) written materials plus NRT (n=175) to 2) materials, NRT,
and cessation counseling (n=173). We found high rates of cessation but no arm
differences in 7-day point prevalence abstinence at the end of pregnancy and
postpartum. The purpose of this secondary analysis is to examine changes in
predictors of cessation over time and to explore arm differences to determine
if the intervention had an effect on predictors of cessation, namely motivation,
self-efficacy, partner support for quitting, worry, smoker self-image, and outcome
expectations. We conducted repeated measures analysis using a generalized
linear mixed model (GLMM) and linear mixed model for perceive support for
quitting, while controlling for number of cigarettes smoked in the past 30 days and
acculturation. Men in both arms had high motivation, high self- efficacy for quitting,
and favorable outcome expectations for quitting at baseline; these levels remained
high at the end of pregnancy and throughout postpartum. Worry about the effects
of smoking on family was high at baseline and decreased over time in both arms
(p<.0001). Men in the intervention arm were more likely than men in the control
arm to report changing from seeing themselves as a smoker to seeing themselves
as a non-smoker over time (p<.0001). Finally, men in the intervention arm were
more likely than men in the control arm to perceive higher levels of positive support
over time (p=.01). Most of the predictors of cessation were high or favorable at
baseline and were not changed by the intervention or when men transitioned
from the pregnancy to postpartum periods. The couples-based intervention was
related to changes smoker self-image and perceived support for quitting over time.
Future interventions might consider a couple-based intervention to change these
important predictors of cessation.
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IMPACT OF CANADIAN TOBACCO PACKAGING ON QUITLINE
REACH AND REACH EQUITY
N. Bruce Baskerville, PhD*1, Lynda M. Hayward, PhD1, K. Stephen Brown, PhD2,
David G. Hammond, PhD3, H.Sharon Campbell, PhD3, Ryan D. Kennedy, PhD4,
1
Propel Centre for Population Health Impact, University of Waterloo, 2Statistics
and Actuarial Sciences, 3School of Public Health and Health Systems, University
of Waterloo, 4Johns Hopkins Bloomberg School of Public Health
Background:Although smoking prevalence has declined in Canada, disparities
in tobacco related health burden have remained. New warning labels with a quitline
toll-free number were introduced in Canada in 2012. This paper examines the
impact of these labels for seven Canadian provinces, focusing on the changes in
the characteristics of quitline callers, treatment reach into three vulnerable groups
in the population, and the impact on the reach equity for these groups.
Methods:This study is a quasi-experimental design where intake data were
collected pre and post label policy from 7 provincial quitlines. The study focuses
on incoming callers aged 18 and over from three vulnerable groups—young males
(18-29), clients with low education (high school or less), and those residing in rural
areas. Comparisons are made between the six months following the introduction
of the labels and the same six months in the preceding year prior to the new labels
on caller characteristics, treatment reach and reach equity for vulnerable groups.

FUNDING: Funding for this research comes from a grant from NCI R01CA127307,
Pollak,PI
JUSTIFICATION: Couples-based cessation interventions for Latinos may be
effective for changing important predictors of cessation such as smoker self image
and partner support for quitting.

Results:In the post-label period, 83% of incoming callers saw the labels. After
the introduction of the labels caller characteristics changed. For the combined
provinces, callers were younger, more likely to be male, had lower levels of
education, were less likely to be white, and were more likely to be daily smokers.
Overall quitline treatment reach increased from .04% to .11%. For young males,
treatment reach increased from .02% to .09% and reach equity improved from a
low of .37 to .86 (1.0 indicates equity). Treatment reach also improved for callers
with high school or less (from .03% to .09%) and approached equity (from .77
to .99). Although reach improved slightly for rural residents (from .02% to .03%),
there was little impact on reach equity (.64 and .69). There was some variation in
the findings by province.

CORRESPONDING AUTHOR: Laura Fish, PhD, Assistant Professor, Duke
University, Cancer Control and Population Sciences , Duke Department
Community and Family M, 2424 Erwin Rd, Suite 602, Durham, NC 27710, United
States, Phone: 919 681 3820, Email: laura.fish@duke.edu
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Conclusions:The introduction of the quitline toll-free number on tobacco warning
labels in Canada changed the profile of incoming quitline callers and increased
treatment reach for most provinces. There was improved treatment reach equity
for young males and those with high school or less education, but not for rural
residents.

A QUALITATIVE INVESTIGATION OF LOW INCOME SMOKERS'
RESPONSES TO EXCISE TAX INCREASES
Janet Hoek*, Katie Smith, University of Otago
Evidence that tobacco excise taxes are the most effective tool for reducing
overall smoking prevalence is now well established. However, tax increases
disproportionately affect lower income smokers (LIS), among whom smoking
prevalence peaks while cessation success rates decline. Although higher taxes
may stimulate quit attempts, they may also create unintended consequences,
including displaced purchases, increased deprivation and reduced well-being.

FUNDING: Funded by a partnership of the CIHR Institute of Population and Public
Health and the Public Health Agency of Canada, Chronic Diseases Intervention
Division (grant # 112868), and the Canadian Cancer Society Research Initiative
(grant #701019)
JUSTIFICATION: The translational applications of this study are important
for both practice and public health policy as international jurisdictions consider
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New Zealand currently increases tobacco excise taxes by ten percent each year;
within a month of the most recent increase, we conducted 27 in-depth interviews
with LIS to explore how they manage tobacco's decreasing affordability.

tobacco as dangerous (ps < 0.05). Only users of three-product categories were
more likely to hold pro-tobacco smoking-related beliefs and to be exposed to
tobacco advertisements (ps < 0.05).

Using a grounded thematic analysis approach, we identified four key themes:
punishing the poor; self-regulation and displacement; tobacco as a precious
commodity, and desperation. Nearly all participants wanted to quit smoking but
they resented the burden increased excise tax creates, the judgment it represents
about their lifestyle, and the choices it forces them to make. They responded to
tax increases by trading down to cheaper brands and forms of tobacco, reducing
consumption, and displacing other purchases. These sacrifices increased
tobacco's value to them and stimulated behaviors to avoid waste, including
minimizing butt length, recycling butts, reducing rolled stick size, and smoking half
sticks. However, even these measures were often inadequate and many reported
running out of tobacco and recycling their own butts or collecting discarded butts
from gutters to re-use.

Conclusion: Tobacco-use factors varied by product-use pattern. Differences
existed between users of two versus three tobacco-product categories who were
traditionally treated homogeneously as polytobacco users. Identifying salient
beliefs among tobacco-product user subgroups can help us develop targeted
cessation messages.
FUNDING: This research was supported by the Division of Intramural Research of
the NIH, National Institute on Minority Health and Health Disparities.
CORRESPONDING AUTHOR: Sherine El-Toukhy, NIMHD,Division of Intramural
Research, Bethesda, MD 20892, United States, Phone: 3015944743, Email:
sherine.el-toukhy@nih.gov

LIS experience extreme financial stress and cope using desperately frugal
measures that induce high dissonance. All participants had reduced their
consumption and sacrificed other purchases, and some had engaged in behaviors
that reduced their self-esteem and others' perceptions of them. To reduce smoking
among people with few resources, individual level interventions that humanize
smokers, and make cessation support more widely available over longer periods
and at reduced or no cost may be required. Failure to offer comprehensive support
to complement tax increases could further alienate a marginalized group.
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INTERVIEWS WITH SMOKERS ABOUT SMOKELESS TOBACCO
PRODUCTS, RISK MESSAGES AND NEWS ARTICLES
Olivia A. Wackowski, PhD, MPH*, M. Jane Lewis, Dr.P.H., MA, Rutgers School of
Public Health, Center for Tobacco Studies

FUNDING: No Funding.

Background: Smokeless tobacco products (SLT) and their communication have
been topics of discussion in harm reduction debates, but little is known about
smokers' perceptions of existing SLT risk messages. Our previous research has
shown that new SLT products such as Camel and Marlboro snus have generated
news coverage including various risk messages. This study aims to explore
smokers' perceptions of these products and news stories and their potential
impact.

JUSTIFICATION: Excise taxes are widely used to stimulate smoking cessation but
risk alienating disadvantaged smokers; consideration should be given to making
cessation support more widely available, more affordable, and sustained for longer
periods.
CORRESPONDING AUTHOR: Janet Hoek, PhD, Professor of Marketing,
University of Otago, Marketing, P O Box 56, Dunedin, WI Otago 9054, New
Zealand, Phone: +643 479 7692, Email: janet.hoek@otago.ac.nz

Methods: Thirty smokers were assigned to read one of three constructed news
stories about snus and SLT. All articles began by describing the introduction of snus
in the US and its traits, but differed in risk descriptions. The "favorable" version
described SLT as a "safer" smoking alternative but presented no risks while the
"cautious" version described risks and indicated SLT was not a safe alternative.
The "mixed" version presented views from both story types. Participants were
emailed a version to read and then immediately interviewed by phone.
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FACTORS ASSOCIATED WITH PRODUCT-USE PATTERN AMONG
U.S. YOUTH TOBACCO USERS

Results: Most (23/30) had heard of snus before, believed it was intended
to maintain cigarette company profits, and perceived snus to be more socially
acceptable than traditional dip because it is pouched and spitfree (though
some thought it was more harmful than dip). Across all conditions, participants
expressed beliefs that SLT was as or more harmful than cigarettes because of its
prolonged direct contact in the mouth, and graphic associations with oral effects
including cancer. "Cautious" and "mixed" story participants also worried about
the "unknown" effects of snus. However some "favorable" and "mixed" story
participants indicated that they had changed their opinion (at least somewhat)
after the article. Participants largely found quoted sources (e.g. researchers) to
be credible and their conflicting viewpoints to be expected. The majority found
the story to be interesting and informative and 11/30 said they would try snus in
the future.

Sherine El-Toukhy, PhD*, Kelvin Choi, PhD, MPH, National Institute on Minority
Health and Health Disparities, Division of Intramural Research
Background: Research documented factors associated with particular tobacco
product use. Less is known about how these factors differ by product-use pattern
among youth tobacco users.
Methods: A nationally representative sample of middle and high school tobacco
users (N = 3969) was classified into five mutually exclusive categories: cigarette
only, non-cigarette combustible products only (e.g., cigars), non-combustible
products only (e.g., snuff), users of two-, and users of three-product categories.
We examined associations between product-use categories and smoking-related
beliefs, perceived risk, exposure to tobacco advertising, and quit attempts using
weighted regression models.

Conclusions: Exposure to news information about SLT products may shape
product perceptions and interest. Future research should explore such media
effects with larger sample sizes.

Results: Among US youth tobacco users, 31.2% used two-product categories
, 27.7% used non-cigarette combustible products only, 17.4% used three-product
categories, 14.1% used cigarettes only, and 9.5% used non-combustible products
only in the past 30 days. These patterns differed by age, gender, and race/ethnicity
(ps < 0.05).

FUNDING: This work was funded by the National Cancer Institute and the Food &
Drug Administration Center for Tobacco Products (R03CA175901).
JUSTIFICATION: This research has the potential to inform future policy decisions
about how smokeless tobacco products are labeled, marketed and described by
studying the effects and interpretations of existing messages that the public may
already be encountering in the news.

Compared to cigarette only users, non-cigarette combustible and noncombustible only users were less likely to consider tobacco consumption socially
beneficial. Non-cigarette combustible product only users were less likely to think
about tobacco risks and attempt to quit in the past 12 months (ps < 0.05).

CORRESPONDING AUTHOR: Olivia A. Wackowski, PhD, MPH, Assistant
Professor, Rutgers School of Public Health, Center for Tobacco Studies, 335
George Street, Suite 2100, New Brunswick, NJ 08903, United States, Phone:
732-235-9731, Email: wackowol@sph.rutgers.edu

Similarities and differences existed between users of two- versus three-product
categories. Compared to cigarette only users, both users of two- and three-product
categories were more likely to receive coupons and promotions from tobacco
companies, to be receptive to tobacco marketing, and less likely to perceive
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Gideon St.Helen, PhD1,2*, Christopher Havel2, Delia Dempsey, MD2, Peyton
Jacob III PhD1,2, Neal L. Benowitz MD1,2,3, 1Center for Tobacco Control Research
and Education, University of California, San Francisco, CA, 2Division of Clinical
Pharmacology and Experimental Therapeutics, Medical Service, San Francisco
General Hospital Medical Center, University of California, San Francisco, CA,
3
Departments of Medicine, and Bioengineering and Therapeutic Sciences,
University of California, San Francisco, CA.

Bo Zhang, PhD*1, Michael O. Chaiton, PhD1, Lori M. Diemert, MSc1, Susan J.
Bondy, PhD1, Joanna E. Cohen, PhD1,2, Roberta Ferrence, PhD1,3, 1Ontario
Tobacco Research Unit, Dalla Lana School of Public Health, University of Toronto,
Ontario, Canada, 2Institute for Global Tobacco Control, Department of Health,
Behavior and Society, Johns Hopkins Bloomberg School of Public Health, USA,
3
Centre for Addiction and Mental Health, Toronto, Canada

NICOTINE INTAKE AND RETENTION AMONG ELECTRONIC
CIGARETTE USERS - A PILOT STUDY

RECENT CIGARETTE CONSUMPTION TRAJECTORIES AND
ASSOCIATED FACTORS AMONG ONTARIO ADULT SMOKERS

Background And Aim: Information on changes over time in cigarette
consumption among adult smokers is limited. The aim of this study is to identify
recent cigarette consumption trajectories and associated factors among Ontario
adult smokers.

The use of electronic cigarettes (E-cigs) is becoming increasingly popular
but their addictive potential is not fully characterized. The objective of this pilot
study was to assess the clinical pharmacology of E-cigs, including assessment of
pharmacological factors that are associated with nicotine addiction, and retention
of nicotine. To date, data from 3 subjects have been analyzed; additional subjects
will be included in the final presentation.

Methods: Data were from the Ontario Tobacco Survey longitudinal study of
adult smokers (18+). Baseline smokers were recruited between July 2005 and
June 2008 and followed up as many as six times at 6-month intervals between
January 2006 and June 2011. Growth mixture modeling was used to identify
cigarette consumption trajectories. Factors associated with these trajectories were
examined using survey multinomial logistic regression.

Healthy, experienced adult E-cig users were enrolled in a 1-day inpatient
hospital study. Subjects used their usual E-cig brand during two sessions: 1)
standardized session, where they took one puff every 30 seconds for a total of 15
puffs, followed by a 4-h abstinence period. Exhaled nicotine after each puff was
collected using 3 gas traps containing diluted acid solution connected in series to a
pump. Blood samples were taken before and several times after the last puff; and
2) ad libitum session, subjects used the E-cig as they usually do. Blood samples
were taken every 15 minutes. Plasma nicotine was analyzed by GC-MS and
nicotine in e-liquids and gas traps was analyzed by LC-MS/MS.

Results: Three trajectory patterns were identified from the entire cohort:
increasing (6.5%), stable (79.9%) and decreasing consumption (13.6%).
Compared to stable consumption smokers, increasing consumption smokers were
more likely to have low education (adjusted odds ratio, AOR=2.16, p<0.001), to be
never married (AOR=1.90, p<0.05), to use varenicline (AOR=2.61, p<0.01), and
to receive advice from health professionals (AOR=2.88, p<0.001); they were less
likely to smoke more cigarettes per day at baseline (AOR=0.83, p<0.001) and to
have home smoking restrictions (AOR=0.57, p<0.05). Decreasing consumption
smokers were more likely to be never married (AOR=2.47, p<0.001), to smoke
more cigarettes per day at baseline (AOR=1.09, p<0.001), to have home smoking
restrictions (AOR=2.18, p<0.001), and to make a quit attempt (AOR=2.05,
p<0.001), compared to stable consumption smokers.

One cartridge and 2 tank type E-cigs were used. The average maximum
plasma nicotine concentration (Cmax) from the standardized sessions was 8.3
ng/mL (6.9 ng/mL at 2 min, and 9.1 and 8.9 ng/mL at 5 min, shown for subjects 1
through 3). The subjects took in an average of 1.83 mg of nicotine (0.95, 1.71, and
2.83 mg) and retained an average of 96% of the inhaled dose (100%, 99.9%, and
89%). During the ad libitum session, average plasma nicotine Cmax was 17.5 ng/
mL (11.0 ng/mL at 75 min, and 12.5 and 29.0 ng/mL at 90 min).

Conclusions: Three distinct cigarette consumption trajectories were identified
among continuing adult smokers, with 8 of 10 smokers remaining stable in the
number of cigarettes they smoked over a three-year period.

It appears that E-cigs can be highly efficient as nicotine delivery devices,
delivering levels of nicotine comparable to conventional cigarettes (~1-2 mg) with
similar systemic retention (~80-90%). The nicotine Cmax after 15 puffs was lower
than available data on smoking one cigarette (15-30 ng/mL), suggesting that not
all nicotine inhaled and retained is being absorbed through the lungs. Based on
pharmacokinetic considerations, E-cigs may have similar potential to produce
nicotine addiction as conventional cigarettes.

FUNDING: No funding.
JUSTIFICATION: In contrast to the common understanding (decreasing cigarette
consumption), the majority of smokers had constant cigarette consumption over
time in recent years.

FUNDING: Research reported in this abstract was supported by grant number
1P50CA180890 from the National Cancer Institute and Food and Drug
Administration Center for Tobacco Products and P30 DA012393 from the National
Institute on Drug Abuse. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the NIH or the Food and Drug
Administration.

CORRESPONDING AUTHOR: Bo Zhang, PhD, Research Officer, University of
Toronto, Dalla Lana School of Public Health, 33 Russell Street, Toronto, ON M5S
2S1, Canada, Phone: 1416535850134223, Email: bo.zhang@camh.ca
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JUSTIFICATION: This study highlights that e-cigarettes may produce nicotine
addiction as conventional cigarettes based on pharmacokinetic considerations.

DUAL USE OF TOBACCO AND ELECTRONIC CIGARETTES
AMONG ADOLESCENTS: RESULTS FROM A CROSS-SECTIONAL
STUDY IN POLAND

CORRESPONDING AUTHOR: Gideon St.Helen, PhD, Postdoctoral Fellow, UCSF,
Clinical Pharmacology, 530 Parnassus Avenue, Ste. 366 , San Francisco, CA USA
94112, United States, Phone: 704-762-1081, Email: gideon.sthelen@ucsf.edu

Michal Gawron, PharMD*1, Andrzej Sobczak, PhD1, Justyna Nadolska, MSc2,
Lukasz Balwicki, PhD2, Connor McGuire3, Maciej L. Goniewicz, PharMD, PhD3,
1
Medical University of Silesia, Sosnowiec, Poland, 2Medical University of Gdansk,
Poland, 3Roswell Park Cancer Institute, Buffalo, NY, USA
Background: Studies have shown that some smokers use e-cigarettes in
addition to tobacco cigarettes. These smokers are commonly referred to as
'dual users'. Since e-cigarette use among adolescents has been shown to be
associated with cigarette smoking, there is a high risk that significant proportion of
youth may actually be dual users. Very little is known about prevalence and risk
factors of tobacco and e-cigarette dual use among youth.
Aims of the study: The aim of this study was to evaluate the prevalence and
patterns of dual use among adolescents in Poland and to determine risk factors
of dual usage.
Materials and Methods: An anonymous survey was administered to 1,785
students, aged 17.1±1.3 (mean±SD), 52% female, in 21 schools between
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FUNDING: Supported by Division of Health promotion, Department of Health and
Welfare, Taiwan, # G1030105

December 2013 and February 2014. Students were asked both whether they had
ever and in the past 30 days smoked tobacco cigarettes or puffed on e-cigarettes.
We performed multivariate analysis controlled for age, sex, gender, place of
living, family size, and a type of school. We also performed Chi-squared tests to
determine differences in smoking patterns between dual users and the exclusive
users of tobacco products.

CORRESPONDING AUTHOR: Chih-Kuan Lai, Taipei Veterans General Hospital,
Dept. of Family Medicine, No 201, Shi-Pai Rd. Section 2, Taipei, WI 11217,
Taiwan, Phone: 886-938593233, Email: Cklai@vghtpe.gov.tw

Results: Smoking cigarettes was declared by 38% students and 30% reported
puffing on e-cigarette in 30 days prior the survey was taken. Overall, 22% students
were dual users of both electronic and tobacco cigarettes. Among those who
smoked tobacco cigarettes, 63% also used e-cigarettes, and among those who
used e-cigarettes, 74% also smoked cigarettes. Most dual users used products
with high nicotine concentrations and fruit flavor. We also found that daily cigarette
smoking rate was higher among dual users than among students who smoked just
tobacco cigarette (59% vs. 32%, respectively; p<0.05). Students were less likely
to be dual users if they were older (AOR= 0.71 (95%CI 0.55-0.92), or if they were
male (AOR 0.74 (95%CI 0.59-0.91)).
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YOUTH MULTIPLE TOBACCO PRODUCT USE IN THE UNITED
STATES: PREVALENCE AND RISK FACTORS
Youn Ok Lee, PhD*, Christine J. Hebert, BA, James M. Nonnemaker, PhD, Annice
E. Kim, PhD, RTI International
Background: Noncigarette tobacco products are increasingly popular among
youth, especially youth who also smoke cigarettes. Researchers need to
understand multiple tobacco product use to assess the effects of non-cigarette
tobacco products on population health.

Conclusions: Dual use of e-cigarettes and tobacco cigarettes is prevalent among
Polish adolescents. Tobacco control programs should include new approaches to
simultaneously prevent uptake of electronic and tobacco cigarettes by youth.

Purpose: To report national youth estimates of current use patterns involving
conventional cigarettes and other tobacco products and to examine risk factors
for these patterns.

FUNDING: No funding.
JUSTIFICATION: This study suggested that tobacco control policy need to prevent
uptake of electronic and tobacco cigarettes by youth.

Method: Estimates of current use were calculated for conventional cigarettes,
cigars, smokeless tobacco, hookah, e-cigarettes, pipes, bidis, kreteks, snus, and
dissolvable tobacco using data from the 2012 National Youth Tobacco Survey
(N=24,658), a nationally representative sample of U.S. middle and high school
students. Associations between use patterns and demographic characteristics
were examined using multinomial logistic regression.

CORRESPONDING AUTHOR: Maciej Goniewicz, PharmD, PhD, Assistant
Professor, Roswell Park Cancer Institute, Department of Health Behavior, Elm
and Carlton Streets, Buffalo, NY 14201, United States, Phone: 7168458541, Fax:
7168451265, Email: maciej.goniewicz@roswellpark.org

Results: Among middle and high school students, 14.7% currently use one or
more tobacco products. Of these, 2.8% use cigarettes exclusively, and 4% use
one noncigarette product exclusively; 2.7% use cigarettes with another product
(dual use); and 4.3% use three or more products (polytobacco use). Twice as
many youth report current exclusive use of e-cigarettes alone than report dual use
e-cigarettes and conventional cigarettes. Among current smokers, polytobacco
use was significantly associated with male (aRRR=3.71), using flavored products
(aRRR=6.09), nicotine dependence (aRRR=1.91), advertising receptivity
(aRRR=2.52), and perceived prevalence categories (aRRR=3.61, 5.73).
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FACTORS CONTRIBUTING TO GEOGRAPHIC DISPARITIES IN
UTILIZATION OF SMOKING CESSATION TREATMENT SERVICES
IN TAIWAN
Chih-Kuan Lai, MD, MsC, Taipei Veterans General Hospital,
Background: Few studies have ever conducted to examine the extent to which
geographic disparities affect the use of smoking cessation treatment. Taiwan
Cessation Treatment Services (TACTS) is a nationwide health program to cover
counseling and part of pharmacotherapy for adult smokers attempting to quit. It is
necessary to inspect, and overcome if any, factors leading to different utilization of
TACTS between regions.

Conclusions: About 8% of students in the United States use multiple tobacco
products. Continued monitoring of tobacco use patterns is warranted, especially
for e-cigarettes. Youth rates of multiple product use involving combustible products
underscore needs for research assessing potential harms associated with these
patterns.

Purpose: This study aims to examine the factors contributing to regional
disparities regarding the utilization of TACTS.

FUNDING: This study was supported by RTI's evaluation of Florida Department of
Health's Bureau of Tobacco Free Florida.
JUSTIFICATION: Regulatory agencies need to understand the effects new tobacco
products have on use patterns to assess potential population harms or benefits,
particularly among youth who are more vulnerable to the effects of nicotine than
older individuals.

Materials and Methods: This is a population-based, longitudinal observation
study recruiting a total of 434,325 subjects who participated the TACTS between
July 2006 and December 2010 across 23 counties/cities in Taiwan. The primary
outcome is the services utilization rate in a county/city. A multilevel analysis is
conducted to determine the relationship between the TACTS utilization and
smoker's region of residence with adjustment for probable confounding variables,
including seasonality, smoking prevalence, county-level demographic and
socioeconomic characteristics as well as health care resources.

CORRESPONDING AUTHOR: Youn Lee, PhD, Research Public Health Analyst,
RTI International, 3040 Cornwallis Road, Research Triangle Park, NC 27709,
United States, Phone: 9195418735, Email: younlee@rti.org

Results: The observed utilization rates differed remarkably across 23 counties/
cities in Taiwan, ranging from 2.73% to 8.17% in the first quarter of 2010. The
utilization declined with a rate of 5.9% per quarter (RR=0.94, 95% CI: 0.92-0.06).
Two county-level variables, the averaged Personal Disposable Income (PDI)
and TACTS practicing physician-to-smoker ratio (PSR) significantly reduced the
regional disparity of TACTS utilization. Given one additional physician providing
service among 10,000 smokers in a county/city, the increment of utilization varied
from a low of 9.0% in Kaoping region (RR=1.09, 95% CI 1.06-1.12) to a high
22.4% in the East region (RR=1.22, 95% CI 1.13-1.33). Averaged PDI inversely
predicted the utilization of TACTS (X2=53.38, df=1, p<.0001). The utilization rate
significantly decreased 2.0%-5.2% for 10,000 TWD increase of averaged PDI.
Conclusion: Regional disparities of utilizing the TACTS was evident. The effect
of PSR was able to minimize, rather than enlarge, the disparity between different
regions. The PDI was a negative factor on using the TACTS.
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The text group received tailored text messages 4-5 times a day (plus additional
messages on request); participates in the control group received a quit booklet
only. All participants monitored their smoking, affect and activities in real-time
using hand-held smartphones during their quit attempt. Abstinence (verified
by CO) was assessed at weekly study visits. Results: 7-day point-prevalence
abstinence did not differ between the groups at either 28-day or 6mth follow-up
(p>.05). Discussion: The observed quit rates were on par with studies using brief
advice in the absence of pharmacotherapy, but behavioural support offered by
text messages in the absence of pharmacotherapy did not improve outcomes.
Implications for future research will be discussed.

SOCIO-DEMOGRAPHIC CHARACTERISTICS ASSOCIATED WITH
SWITCHING TO SMOKELESS TOBACCO AS A CIGARETTE
SMOKING CESSATION AID AMONG U.S. ADULTS, 2010-2011
Israel T. Agaku, DMD*, Italia Rolle, PhD, Office on Smoking and Health,
Epidemiology Branch, National Center for Chronic Disease Prevention and Health
Promotion, Centers for Disease Control and Prevention, Atlanta GA
Introduction: Some studies suggest that cigarette smokers might switch to
smokeless tobacco (SLT) for the purposes of smoking cessation. However, there
is no conclusive evidence showing that switching to SLT promotes long-term
smoking cessation. We examined socio-demographic characteristics of US adult
cigarette smokers who had switched to SLT (chew tobacco, snuff/dip, and snus) as
a smoking cessation aid during their past-year quit-attempt.

FUNDING: This study was support by a grant from the National Health & Medical
Research Council awarded to the authors. Stuart Ferguson has consulted for
GlaxoSmithKline Consumer Healthcare (GSKCH) on matters relating to smoking
cessation and has received researcher-initiated project grant funding from Pfizer
(through the GRAND initiative). Neither GSKCH nor Pfizer had any involvement
in the current study.

Methods: Data came from the 2010-2011 Tobacco Use Supplement to the
Current Population Survey. Current cigarette smokers were persons who had
smoked ≥100 cigarettes in their lifetime and now smoked 'every day' or 'some
days'. Nicotine dependence was assessed with the Heaviness of Smoking Index
(low, moderate, high), calculated from cigarettes smoked per day and the time
to first cigarette after waking. Among those who made a past-year quit attempt
(n=10,499), logistic regression was used to explore factors associated with
switching to SLT as a cessation aid, adjusting for nicotine dependence, sex, age,
US region, race/ethnicity, marital status, and education (p<0.05).

JUSTIFICATION: The study has implications for the use of text messages to
delivery behavioural support.
CORRESPONDING AUTHOR: Stuart Ferguson, PhD, University of Tasmania,
School of Medicine, Hobart, WI Tasmania 7008, Australia, Phone: 61-3-62264295,
Email: stuart.ferguson@utas.edu.au
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Results: About 3.5% of current cigarette smokers who made a past year quit
attempt switched to SLT as a cessation aid. The odds of switching to SLT as a
smoking cessation aid were higher among smokers with moderate rather than
low dependence (AOR=1.46; 95%CI: 1.07-1.99), but were lower among females
than males (AOR=0.23; 95%CI: 0.16-0.34), and among non-Hispanic blacks than
non-Hispanic whites (AOR=0.42; 95%CI: 0.23-0.78). Persons aged 25-44; 45-64;
and ≥65 had 0.58; 0.37; and 0.39 lower odds of switching to SLT as a cessation
aid, respectively, compared to those aged ≤24 years (p<0.05). No differences
were observed by other characteristics. About 26.3% of current SLT users also
smoked cigarettes.

SMOKING TOPOGRAPHY PREDICTS NICOTINE UPTAKE IN DAILY
CIGARETTE SMOKERS
Nicolle M. Krebs, MS*, Allshine Chen, MS, Junjia Zhu, PhD, Andrea L. Stennett,
BA, Joshua E. Muscat, PhD, Penn State College of Medicine
Background: Cigarettes per day (CPD) is the conventional measure of nicotine
exposure, this is a poor indicator of nicotine dose for heavy smokers. A number
of studies have demonstrated a plateau effect in nicotine uptake among heavy
smokers. Levels of cotinine increase linearly up to about 15-20 CPD and then
level off with further increases in daily cigarette intake. We hypothesize that the
intensity (e.g. puff volume) of smoking is reduced at higher levels of cigarette
consumption.

Conclusion: Among cigarettes smokers who made a past year quit attempt,
males, younger adults, non-Hispanic whites and those with moderate nicotine
dependence were more likely to switch to SLT as a cessation aid. A third of SLT
users also used cigarettes. Enhanced efforts are warranted to educate smokers on
the importance of using proven cessation methods.
FUNDING: There was no source of direct or indirect funding for the reported
research

Methods: Adult smokers (n=352) used the SODIM Smoking Puff AnalyzerMobile (SPA-M) to collect smoking topography measurements at home ad libitum
with all their cigarettes smoked in a three day period. Total puff volume per day
was calculated as the sum of all puffs for all cigarettes smoked. All participants
gave saliva samples for analysis of nicotine metabolites.

JUSTIFICATION: Knowledge of socio-demographic characteristics associated
with switching to smokeless tobacco as a smoking cessation aid may help to
identify which subgroups of smokers to target with educational programs about
evidence-based smoking cessation aids for long term cessation.

Findings: Regression models show a positive linear relationship between CPD
and cotinine until a plateau at 16 CPD (p<0.01). Total puff volume was a significant
predictor of CPD and rises linearly up to 11 CPD and then tapers off (p<0.01).

CORRESPONDING AUTHOR: Israel Agaku, DMD, MPH, Epidemiologist, Centers
for Disease Control and Prevention, Office on Smoking and Health, 4770 Buford
Hwy , Atlanta, GA 30341, United States, Phone: 770.488.5138, Email: iagaku@
cdc.gov

Conclusions: Total puff volume regulates nicotine uptake at different levels of
daily smoke exposure.
FUNDING: National Institute of Drug Abuse (R01DA026815).
JUSTIFICATION: This study uses quantitative measures of smoking topography
to explain the differences of nicotine exposure between light and heavy smokers.

POS3-80

CORRESPONDING AUTHOR: Nicolle Krebs, M.S., Research Project Manager,
Penn State College of Medicine, Public Health Sciences, 500 University Dr,
Hershey, PA 17033, United States, Phone: 717-531-5673, Email: nkrebs@hmc.
psu.edu

THE EFFECT OF MOBILE PHONE TEXT MESSAGES ON SHORT
AND LONG TERM QUITTING IN MOTIVATED SMOKERS: A
RANDOMISED CONTROLLED TRIAL
Stuart G. Ferguson, PhD*, Julia A.E. Walters, PhD, University of Tasmania
Behavioural support—often delivered via static self help booklets—has become
a mainstay of comprehensive cessation interventions and has been found to
consistently, if modestly, promote cessation. A number of recent studies have found
that behavioural support delivered via text messages can significantly improve
outcomes. However, exactly how such programs work—and hence how they can
be improved—is currently unknown. A complication is that such programs have so
far been evaluated in samples co-using pharmacotherapy, and/or in the absence
of a control group using a non-text message based behavioural support program.
We aimed to explore the effectiveness of a text message-based behavioural
support program in the absence of pharmacotherapy. Methods: 284 interested
quitters were randomised to either a text message group or a control condition.
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AFRICAN AMERICAN CIGARETTE SMOKING PATTERNS IN A U.S.
NATIONAL SAMPLE
Brian P. Flaherty, PhD*, Allison Kristman-Valente, PhD, University of Washington
Tobacco related health disparities among African Americans (AA) are a
significant public health issue. AA cigarette smoking is generally characterized by
‘lighter’ smoking, high menthol preference, and higher dependence symptoms. In
an effort to better understand heterogeneity in AA smoking, we used exploratory
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JUSTIFICATION: Since cigar manufacturers are not required to report advertising
expenditure data on cigars, it is necessary to explore the advertising methods
that cigar companies are using in order to better understand how they reach
consumers.

latent class analysis to identify prevalent smoking patterns in a national AA
sample, separately for women (N=1644) and men (N=1346). Items included
smoking frequency, menthol and light cigarette preferences, age of onset,
duration of smoking, average cigarettes per day, and minutes to first cigarette. An
advantage of this approach is that associations among all variables are used to
group participants into homogeneous classes or patterns of smokers. Final models
included nine classes for AA women and eight classes for AA men. Classes were
generally comprised of either daily or some day smokers. Only one class was
made up of both daily and some day smokers. Over three-quarters of men and
women were members of daily smoking classes. Theoretically interesting classes
that emerged include moderate consumption classes (6-15 cigarettes per day; cpd)
without smoking shortly after waking and sizable long-term low cpd intermittent
smoking classes. Interestingly, menthol was not strongly associated with specific
classes, but rather most classes indicated menthol preference and four had
near 50/50 menthol preference. The range of classes indicates the variability in
smoking in this AA sample. This work continues the first author’s efforts to develop
a psychometrically sound class based measure of smoking patterns. It provides
a detailed view of AA smoking and may help inform targeted culturally responsive
intervention efforts, which may ultimately help reduce smoking and smoking
related health disparities among African Americans.

CORRESPONDING AUTHOR: Lyubov Teplitskaya, Bachelor of Science,
Research Assistant, Legacy, Research and Evaluation, 1724 Massachusetts
Avenue NW, Washington, DC 20036, United States, Phone: 9177164922, Email:
lteplitskaya@legacyforhealth.org
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TOBACCO EXPOSURE BY HEALTH-CARE COLLEGE STUDENTS
Fiona O. Geiser, PhD*, Delaware County Community College
Background: Allied health students are highly invested in knowing their nicotine
status since their employment prospects may be limited if they test positive for
nicotine metabolites, such as cotinine, in their urine and/or blood. The objective of
this study was to train these college students in the home use of urinary cotinine
test strips (TobacAlert) as an aid in monitoring their own exposure to tobacco
products.

FUNDING: This research was conducted at the University of Washington. It was
supported by NIDA grant #R37DA018673 and a grant from American Legacy
Foundation.
CORRESPONDING AUTHOR: Brian Flaherty, PhD, Associate Professor,
University of Washington, Psychology, Box 351525, Seattle, WA 98195, United
States, Phone: 206-616-0402, Fax: 206-685-3157, Email: bxf4@u.washington.edu

Methods: Students were trained on how to interpret the semi-quantitative
TobacAlert strips using control cotinine standards (0, 400, 2000 ng/ml). Students
were then instructed to collect their own first-morning urine sample at home and
to compare their immunoassay results to their tobacco exposure in the previous
24 hours. Developed strips were returned along with a completed questionnaire of
tobacco exposure in the previous 24 hours.
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Results: Four groups of tobacco exposure were identified among the 50 college
students tested to date. Group 1 had smoked cigarettes in the previous 24
hours and exhibited cotinine levels ranging from 400-2000 ng/ml. Group 2 were
nonsmokers that had ridden in a car with a smoker thereby resulting in cotinine
levels of 400 ng/ml. Group 3 were nonsmokers that had resided in the home of a
smoker resulting in cotinine levels below the level of detection (0-4 ng/ml). Group
4 were nonsmokers that had not been in the presence of a smoker and also tested
below the level of detection (0-4 ng/ml).

DIRECT MAIL AND E-MAIL MARKETING OF CIGAR PRODUCTS IN
THE U.S.
Lyubov Teplitskaya, BS*1,2, Ollie Ganz, MSPH1,3, Jennifer Cantrell, DrPH MPA1,4,
Elizabeth Hair, PhD1, Donna Vallone, PhD MPH1,4, 1Department of Research and
Evaluation, Legacy, Washington, DC, 2Zanvyl Krieger School of Arts and Sciences,
Johns Hopkins University, 3Department of Prevention and Community Health,
George Washington University Milken School of Public Health, 4Department of
Health, Behavior and Society, Johns Hopkins Bloomberg School of Public Health

Conclusions: Elevated cotinine results were identified only for daily smokers and
for nonsmokers who had ridden in a car with a smoker. Surprisingly, nonsmokers
residing in the home of smokers have not exhibited elevated cotinine levels to
date. These results underscore the importance of warning nonsmokers about the
health hazards of riding in an automobile in the presence of smokers. It also raises
concerns about the estimated 22 million US children between the ages of 3 and
11 years of age who are possibly exposed to cigarette smoke in an automobile.

Background: Cigar use has increased in the US in recent years, especially
among youth, young adults, and women. Since cigar manufacturers are not
required to report advertising expenditure data on cigars, little is known about how
these products are marketed. However, direct mail marketing is a common tactic
that companies use to promote cigarettes and smokeless tobacco and to distribute
tobacco coupons to customers. In 2011, the tobacco industry spent $51.5 million
on direct mail advertising of cigarettes and $7.5 million on direct mail advertising of
smokeless tobacco, which constituted a significant portion of total advertising and
promotional expenditures. The objective of this study is to determine advertising
expenditures and mail volume of the top 10 cigar brands in the US, and to assess
their promotional content.

FUNDING: This work was supported by a 2014 Educational Foundation Mini-Grant
Award to the author by the Center to Promote Excellence in Teaching and Learning,
Delaware County Community College
JUSTIFICATION: This study raises concerns about the health hazards of riding in
a car with a smoker especially for the estimated 22 million US children between
the ages of 3 and 11 years of age known to be exposed to second-hand smoke.

Methods: Mintel Comperemedia, a full-service advertising firm that provides
coverage of direct mail and opt-in e-mail advertising, was used to acquire direct
mail and e-mail advertising for the top ten cigar brands in the US between
January 2013 and July 2014. The advertisement and associated meta-data on
brand, advertising spend, and mail volume were downloaded and summarized.
Data on spend and mail volume was available for direct mail advertisements only.
Promotions such as coupons, giveaways, and sweepstakes were also examined.

CORRESPONDING AUTHOR: Fiona Geiser, PhD, Instructor Allied Health ,
Delaware County Community College, Allied Health, Nursing, Emergency
Services , 1054 Wilson Avenue, Glen Mills, PA 19342, United States, Phone:
610-358-2950, Email: fgeiser@dccc.edu

Results: A total of 92 unique advertisements were identified for the time period
examined and included only two brands: Black & Mild and Swisher Sweets. The
92 ads consisted of 53 direct mail and 39 e-mail advertisements. Expenditures
on direct mail advertising during this period totaled $12,809,630 ($10,009,848 for
Black & Mild and $2,799,782 for Swisher Sweets). Total mail volume for direct
mail was 24,763,807 mailings, with Black & Mild encompassing 80% of total mail
volume. Almost all advertisements contained at least one promotion (91.3%).
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Conclusions: The results suggest that Black & Mild and Swisher Sweets are the
primary cigar brands using direct mail and e-mail to reach consumers. Promotional
offers were nearly ubiquitous among the advertisements, which may appeal to
price sensitive populations.

In 2009, the U.S. Food and Drug Administration (FDA) gained regulatory
authority over tobacco. This authority has the potential to achieve what many
in tobacco control have sought to achieve for decades: the virtual elimination
of tobacco-caused morbidity and mortality for future generations of Americans.
Although a sound science base exists with regard to numerous areas of tobacco
control, new research is needed to provide scientific evidence to inform tobacco

CONTENT AND BIBLIOMETRIC ANALYSIS OF TOBACCO
REGULATORY SCIENCE RESEARCH: EXPLORING A
DEVELOPING RESEARCH FIELD
Janet Okamoto*, Hongfang Liu, Dingcheng Li, Scott J. Leischow, Mayo Clinic

FUNDING: No funding.
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at a time when the Food and Drug Administration is only beginning to develop
regulations for such products.

products regulation. Therefore, the FDA's new authority has resulted in a large
expansion of research activity across many disciplines to gain the information
necessary to make regulatory decisions in the best interest of the public's health.
We conducted bibliometric analyses of publication data in the domain of tobacco
regulatory science (TRS). Publications were pulled from currently funded TRS
investigators to examine author-topic modelling and co-authorship networks, as
well as by keyword terms pulled from TRS priority areas identified by the FDA to
look at how concepts are linked, temporal trends in TRS research, and to begin
identifying the boundaries of TRS research. In order to assess the breadth and
scope of TRS research funded by the FDA we also conducted content analysis
of funded TRS grants and projects. We used automated, natural-language
processing software and semantic network methods to extract data from grant
descriptions and keywords. We will present information about shared or common
research areas across grants and projects, identify unique contributions of certain
grants, and detect content "holes" in the research based on previously identified
research priority areas.

CORRESPONDING AUTHOR: Ramzi Salloum, PhD, Assistant Professor,
University of South Carolina, Health Services Policy and Management, 915
Greene Street, Suite 351, Columbia, SC 29208, United States, Phone: 803-7778747, Fax: 803-777-1836, Email: rsalloum@sc.edu
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FROM MEDIA AGENDA TO POLICY AGENDA: A NARRATIVE
REVIEW OF CONTENT ANALYSES OF TOBACCO-RELATED
NEWSPAPER COVERAGE, 1989 TO 2014
Allison E. Myers, MPH*, Leslie A. Lytle, PhD, University of North Carolina at
Chapel Hill

FUNDING: This research was funded through a small contract funded by NIH
TRSP/FDA CTP.

Background: The mass media play a significant role in the development of
health policies. Given that tobacco control advocates can effectively partner with
the media to shape a media agenda that is favorable for tobacco control and
prevention, monitoring media content is an important step in the policy change
process.

JUSTIFICATION: This work provides a greater understanding of the research
that forms the field of tobacco regulatory science in order inform future work in
developing field.
CORRESPONDING AUTHOR: Janet Okamoto, PhD, Mayo Clinic, 13400 E. Shea
Blvd, Scottsdale, AZ 85259, United States, Phone: 4803014745, Email: okamoto.
janet@mayo.edu

Purpose: This is the first study to synthesize 35 years of published analyses
of tobacco-related newspaper content, and to examine the extent to which past
content analyses examine content characteristics theorized to forward public
health policy.
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Methods: Content analyses were identified in PubMed and EBSCOHost
databases. Included articles were structured content analyses that analyzed
the volume and characteristics of tobacco-related newspaper content. For each
article, we recorded the study location, timeframe, design, purpose, hypotheses,
sampling frame, measured variables and statistical analyses.

NATIONAL PREVALENCE OF WATERPIPE TOBACCO SMOKING
IN THE UNITED STATES
Ramzi G Salloum*1, James F Thrasher1, Frederick R Kates1, Wasim Maziak2,
1
University of South Carolina, 2Florida International University

Results: We identified 39 content analyses for inclusion. Primary study locations
were the US (69%, n=27) and Australia (18%, n=7). Study designs varied: 8%
were qualitative (n=3), 36% were descriptive (n=14), 41% were cross-sectional
(n=16), and 15% were longitudinal (n=6). A priori hypotheses were uncommon,
yet some studies tested for significant relationships between measured variables
(e.g. article type and slant). Standard measured variables included article
demographics, prominence, theme and slant. Many studies examined framing and
sources, however measures were inconsistent. Despite their persuasive power
towards policy development, the presence of narrative versus statistical evidence
and the degree of localization were rarely studied.

Rationale: Waterpipe tobacco smoking (WTS) is a growing trend that has been
shown to have harmful health effects similar to cigarettes.
Objective: The objective of this study was to report prevalence and correlates
of WTS use among U.S. adults.
Methods: Data from the 2009-2010 National Adult Tobacco Survey, a nationally
representative sample of U.S. adults. National estimates of WTS ever and current
use were reported overall, and by sex, age, race/ethnicity, educational attainment,
annual household income, sexual orientation, and cigarette smoking status.
State-level prevalence rates of ever WTS use were reported using choropleth
thematic maps for the overall population and by sex.

Conclusions: Most content analyses were without a priori hypotheses or expected
findings. No studies examined a theory-driven set of content characteristics
influencing policy development. Future research should include comprehensive
measures and test relationships between media content and policy progress.

Results: The national prevalence of WTS ever use was 9.8% (state range:
3.0%-17.3%) and 1.5% for current use. WTS ever use was more prevalent among
those who are male, 18-24 years old compared to older adults, non-Hispanic
White compared to non-Hispanic Black, with some college education compared
to no high school diploma, and reporting sexual minority status compared to
heterosexuals. The highest prevalence rates were reported in the District of
Columbia (17.3%), Nevada (15.8%), California (15.5%), Colorado (14.0%), and
New Mexico (13.4%).

FUNDING: No Funding.
JUSTIFICATION: Public health researchers and practitioners will understand the
history of content analyses of tobacco newspaper coverage, and implications for
future work relating the media agenda to the policy change process.
CORRESPONDING AUTHOR: Allison Myers, University of North Carolina at
Chapel Hill, Department of Health Behavior, 135 Dauer Drive, Chapel Hill, NC
27599-7440, United States, Phone: 9195935822, Email: aemyers@live.unc.edu

Conclusions: WTS use appears to be rising and highest in US regions where
cigarette smoking prevalence is lowest and smoke-free policies have a longer
history. To reduce its use, WTS should be included in smoke-free regulations and
state and federal regulators should consider policy development in other areas,
including taxes, labeling, and distribution.
FUNDING: Dr. Salloum is supported by the Office of the Vice President for
Research at the University of South Carolina (ASPIRE Program). Dr. Maziak is
funded by National Institute on Drug Abuse (NIDA) grant R01 DA035160.
JUSTIFICATION: The National Adult Tobacco Survey (NATS) is the first survey
in the US to establish a comprehensive standard for assessing the prevalence
of tobacco use and its correlates among adults at the national and state levels,
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Jeffrey P. Haibach*1, Gregory G. Homish2, R. Lorraine Collins3, Christine B.
Ambrosone4, Gary A. Giovino3, 1U.S. Department of Veterans Affairs, VA Pittsburgh
Healthcare System, Pittsburgh, PA, 2Department of Community Health and Health
Behavior, School of Public Health and Health Professions, University at Buffalo,
The State University of New York, Buffalo, New York, 3Department of Community
Health and Health Behavior, School of Public Health and Health Professions,
University at Buffalo, The State University of New York, Buffalo, New York,
4
Department of Cancer Prevention and Control, Roswell Park Cancer Institute,
Buffalo, New York,

Jessica K. Pepper1,2*, Sherry L. Emery3, Kurt M. Ribisl1,2, Christine M. Rini1,2,
Noel T. Brewer12, 1UNC Lineberger Comprehensive Cancer, 2UNC Gillings School
of Global Public Health Center, 3University of Illinois at Chicago, *Conference
presenter

MODERATION OF THE ASSOCIATION BETWEEN DEPRESSIVE
SYMPTOMATOLOGY AND CIGARETTE SMOKING BY FRUIT AND
VEGETABLE CONSUMPTION

SMOKERS' PERCEPTIONS OF THE HEALTH RISKS OF
E-CIGARETTES AND OTHER TOBACCO PRODUCTS:
IMPLICATIONS FOR TOBACCO CONTROL

Introduction: Although traditional cigarettes are the most popular tobacco
product among U.S. adults, rates of use of other nicotine and tobacco products
are increasing. Beliefs that other nicotine and tobacco products are less harmful
than cigarettes may be one driver of their increasing popularity. We sought to
understand smokers' perceived likelihood of developing health problems from
using cigarettes and four non-cigarette tobacco products (NCTPs: e-cigarettes,
snus, dissolvable tobacco, and smokeless tobacco).

Introduction: Studies have consistently observed associations among
depression, cigarette smoking, and fruit and vegetable consumption (FVC). This
study evaluated FVC as a moderator of the association between depressive
symptomatology (DS) and smoking.

Methods: A U.S. national sample of 6,607 adult smokers completed an online
survey in March 2013 assessing their beliefs about the likelihood that use of
cigarettes and NCTPs would cause them to develop lung cancer, oral cancer, and
heart disease.

Methods: We analyzed data from the National Longitudinal Survey of Youth
1979: Child and Young Adult. The study sample was from the Young Adult Survey
portion, respondents aged 14-33 years at baseline in 2004 with 4-year follow-up.
Moderation analyses were performed using the Johnson-Neyman technique
to assess whether baseline FVC moderated DS-smoking associations crosssectionally and longitudinally, among older adolescents at baseline (14-18 years)
with transition into early adulthood, and among younger adults (19-33 years at
baseline).

Results: Smokers viewed e-cigarettes as less likely to cause lung cancer, oral
cancer, and heart disease compared to regular cigarettes (all p<.001). Past use
of e-cigarettes and intention to quit smoking were not related to beliefs about the
riskiness of e-cigarettes. Participants viewed NCTPs other than e-cigarettes as
more likely to cause oral cancer than cigarettes but less likely to cause lung cancer.
In between-group comparisons, smokers rated e-cigarettes as less harmful than
the other NCTPs for all three health conditions.

Results: Cross-sectionally, FVC moderated the DS-smoking association with a
significant association among adolescents at FVC below 2.6 times/day (n = 534;
p < .05), but not above this frequency. Among adults, the DS-smoking association
was significant for those with FVC below 4.9 times/day (n = 2164; p < .05), but not
above this frequency. Longitudinally among the baseline adolescent cohort, FVC
moderated the association between baseline smoking frequency and follow-up
DS. The smoking-DS association was only significant at FVC > 1.5 times/day and
< 4.4 times/day (p < .05). Among adults, FVC moderated the inverse association
between DS and quitting smoking (no longer significant at ≥ 1.2 times/day; p ≥
.05).

Conclusions: The consistent perception that e-cigarettes were less harmful
than cigarettes could be one factor driving the dramatic increase in their use,
which has not been matched by that of snus, dissolvable tobacco, or smokeless
tobacco. Understanding smokers' beliefs about the health risks from different
nicotine and tobacco products can inform policy (e.g., developing warning labels
that clarify or correct inaccurate harm perceptions) and programs (e.g., designing
smoking cessation interventions that build on existing beliefs about different health
outcomes).
FUNDING: National Cancer Institute (Grant No. 1U01CA154254); UNC Lineberger
Cancer Control Education Program (R25 CA57726)

Conclusions: Moderation by FVC results paired with prior research suggests that
higher FVC might prevent smoking progression, be protective against depressive
effects of smoking, and serve as an adjunct to cessation. Further experimental
research is warranted to test the efficacy of FVC for smoking prevention and
cessation.

JUSTIFICATION: Understanding smokers' beliefs about the health risks from
different nicotine and tobacco products can inform policy (e.g., developing warning
labels that clarify or correct inaccurate harm perceptions) and programs (e.g.,
designing smoking cessation interventions that build on existing beliefs about
different health outcomes).

FUNDING: No Funding
JUSTIFICATION: This study found FVC to be a moderator of the association
between depressive symptomatology and smoking among both adolescent and
younger adult samples, suggesting that FVC might prevent smoking progression,
be protective against depressive effects of smoking, and serve as an adjunct to
cessation.

CORRESPONDING AUTHOR: Jessica Pepper, PhD, Postdoctoral Fellow,
University of North Carolina, Lineberger Comprehensive Cancer Center, 319D
Rosenau Hall, Chapel Hill, NC 27599, United States, Phone: 9199668650, Email:
jkadis@unc.edu

CORRESPONDING AUTHOR: Jeffrey Haibach, PhD, MPH, Associated Health
Fellow, Department of Veterans Affairs, University Drive C (151c-; Bldg 30,
Pittsburgh, PA 15240-1001, United States, Phone: 814-880-1682, Email:
jphaibac@buffalo.edu

255

525

Poster Session 3 • Friday, February 27, 2015 • 11:30 a.m.–1:00 p.m.
POS3-91

should be banned as regular cigarettes advertising (40.6% vs. 60.9%), more likely
to expect that e-cigarettes could help them quit smoking (69.8% vs. 49.2%), and
more likely to believe that e-cigarettes are less harmful (49.8% vs. 35.4%). These
results suggest that an even greater proportion of smokers than those who have
already tried e-cigarettes (> 53.7%) will experiment with e-cigarette in the future,
likely increasing the overall e-cigarette uptake rate in the next few years. Future
longitudinal studies can also examine how well the attitude measures described
here predict the experimentation and the regular use of e-cigarettes among adults.

SMOKERS' E-CIGARETTE INFORMATION SOURCES, RISK
PERCEPTIONS, POLICY ATTITUDES AND USE INTENTIONS
Olivia A. Wackowski, PhD, MPH*, Cristine D. Delnevo, PhD, MPH, Rutgers School
of Public Health, Center for Tobacco Studies
Background: Electronic cigarettes ("e-cigarettes") are innovations targeted at
smokers as cigarette alternatives with the potential to impact public health if widely
adopted. This study aims to describe smokers' e-cigarette risk perceptions, valued
information sources, policy attitudes, context of first e-cigarette use and future use
intentions.

FUNDING: This study was supported by the National Cancer Institute of the
National Institutes of Health under the State and Community Tobacco Control
Initiative, Award Number U01CA154280. The content is solely the responsibility
of the authors and does not necessarily represent the official views of the National
Institutes of Health.

Methods: Results are based on a 2014 e-cigarette focused survey of 500 current
smokers recruited from GfK's Knowledge Networks nationally representative
research panel.

JUSTIFICATION: This study enhances the understanding of the epidemiology of
e-cigarette use.
CORRESPONDING AUTHOR: Yue-Lin Zhuang, PhD, Postdoc Fellow, Moores
Cancer Center, 9500 Gilman Drive CA, 92093, USA, La Jolla, CA 92093, United
States, Phone: 8583001027, Email: y1zhuang@ucsd.edu

Results: Smokers most frequently reported seeing e-cigarettes in stores
(84%) or used by people around them (81%). Half of ever users first tried an
e-cigarette from a known person while 43% initially purchased an e-cigarette. The
majority (61%) believed e-cigarettes are less harmful than regular cigarettes, a
belief largely attributed to intuition or "common sense" (82%) but also to news
and advertisement sources. However, 33.1% rated e-cigarettes at 5 or above
on a scale of perceived harmfulness (1=not at all, to 7=extremely harmful), and
80% agreed e-cigarette safety information was important to them. Approximately
one-third said they would turn to a doctor first for information on e-cigarette safety,
though an almost equal percent said they would turn to the Internet (25.5%) or
product packaging first (24.2%). While most (62.5%) did not know that e-cigarettes
are unregulated, 83-88% agreed that e-cigarettes should be regulated by the FDA
for safety and quality, carry warning labels, and have the same legal age of sale
as other tobacco. Over half (53.5%) of former e-cigarette users and 18.5% of
never users indicated that they think they would smoke an e-cigarette in the next
year, and 20% were more interested in using an e-cigarette made by a tobacco
company.
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EXAMINING SMOKING AND VAPING BEHAVIORS OF VAPOR
STORE CUSTOMERS
Noor N. Tahirkheli1,2, BA, Alayna P. Tackett, M.A1,3, Ellen M. Meier, M.S1,3, Leslie
M. Driskill, MS1,2, Theodore L. Wagener, PhD1,2, 1Oklahoma Tobacco Research
Center, 2The University of Oklahoma Health Sciences Center, 3Oklahoma State
University
The prevalence of e-cigarette (EC) stores has increased dramatically in recent
years, as has the use of tank systems. The available literature explores online
vapor forums to profile the EC community, yet there is little research investigating
the vaping behaviors and preferences of EC store customers. The purpose of
the present study is to begin to address this gap in the literature. A convenience
sample of 100 vapor store customers (51% male; 76% White; Mage = 37.6,
SD = 15.1) from four Midwestern, metropolitan vapor stores completed a short
survey assessing their vaping/smoking history, current vaping/smoking behaviors,
and vaping attitudes and preferences. All participants completed exhaled
carbon monoxide testing to biochemically confirm self-reported smoking status
(CO<11ppm). Participants had been vaping for a little over a year (Mmonths=14.6,
SD=9.7), with 63.4% of EC users biochemically-verified smoking abstinent.
The majority of customers (91%) reported enjoying vaping more than smoking,
with 80% preferring non-tobacco EC flavors. However, 60% reported that they
would still vape if the only flavor available was tobacco. On a scale from 1 (not
important) to 10 (very important), participants reported that the most important
EC features were "battery life" (M=8.5, SD=2.6), "tastes good" (M=8.4, SD=2.6),
and "curbs cravings" (M=7.8, SD=3.3); the least important feature was "feels/
looks like traditional cigarette" (M=2.9, SD=3.2). A majority 'agreed' or 'strongly
agreed' that they preferred to buy EC supplies at vapor stores because of "access
to staff who can help troubleshoot EC problems" (85%), "enjoy the atmosphere"
(74%), and "because the e-liquid is fresher" (66%). No significant differences were
found between EC-only users and dual (EC & cigarette) users in terms of number
cigarettes smoked per day prior or nicotine dependence prior to initiation, length
of EC use, and use of tobacco vs. non-tobacco EC flavors. Overall, vapor store
customers demonstrated high rate of smoking abstinence and overwhelmingly
preferred vaping to smoking; however, no differences were seen between EC-only
users and dual users in terms of smoking history or vaping behaviors.

Conclusions: Though most smokers believe e-cigarettes are less harmful than
tobacco cigarettes, they do not necessarily believe that e-cigarettes are harmless,
and think that safety/risk information about e-cigarettes is important and that
e-cigarettes should be regulated. E-cigarette use will likely grow and product
regulation is warranted.
FUNDING: This work was funded by the New Jersey Health Foundation and in
part by the National Cancer Institute and the FDA Center for Tobacco Products
(K01CA189301).
JUSTIFICATION: This presentation can inform policy, communication and
educational activities related to electronic cigarettes.
CORRESPONDING AUTHOR: Olivia A. Wackowski, PhD, MPH, Assistant
Professor, Rutgers School of Public Health, Center for Tobacco Studies, 335
George Street, Suite 2100, New Brunswick, NJ 08903, United States, Phone:
732-235-9731, Email: wackowol@sph.rutgers.edu
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ATTITUDES TOWARD E-CIGARETTES AMONG SMOKERS WHO
HAVE NEVER TRIED E-CIGARETTES
Yue-Lin Zhuang, PhD*, Shu-Hong Zhu, PhD, University of California, San Diego
Most e-cigarettes users are smokers, and the majority of smokers have
already experimented with e-cigarettes. A 2014 population survey showed that
53.7% of U.S. smokers have tried e-cigarettes. This study focused on the rest of
the smokers: those who have never tried e-cigarettes. It examined their attitude
toward e-cigarettes and their intention to use e-cigarettes in the future. The study
is based on a national probability sample (N=1625) in the United States in 2014.
The result shows that 58.0% of smokers who have never tried e-cigarettes would
actually try e-cigarettes if offered one by a friend. The majority of these smokers,
86.2%, did not agree that e-cigarettes should be banned, and 69.8% of them
believed e-cigarettes would be helpful for quitting smoking. In contrast to smokers
who would not try e-cigarettes when offered one by a friend, these potential
e-cigarettes users held more positive attitudes toward e-cigarettes. In particular,
they were less likely to agree that e-cigarettes should be taxed like regular
cigarettes (36.9% vs. 62.5%), less likely to agree that e-cigarettes advertising

FUNDING: This research was funded by the Oklahoma Tobacco Research Center
who is provided funding through the Oklahoma Tobacco Settlement Endowment
Trust.
JUSTIFICATION: This study provides information that is useful in determining
public policy regarding electronic cigarette use.
CORRESPONDING AUTHOR: Theodore Wagener, PhD, Associate Professor,
Oklahoma Tobacco Research Center, 1200 Children’s Avenue, Oklahoma City,
OK 73104, United States, Phone: 4052714407, Email: leslie-driskill@ouhsc.edu
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Methods: We consented 22 daily smokers in outpatient treatment for mental
illness (54.5% schizophrenia; 45.5% bipolar disorder) who were not currently trying
to quit, and provided them with a supply of e-cigarettes (2nd generation NJOY)
and instructions on use. We followed participants with four weekly assessments
of breath CO, use of e-cigarettes, use of combustible tobacco, and satisfaction
measures. Mean age was 43±14 years. Paired t-tests assessed changes in
outcomes.

THE NATURAL HISTORY OF E-CIGARETTE USE FOR SMOKING
CESSATION AFTER HOSPITALIZATION
Kathleen F. Harrington*1, Young-il Kim2, William C. Bailey1, 1The University of
Alabama at Birmingham Division of Pulmonary Medicine, 2The University of
Alabama at Birmingham Division of Preventive Medicine,

Results: Two participants completed a baseline evaluation only. Among the
remaining 20, baseline mean weekly combustible tobacco use was 192±159
cigarettes. Use decreased to 67±76 cigarettes/week at study end (t=3.62, df=17,
p=.005). Decrease in smoking was confirmed by a reduction in breath CO level
from a baseline mean 27ppm±17 to 15ppm±9 at study end (t=3.25, df=18, p=.004).
Two participants (10%) switched completely to e-cigarettes. Satisfaction with
e-cigarettes was high (mean satisfaction and enjoyment ratings were 4.1 and 3.8
on a scale of 1-5). No serious adverse events were reported.

Despite prohibition on marketing e-cigarettes for smoking cessation, they are
often perceived as a quit aid, with smokers most often citing smoking cessation
or reduction as their reason for use. Studies exploring e-cigarettes have been
found they reduce cravings and assist with smoking reduction, suggesting help
with smoking cessation; however, they have not been found superior to NRT.
This 6-month follow-up study examines the use and impact on quitting of
e-cigarettes and recommended quit aids after a hospitalization, an event thaUse t
often motivates a quit attempt.

Conclusions: During one month of e-cigarette access, smokers with
schizophrenia and bipolar disorder greatly reduced combustible tobacco use,
coinciding with a 50% decrease in CO level. These pilot data suggest that a safetytested e-cigarette product could reduce harm in these vulnerable smokers while
they are unable to quit. Further research is needed to explore the safety, addiction
liability and health impact of e-cigarette combination use and switching among
people with severe mental illnesses and other vulnerable populations of smokers
who are unable to quit.

740 hospitalized smokers were recruited and assigned to the control condition
of a smoking cessation intervention. Participants were provided bedside smoking
cessation advice. Patients were over age 19, smoked in the previous month,
cognitively and physically able to participate, and had access to email and the
internet, but were not required to want to quit smoking.
Demographics, smoking history, use of e-cigarettes, motivation to quit, and
quit attempts in the previous year were assessed at baseline. Use of quit aids
(varenicline, buproprion, or NRT), e-cigarettes and 30-day point prevalence
smoking status were assessed at 6-months follow-up.

FUNDING: No Funding.
JUSTIFICATION: Outcomes of this pilot study of switching from combustible
tobacco to e-cigarettes in people with serious mental illness has potential public
health implications for other vulnerable populations of smokers who struggle to
quit.

630 (85%) provided data at 6-months post-hospitalization. Most participants
reported planning to stay quit (26%) or try to quit (57%) with the remaining unsure
of plans (14%) or planning to not quit (3%). 42% of participants reported using quit
aids and/or e-cigarettes after hospitalization with 83% of them having planned to
stay quit or try to quit. Plans for quitting were predictive of 30-day point prevalence
smoking abstinence 6-months later (p<.0001). The majority of patients chose "cold
turkey" (57.8%) which had the highest quit rate (36%). More participants opted to
use e-cigarettes (20%) than a quit aid (13.2%) or a combination of the two (8.6%)
but had lower quit rates than either (20.6% vs. 31.3% and 25.9%, respectively).

CORRESPONDING AUTHOR: Sarah Pratt, PhD, Assistant Professor, The Geisel
School of Medicine at Dartmouth, Psychiatry, 105 Main Street, Main Building,
Concord, NH 03301, United States, Phone: 603-271-8345, Email: sarah.i.pratt@
dartmouth.edu
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These results suggest that electronic cigarettes, while more popular than quit
aids in this sample, were not as effective for smoking cessation, and neither were
as effective as "cold turkey," the most common method for quitting.

IS EXPOSURE TO E-CIGARETTE COMMUNICATIONS
ASSOCIATED WITH PERCEIVED HARMS OF E-CIGARETTE
VAPORS? RESULTS FROM A NATIONAL SURVEY OF U.S.
ADULTS

FUNDING: NIDA -U01DA031515
JUSTIFICATION: This presentation has implications for understanding quitting
methods and the effectiveness of e-cigarettes for quitting smoking among hospitalized smokers.

Andy S.L. Tan*1,2, Cabral A. Bigman3, Susan Mello4, Ashley Sanders-Jackson5,
1
Dana-Farber Cancer Institute, Population Sciences Division, Center for
Community Based Research, Boston, USA, 2Harvard School of Public Health,
Department of Social and Behavioral Sciences, Boston, USA, 3University of
Illinois at Urbana-Champaign, Department of Communication, Urbana, USA,
4
Northeastern University, Department of Communication Studies, Boston, USA,
5
Stanford University, Stanford Prevention Research Center, Stanford, USA

CORRESPONDING AUTHOR: Kathleen Harrington, PhD, MPH, Associate
Professor, University of Alabama at Birmingham, Pulmonary, 1900 University Blvd.,
Birmigham, AL 35294, United States, Phone: 2059965889, Email: kharring@uab.
edu

Background: Most U.S. adults have been exposed to information about
e-cigarettes through another person, advertising, or news stories. Yet, the
link between exposure to e-cigarette communications and public attitudes
toward benefits and harms of e-cigarettes is not well understood. Prior content
analyses reported that e-cigarette ads and media coverage frequently mention
that e-cigarette vapor is harmless to people around users. This study tested the
hypothesis that exposure to e-cigarette communications would be associated with
lower perceived harms of secondhand vapor (SHV).
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E-CIGARETTE SUBSTITUTION FOR SMOKERS WITH
SCHIZOPHRENIA OR BIPOLAR DISORDER WHO PREVIOUSLY
FAILED TO QUIT
Sarah Pratt, PhD1*, Meghan Santos, MSW2, James Sargent, MD2, Nancy Gilbert,
APRN3, Mary F. Brunette, MD1, 1Department of Psychiatry, The Geisel School of
Medicine at Dartmouth, 2Department of Community and Family Medicine, The
Geisel School of Medicine at Dartmouth, 3Greater Nashua Mental Health Center

Methods: We analyzed survey data from 1449 U.S. adults who were members
of KnowledgePanel, a nationally representative online research panel, from
October-December 2013. Perceived harm outcomes were: (1) harmfulness of
SHV to one's health, (2) concern about health impact of breathing SHV, and (3)
whether SHV was considered more/less harmful than secondhand smoke (SHS).
Predictors were frequency of exposure in the past 30 days to: (1) advertising,
(2) media (other than advertising), and (3) interpersonal discussion about
e-cigarettes. Separately, we predicted perceived harm outcomes using exposure
to these channels weighted by whether they were perceived to be mostly positive

Introduction: People with schizophrenia and bipolar disorders are more likely to
smoke, less likely to quit, and suffer disparate morbidity and early tobacco-related
mortality. Although many of these smokers want to quit, most are unable to do
so for more than a few weeks, even with evidence-based cessation treatment
combinations. We conducted a pilot study to assess the short-term effect of
e-cigarette substitution on smoking among smokers with mental illness who had
previously failed to quit with treatment.
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be conducted on e-cigarettes and the findings must be clearly communicated via
news media to the public, to support knowledgeable consumer decisions, and to
policymakers, so that informed regulations may be implemented.

or negative. Multiple regression analyses controlled for demographics, tobacco
use, and e-cigarette use and were weighted to represent the general U.S. adult
population.

FUNDING: The Ohio State University, Center of Excellence for Regulatory
Tobacco Science (OSU-CERTS), is supported by grant number P50CA180908
from the National Cancer Institute, National Institutes of Health and Food and Drug
Administration Center for Tobacco Products (CTP).

Results: Exposure to advertising perceived as positive was associated with
lower concerns about the health impact of breathing SHV (B=-0.051, 95% CI=0.098,-0.005) and perceiving SHS as less harmful than SHS (B=-0.029, 95%
CI=-0.050,-0.008). Exposure to interpersonal discussion perceived as positive was
negatively associated with all three perceived harm outcomes. Non-advertising
media exposure was not a significant predictor of any of the three outcomes.

JUSTIFICATION: Recognizing the information available to readers, allows for a
better understanding of their thoughts about and feelings towards e-cigarettes.
CORRESPONDING AUTHOR: Katherine Yates, Undergraduate Student, The
Ohio State University, 2145 Keltonshire Ave, Columbus, OH 43229, United States,
Phone: 740-972-2423, Email: yates.183@osu.edu

Conclusions: Exposure to information about e-cigarettes perceived as positive
through advertising and interpersonal discussion could have a role in shaping
public perceptions of the harmfulness of SHV.
FUNDING: Data for this research was provided by the Annenberg National
Health Communication Survey, supported by the Annenberg School at the
University of Pennsylvania and the University of Southern California. Andy Tan
conducted this work while a postdoctoral fellow at the Center of Excellence in
Cancer Communication Research at the University of Pennsylvania (supported
by NIH grant P20CA095856). Cabral Bigman conducted this work while an
assistant professor at the University of Illinois at Urbana-Champaign. Susan
Mello conducted this work while an assistant professor at Northeastern University.
Ashley Sanders-Jackson conducted this work while a postdoctoral fellow at
Stanford Prevention Research Center (supported by NIH grant T32 CA8481567).
No financial disclosures were reported by the authors of this paper.
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EXPLORING TWITTER DATA FOR KEY CONVERSATIONS,
TRENDS, AND PATTERNS RELATED TO E-CIGARETTES
I. Stoyneva*, H. Cole-Lewis, A. E. Sanders, A. Varghese, J. Pugatch, S. Posada,
C. Yun, M. Schwarz, E. Augustson
Background: E-cigarette use has gained momentum in the United States. The
use prevalence among youths is of particular concern. There are an increasing
number of public dialogues about e-cigarettes, especially on social media—an
outlet particularly popular among youth. It is important that we attempt to discern
the core voices, message frames, and sentiment surrounding e-cigarettes. The
objective of this analysis was to explore Twitter data during a critical time in the
e-cigarette evolution by conducting a content analysis to identify key conversations,
trends, and patterns.

JUSTIFICATION: These findings may play a role in guiding public education efforts
to increase public understanding of constituents in SHV and policies to restrict
potentially misleading claims in marketing materials.
CORRESPONDING AUTHOR: Andy Tan, PhD, MPH, MBA, MBBS, Assistant
Professor, Dana-Farber Cancer Institute, Center for Community-Based Research,
450 Brookline Avenue LW633, Boston, MA 02215, United States, Phone:
617.582.7643, Email: andy_tan@dfci.harvard.edu

Methods: 3.7 M tweets were supplied by the Twitter Firehose. They represented
all public tweets sent between May 1, 2013 and May 1, 2014 that were matching
strategic keywords. Metrics utilized for the purposes of this study were time, date,
geolocation, user profile link, tweet content, and tweet link. Two-stage content
analysis was performed: 1) randomly sampling tweets from the full dataset and
classifying content for e-cigarette relevance until a manageable sample of at least
10,000 relevant tweets was achieved and 2) classifying content of each relevant
tweet for sentiment, user description , genre, and theme. Bivariate associations
and correlation analysis were performed as well.
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A CONTENT ANALYSIS OF ELECTRONIC CIGARETTE
PORTRAYAL IN NEWSPAPERS
Katherine A. Yates*, Katherine Friedman, Michael D. Slater, PhD, Electra D.
Paskett, PhD, Amy K. Ferketich, PhD, The Ohio State University

Results: Findings show that 71% of the sample tweets were classified as
positive sentiments, while negative and neutral tweets made 12% and 17% of
the sample. Most tweets containing images (92%) were positive. The top two
categories of users who tweeted about e-cigarettes were everyday people (65%)
and E-cig community movement (16%). Personal opinion (28%) and marketing
(21%) were the two largest genres of tweets, where advertising (26%) and policy/
government (20%) were the two largest themes.

Background: Since their introduction into Untied States markets in 2007,
electronic cigarettes (e-cigarettes) have become increasingly popular. A
corresponding increase can be found in news coverage of e-cigarettes. According
to a Newsbank search, in 2008 there were only three newspaper articles published
in the United States with "electronic cigarettes" in the headline, whereas in 2013
there were 189 such articles.
Objective: The objective of this study was to determine how e-cigarettes are
being portrayed in newspapers and how the public is responding.

Conclusion: Analyzing social media trends is a meaningful way to inform public
health practitioners of the current sentiments in regards to e-cigarettes, including
who is engaged in the dialogue, what they are saying, and what they are doing.
This study also provides a replicable methodology, as well as insights for how
this method can be automated using computational methods such as supervised
machine learning.

Methods: A content analysis was conducted on 450 articles obtained from
a Newsbank search for newspaper articles published in the United States that
contained "electronic cigarette" in the headline. This search was then narrowed
by removing pieces that were less than 50 words as well as articles that only
mentioned e-cigarettes in passing. The articles were coded for overall frame, type
of article and the main topics addressed. Two coders were used to demonstrate
reliability and reproducibility. Descriptive statistics and Fisher's Exact Test were
utilized to characterize the changes in newspaper articles over time and the
differences between informative and opinion pieces.

FUNDING: National Institutes of Health, National Cancer Institute
CORRESPONDING AUTHOR: Iva Stoyneva, MA, National Cancer Institute , 9609
Medical Center Drive, Room 3E230, Rockville, MD 20850, United States, Phone:
2402766727, Email: iva.stoyneva@nih.gov

Results: In addition to depicting the changes in newspaper articles over
time, the analysis revealed significant differences between news articles and
opinion pieces published in newspapers throughout the United Sates. The main
topics addressed in informative articles were the description and regulation of
e-cigarettes. Editorial and opinion pieces placed more emphasis on the increasing
popularity of e-cigarettes and the perceived health benefits.
Conclusions: This content analysis indicated that there has been, and there
currently remains, much confusion surrounding the long term health effects of
e-cigarettes and their use as a smoking cessation tool. More research needs to
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male subjects were included, 12 assigned to Part 1, and 12 assigned to Part 2.
The study was performed according to good clinical practice (GCP) standards and
registered in clinicaltrials.gov.

EFFECT OF VAPING POWER ON AEROSOL SIZE DISTRIBUTION
AND E-JUICE VAPORIZED IN A TYPICAL E-CIGARETTE

Results: Part 1: The maximum plasma level of nicotine after the fourth product
administration (Cmax) was similar for the 2 EVP prototypes (3.83 ng/ml for BL2.0%
and 2.76 ng/ml for COOL2.0%) and for the Nic15 product (2.71 ng/ml). These
levels were significantly lower compared to CC (23.03 ng/ml). The time to reach
this level (Tmax) was longer for the EVPs (8.8 min for BL2.0%, 12.7 min for
COOL2.0%) and the Nic 15 (11.4 min), than for the CC (3.2 min). Part 2: Dose
proportionality was seen for the different nicotine levels of the EVP prototype. The
Cmax was 3.69 ng/ml for BL2.0%, 2.02 ng/ml for BL0.9%, 0.97 ng/ml for BL0.4%
and 0.05 ng/ml for BL0%. The mean Tmax ranged from 7.7 to 13.2 min.

Evan L. Floyd*, PhD, David L. Johnson, PhD, Jun Wang, PhD, James L. Regens,
PhD, University of Oklahoma - Health Sciences Center
E-cigarette technology has rapidly evolved toward higher powered devices that
produce more concentrated aerosol and, presumably, a more satisfying vaping
experience. This research characterizes the effect of vaping power on mass of
e-juice vaporized as well as particle size and particle mass distributions.
Vaping aerosol was produced with a tank-style e-cigarette equipped with
an adjustable voltage battery set to 3.3 and 11.2 Watts. Aerosol particle size
distributions were measured simultaneously with a Scanning Mobility Particle
Sizer (SMPS) and an Aerodynamic Particle Sizer (APS), providing a combined
size measurement range of 16 nanometers (nm) to 19.8 micrometers (µm).
This instrument ensemble was also used to characterize conventional cigarette
smoke aerosol for direct comparison. Additionally e-juice vaporization mass was
measured at 9 points between 3.0-11.9 watts.

Conclusions: At the maximum nicotine concentration of 2% as prescribed by the
EU Tobacco Products Directive, EVPs such as the prototypes tested in this study
have the potential to deliver nicotine with a similar PK profile as for inhalators used
in NRTs. The Cmax of all products tested was approximately one tenth of that of
the tested CC and the Tmax approximately three times longer.
FUNDING: This study was funded by Fontem Ventures.
JUSTIFICATION: This study provides interesting insights about where EVPs
are situated in terms of their ability as nicotine delivery devices in comparison to
conventional cigarettes and NRTs.

Consistent with prior studies, vaping aerosol size distributions were bimodal in
the ultrafine region; however, a previously unreported third mode was observed
around 900 nm comprising approximately 95% of aerosol mass. Particle mass
distribution shifted toward larger particle sizes at the higher vaping power, likely
due to increased kinematic coagulation. Increasing power from 3.0 and 11.9 watts
resulted in an 86-fold increase in e-fluid consumption.

CORRESPONDING AUTHOR: Tanvir Walele, MSc, Senior Scientist, Fontem
Ventures, Winterstoke Road, Bristol, WI BS3 2LL, United Kingdom, Phone:
+441179337589, Email: tanvir.walele@fontemventures.com

Vaping device power has a dramatic effect on vaping aerosol concentration
and mass distribution across particle sizes. Vaping aerosol mass spans a much
wider particle size range than previously reported, although the major portion
of the mass is still well within the respirable size range. Because e-cigarette
technology continues to evolve toward high power/ high output devices, these
results demonstrate need for further research to inform the design and regulation
of e-cigarette products.
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NICOTINE RESIDUES IN HOUSES OF ELECTRONIC CIGARETTE
USERS, TOBACCO SMOKERS AND NON-SMOKERS IN WESTERN
NEW YORK, USA

FUNDING: This study was conducted at the University of Oklahoma, College of
Public Health and was supported by Oklahoma Tobacco Research Center grant
# C1081507

Derek Bush, Maciej L. Goniewicz, PharMD, PhD*, Roswell Park Cancer Institute,
Buffalo, USA

JUSTIFICATION: Realizing that small differences in vaping power can result in
large differences in e-juice vaporized as well as shifts in aerosol size distribution
should inform public health and clinical research seeking to compare e-cigarette
devices against each other; studies should be standardized on vaping Power.

Purpose: Thirdhand smoke is the residue of tobacco toxicants that can persist
on surfaces after smoking has ceased. The nicotine deposited on the surfaces
can react with airborne chemicals to create carcinogens. While prior studies
have shown that there is nicotine residue in tobacco smokers' homes, none have
examined the nicotine deposition on surfaces in electronic cigarette users' homes.

CORRESPONDING AUTHOR: Evan Floyd, PhD, Assistant Professor, University of
Oklahoma, Occupational and Environmental Health, 801 N.E. 13th St, Oklahoma
City, OK 73216, United States, Phone: 405.270-2070x41162, Email: evan-floyd@
ouhsc.edu

Methods: We measured nicotine on surfaces in three groups of homes: 8
electronic cigarette users, 6 cigarette smokers, and 8 nonsmokers. The wipe
samples were taken from the homes of individuals residing in the Buffalo, NY area.
The residents needed to have smoked or vaped in their home on a regular basis.
Tobacco cigarettes had not been smoked in the homes of electronic cigarette
users for over a year. Three surface wipe samples were taken in each room from
the floor, wall and window. Nicotine was extracted from the wipes and analyzed
using gas chromatography. A Kruskal-Wallis test was performed to determine
statistical differences in the nicotine levels between the groups of homes.
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A RANDOMIZED, CONTROLLED, CROSSOVER, RELATIVE
BIOAVAILABILITY STUDY OF NICOTINE DELIVERED BY AN
ELECTRONIC VAPOUR PRODUCT, A NICOTINE INHALATOR AND
A CONVENTIONAL CIGARETTE

Results: Half of the electronic cigarette users' homes had detectable levels of
nicotine on surfaces whereas nicotine was found in all of the tobacco cigarette
smokers' homes. Trace amounts of nicotine were also detected in half of the
non-smokers homes. There was no significant difference in the levels of nicotine
found upon the different surfaces in the homes (p > 0.05). Nicotine levels in
electronic cigarette users homes was significantly lower than that found in cigarette
smokers homes (average concentration 8±17 vs. 1,303±2,676 micrograms/m2;
p<0.05). There was no significant difference in the amount of nicotine in electronic
cigarette users' and non-smokers' homes (p>0.05).

Tanvir Walele, MSc1,2*, Josie Williams, PhD2, Girish Sharma, MD3, Rebecca
Savioz, MSc4, Claire Martin, MSc4, 1Fontem Ventures, Amsterdam, Netherlands,
2
Imperial Tobacco, Science and Submissions, Bristol United Kingdom, 3Simbec
Research, United Kingdom, 4Clinopsis, Switzerland
Introduction: This randomized, controlled clinical trial was designed to
investigate the pharmacokinetic (PK) profile of nicotine delivered by an electronic
vapour product (EVP) prototype in comparison with conventional cigarettes (CC)
and an inhalator used in nicotine replacement therapy (NRT).

Conclusions: Nicotine is a common contaminant found on indoor surfaces even
in non-smokers homes. Using electronic cigarettes indoors significantly reduces
thirdhand exposure to nicotine compared to smoking tobacco cigarettes.

Methods: This is a randomized controlled study in two parts using a four-way
crossover study design. The first part compared an EVP device with flavoured
(COOL2.0%) and unflavoured (BL2.0%) capsules, with conventional cigarettes
(JPS Silver, King Size, 0.5mg nicotine) and a 15-milligram nicotine inhalator
(Nic15). The second part compared the non-flavoured EVP containing different
nicotine concentrations (BL0%, BL0.4%, BL0.9%, or BL2.0%). A total of 24 healthy

FUNDING: This work was supported by Roswell Park Cancer Institute, National
Cancer, Institute (NCI) (P30 CA016056), and National Cancer Institute CURE
Supplement.
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JUSTIFICATION: This is a preliminary study showing reduction in thirdhand
exposure to nicotine in houses of electronic cigarette users compared to tobacco
smoking.

USING ONLINE PROMOTIONS TO EXTEND REACH AND
INCREASE ENGAGEMENT WITH THE TOBACCO FREE FLORIDA
CAMPAIGN

CORRESPONDING AUTHOR: Maciej Goniewicz, PharmD, PhD, Assistant
Professor, Roswell Park Cancer Institute, Department of Health Behavior, Elm
and Carlton Streets, Buffalo, NY 14201, United States, Phone: 7168458541, Fax:
7168451265, Email: maciej.goniewicz@roswellpark.org

Jennifer C. Duke, PhD*1, Heather M. Hansen, MPP1, Annice E. Kim, PhD1,
Elizabeth McCarthy, BA2, Lauren Porter, PhD3, 1RTI International, 2Alma DDB,
3
Florida Department of Health, Bureau of Tobacco Free Florida
Background: Since 2008, the Florida Bureau of Tobacco Free Florida (BTFF)
has used a powerful media campaign coupled with evidence-based tobacco
cessation services to encourage Floridians to quit smoking and prevent initiation.
State adult smoking rate is lower than the national average (17.7 percent FL vs.
19.6 percent US) and the smoking rate for high school students has decreased to
a record low of 8.6 percent.
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CORRELATES OF E-CIGARETTE USE AMONG NON-HISPANIC
BLACK SMOKERS RESPONDING TO A PASSIVE ONLINE
SCREENER IN WASHINGTON, D.C.
Leslie Rubin, MS1*, Megan Davis, MPsy1*, Sabrina Smiley, PhD1, Teresa DeAtley,
BA1, Tom Kirchner, PhD1,2,3, David Abrams, PhD1,2,3, Jennifer Pearson, PhD1,2, 1The
Schroeder Institute for Tobacco Research and Policy Studies, Legacy, Washington,
DC, US, 2Department of Health, Behavior, and Society, Johns Hopkins Bloomberg
School of Public Health, Baltimore, MD, US, 3Georgetown University Medical
Center, Lombardi Comprehensive Cancer Center.

BTFF has been innovative in methods to increase use, reach, and engagement
with social media. Among state Tobacco Control Programs (TCPs), BTFF was
among the first to establish a TCP presence on Facebook, Twitter, and YouTube.
TFF has the highest number of Twitter followers and promotes more content to
their followers via Twitter posts (tweets) than other state TCP. Florida also has the
highest number of video views of any state TCP.

Introduction: The correlates of e-cigarette use among non-Hispanic Black
smokers have not been closely examined. This study characterizes non-Hispanic
Blacks who completed the parent study's online screener, explores the correlates
of e-cigarette use in this sample, and demonstrates the feasibility of passive online
recruitment in this population.

Findings: This presentation will describe TFF activities, which have expanded
the reach of its messages online, with the goal of disseminating innovative and
promising promotion strategies. We will describe a brief, cost-effective promotion
which increased followers to the TFF Facebook page in 2014 by 14.4 percent
(to 248,338) and also increased post-level follower activity on the page. We will
also describe TFF activities which results in a 135 percent increase in Twitter
followers during 2014. We found that Twitter advertising was responsible for 96.3
percent of new followers and that mobile ad placements on Twitter increased
follower reach (85.7 percent) and retweets (89.9 percent) more than ads aimed at
desktop users. In addition, we found that promotion of the TFF YouTube channel
generated 1,403,485 video views in 2014, of which 91.7 percent were Floridians.
Federal agencies, other state TCPs, and other tobacco control social media
implementers will learn promising strategies to expand their follower base and
increase interactions with tobacco-related messages on social media.

Methods: Data were collected passively via an online screener as part of
the Moment Study (1R21DA036472-01), an ongoing mixed-methods ecological
momentary assessment (EMA) study examining the environmental and
psychological factors that influence e-cigarette initiation and cigarette displacement
among adult smokers in the D.C. metro area. Potential participants responded to
online and print advertisements and completed an online screener without contact
with study personnel. Descriptive statistics and independent sample t-tests were
used to characterize non-Hispanic Black e-cigarette users.
Results: Of the 186 individuals who completed the screener between May 28th
and September 5th, 2014, 87 identified as non-Hispanic Black. Approximately half
(53%) were male, with a median age of 35 years (interquartile range [IQR]=26-46)
and a median 13 years (IQR=7-21) smoking. Nearly 60% were employed, 85%
smoked menthol cigarettes, 40% were considering quitting in the next 6 months,
and 28% had ever used e-cigarettes. Among the subsample of ever e-cigarette
users (n=24), 67% were male, 67% were employed, 79% smoked menthol
cigarettes, 29% were considering quitting in the next 6 months, and the median
years smoking was 15 years. Non-Hispanic Black smokers who had ever used
e-cigarettes were on average 6.5 years younger than never users (31 [IQR=25-40]
vs. 37 [IQR=27-50]; p=0.04).

FUNDING: This study is funded by a contract from the Florida Department of
Health, Bureau of Tobacco Free Florida.

Conclusion: Within several months, passive online recruitment screened a
large population of non-Hispanic Black smokers with a significant concentration
of prior e-cigarette use. Younger age was significantly associated with e-cigarette
ever use in this population, echoing trends seen at a population level among those
who had ever used e-cigarettes. Findings will be updated with the most recent
screener data in January 2015.

POS3-104

FUNDING: NIDA, Schroeder Institute

Cori Cather, Susanne Hoeppner, Gladys Pachas, A Eden Evins*, Massachusetts
General Hospital and Harvard Medical School

JUSTIFICATION: Federal agencies, other state TCPs, and other tobacco control
social media implementers will learn promising strategies to expand their follower
base and increase interactions with tobacco-related messages on social media.
CORRESPONDING AUTHOR: Jennifer Duke, PhD, Senior Research Public
Health Analyst, RTI International, 3040 East Cornwallis Rd., Research Triangle
Park, NC 27709, United States, Phone: 9194852669, Email: jduke@rti.org

EFFECTS OF ABSTINENCE AND VARENICLINE TREATMENT ON
DEPRESSIVE SYMPTOMS IN ADULTS WITH SERIOUS MENTAL
ILLNESS IN A 52-WEEK TRIAL

CORRESPONDING AUTHOR: Megan Davis, The Schroeder Institute at The
American Legacy Foundation, 1724 Massachusetts Ave NW, Washington, WI
20036, United States, Phone: 704-798-0710, Email: mdavis@legacyforhealth.org

Background: Depressive symptoms have been reported with tobacco
abstinence and have been associated with lapse and relapse to smoking but the
effects of tobacco abstinence and varenicline treatment on depressive symptoms
in adults with serious mental illness (SMI) during early or sustained abstinence is
largely unknown.
Methods: Adult smokers (n=201) entered a trial of maintenance varenicline
treatment in smokers with SMI able to quit smoking during a 12-week open-label
trial of varenicline and cognitive behavioral therapy (CBT). Eighty-seven
participants attained 14-day point prevalence abstinence at week 12 and were
randomly assigned to continue double-blind varenicline or identical placebo
and CBT for 40 weeks. Depressive symptoms were assessed with the Calgary
Depression Scale for Schizophrenia (CDSS), a validated clinician administered
assessment, at every CBT visit from baseline to week 52.
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contributing to its youthful image. The influence of industry marketing and brand
imagery, especially on current smokeless tobacco users, shapes perceptions
about the quality and attributes of the products themselves.

Results: Among those who completed 9 or more weeks of open label
varenicline (n=142, n=132 with Sz), CDSS scores decreased from a median of 3
(IQR:2-6) at baseline to 1 (IQR:0-4) at week 12 (p<0.001). There was no effect of
abstinence on CDSS scores during the open phase, nor did the time effect differ
by abstinence status (14-day point prevalence abstinence at week 12). During
the 40-week, maintenance phase (n=87, n=77 with Sz), CDSS scores did not
differ between those who demonstrated 21-day point-prevalence abstinence at
week 52 vs. those who relapsed to smoking (p=0.94), did not change over time
(p=0.70; week 12 Mdn=1, IQR:0-5; week 52 Mdn=2, IQR:0-6), and did not show
an abstinence by time interaction (p=0.80). There was also no effect of varenicline
treatment on depressive symptoms vs. placebo (p=0.37). This pattern of findings
was replicated with depressive symptoms as assessed with the Brief Psychiatric
Rating Scale depression-anxiety subscale and the Wisconsin smoking withdrawal
scale sadness-depression score.

FUNDING: The project described was supported by grant no. R21CA155956 and
grant no. R21CA159160 from the National Cancer Institute. The content is solely
the responsibility of the authors and does not necessarily represent the official
views of the National Cancer Institute or NIH.
CORRESPONDING AUTHOR: Daniel Giovenco, MPH, Rutgers School of Public
Health, Center for Tobacco Studies, 335 George Street, New Brunswick, NJ
08903, United States, Phone: 7322359338, Email: d.giovenco@rutgers.edu
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Conclusion: There was no observed effect of abstinence or varenicline
treatment on depressive symptoms in stable outpatients with SMI. Reduction in
depressive symptoms during open label treatment with varenicline was observed.

TIME TRENDS FOR TOBACCO CONTENT IN U.S. AND
NATIONALLY PRODUCED FILMS POPULAR IN MEXICO AND
ARGENTINA, FROM 2004-2012

FUNDING: NIDA R01 DA021245: Smoking Cessation and Smoking Relapse
Prevention in Patients with Schizophrenia; Investigator Initiated Grant Pfizer Inc.:
Extended duration varenicline for prevention of relapse to smoking in patients with
schizophrenia; NIDA K24 DA030443: Mentoring in Addiction Treatment Research

Raul Mejia*1, Christy Kollath-Cattano2, Edna Arillo Santillan3, Rosaura Perez
Hernandez3, Inti Barrientos3, Lorena Peña1, James D. Sargent4, James F.
Thrasher2, 1CEDES, 2University of South Carolina, 3INSP, 4Dartmouth Medical
School

JUSTIFICATION: Prospective and controlled trials are improving our understanding of the effect of abstinence and of pharmacotherapeutic cessation aids such as
varenicline on depressive symptoms in smokers with serious mental illness and
should affect policies restricting smoking cessation treatment in this population.

Background: Studies in 13 different countries have shown that exposure to
tobacco in movies is associated with initiation of youth smoking. Public health
advocacy appears to have lowered tobacco content in US-produced films over the
past decade. Monitoring of tobacco content in other developed film industries, as
in Argentina and Mexico, are necessary in order to determine the need for policy
development in those countries.

CORRESPONDING AUTHOR: A. Eden Evins, MD, MPH, Massachusetts General
Hospital, 60 Staniford St., Boston, MA 02114, United States, Phone: 617-7333131, Email: a_eden_evins@hms.harvard.edu

Method: The sample was drawn from the top 100 grossing movies in Mexico
and Argentina for each year from 2004-2009. The sample included 82 Argentine
produced, 92 Mexican produced, and 559 US-produced films that were popular in
both countries. A reliable methodology for content coding tobacco appearances
was used that involved timing onscreen duration of tobacco use and recording
appearances of tobacco brands. The prevalence of films that portrayed any
tobacco use and any tobacco brands, and mean seconds of use for films containing
tobacco were calculated and compared within each rating category by year and
country of production.
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SMOKELESS TOBACCO BRAND PERCEPTIONS AMONG
CURRENT MOIST SNUFF AND SNUS USERS
Daniel P. Giovenco, MPH*, Cristine D. Delnevo, PhD, MPH, Olivia A. Wackowski,
PhD, MPH, M. Jane Lewis, DrPH, Rutgers University School of Public Health

Results: Overall 80% of Mexican produced and 86% of Argentine produced
movies contained tobacco. The percentage of US-produced movies popular in
Mexico and Argentina that contained tobacco was lower than nationally produced
films at 47%. For US films the percentage of movies with tobacco decreased
from 2004 to 2010, yet this percentage began to increase again from 2011 to
2012. Percentage of films with tobacco decreased over time in Mexican produced
films, while for Argentine produced films there was no change. In terms of mean
seconds of tobacco use in films containing tobacco, there has been an increase
in seconds in the most recent years for movies produced in all three countries.
Both Mexican and Argentine films had higher percentages of tobacco brand
appearances (24% in Mexico, 14 % in Argentina) compared to the 5% of US films
popular in Mexico and Argentina.

Background: The tobacco industry aggressively markets smokeless tobacco
products, a strategy that likely contributed to the rise in moist snuff consumption
over the past decade. An understanding of consumer perceptions of brand
characteristics may highlight factors associated with brand success and product
use.
Methods: Current moist snuff and/or snus users from a nationally-representative
web survey (n=411) indicated how well various descriptors characterize the leading
smokeless tobacco brands. After seeing images of each product, they rated the
extent to which the word or phrase describes the brand, using a scale from "not
well at all" to "extremely well."
Results: Copenhagen and Grizzly ranked highest as being masculine brands,
with 42.6% and 34.0% of smokeless tobacco users reporting that this term
describes the brands either very or extremely well. The brands diverged, however,
on measures of quality, such that Copenhagen was often perceived as a quality
brand and Grizzly ranked lowest in the category. Skoal and Camel Snus were
commonly regarded as being youthful brands, but they differed in terms of risk
perception. Camel Snus was infrequently considered a risky product, whereas
40.2% of respondents felt that risky adequately described Skoal. Despite being
perceived as a lower risk product, Camel Snus was rated poorly in satisfaction.
Only 28.3% of smokeless tobacco users felt that satisfying characterizes the brand
very or extremely well.

Conclusion: Films produced in Mexico and Argentina were more likely to
contain tobacco compared to US-produced films, which suggests these countries
need more public health advocacy efforts to address tobacco in films.
FUNDING: Funded by grant R01 TW009274-01, Fogarty Institute, NIH
CORRESPONDING AUTHOR: Christy Kollath-Cattano, PhD, University of
South Carolina, 915 Greene St, Columbia, SC 29073, United States, Phone:
8033510595, Email: christykollath@gmail.com

Conclusions: Users' perceptions of brand characteristics align with the brands'
respective marketing strategies and product offerings. The perceived masculinity
of Copenhagen and Grizzly, for example, is evident in their advertisements,
which commonly feature outdoor activities like hunting and fishing. Skoal has the
highest market share of fruit flavored products among the leading brands, perhaps
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2,5-dimethylfuran, ethylbenzene, isoprene) using a sophisticated real-time method
while their individual puff topographies were recorded. The puff profiles then were
used to drive a smoking machine and the yields of the same target VOCs were
determined. Average yields (in micrograms/cigarette) were evaluated to compare
relative toxicities and smoker uptake of each compound. Yields ranged from ~6
□g/cig for acrylonitrile to ~3,000 □g/cig for acetaldehyde, but ranged from ~50 to
14 times less, respectively, in exhaled breath. Ratios of yields from nonmenthol/
menthol versions of each pair were calculated to determine the effect of menthol
on VOC exposures. Ratios for the CCR cigarette pairs for all VOCs across all
African Americans were less than those for Caucasians and for both races in the
custom-mentholated cigarettes. Across all subsets of the data, menthol has the
strongest impact on 1,3-butadiene, with indications that it has the lowest average
ratios, with individual subject ratios as low as 0.3 in exhaled breath and 0.5 in
MSS. Broader implications of these results will be discussed.

ASSOCIATION BETWEEN E-CIGARETTE USE, ADVERTISING
EXPOSURE AND PERCEPTIONS OF E-CIGARETTES IN
ADOLESCENTS AND YOUNG ADULTS
Deepa R. Camenga, MD*, Grace Kong, PhD, Dana Cavallo, PhD, Meghan E.
Morean, PhD, Suchitra Krishnan-Sarin, PhD
Introduction: E-cigarette use among adolescents and young adults is increasing.
We describe adolescents and young adults' perceptions of e-cigarettes in relation
to health, smoking cessation, and in comparison to traditional cigarettes.
Methods: We assessed e-cigarette perceptions among middle school (n=1137),
high school (n=3452), and college students (n=545) in CT using cross-sectional
surveys in fall 2013. We conducted multivariate logistic regression analyses to
assess associations between perceptions of e-cigarettes and cigarette/e-cigarette
use status and exposure to e-cigarette advertising.

FUNDING: Funding for this project was from NIH-National Cancer Institute (R01
CA162085, Buehler) to Battelle Memorial Institute.
CORRESPONDING AUTHOR: Stephanie Buehler, PhD, Battelle, 505 King Ave,
Columbus, OH 43201, United States, Phone: 614-424-3972, Email: buehlers@
battelle.org

Results: The sample was 53% female, 74.8% Caucasian, 5.9% lifetime
e-cigarette users, 5.4% current e-cigarette-only users, 2.5% current cigaretteonly users, and 5.4% dual e-cigarette and cigarette users. Overall, 58.8% of the
sample reported that they strongly agreed/agreed that "e-cigarettes are harmful
to your health", 56.2% that "e-cigarettes are safer than cigarettes", 36.4% that
"e-cigarettes help people quit smoking: and 56.2% that "e-cigarettes are safer
than quit smoking medications." Multivariate logistic regression analyses showed
lifetime e-cigarette users, current e-cigarette-only users and dual users, but
not cigarette-only users, were more likely than never-smokers to believe that
e-cigarettes were less harmful than cigarettes and were safer than existing
smoking cessation medications. Recent exposure to e-cigarette advertisements
on TV/radio was associated with increased likelihood of believing that e-cigarettes
were safer than cigarettes (OR 1.34; 95% Confidence Interval (CI) 1.17-1.52)
and existing smoking cessation medications (OR 1.34; 95% CI 1.19-1.51) and
decreased likelihood of believing they were harmful to health (OR 0.86; 95% CI
0.75-0.99).
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VOLATILE AND SEMIVOLATILE HPHCS IN MAINSTREAM SMOKE
FROM LITTLE CIGARS AND CIGARILLOS
Stephanie S. Buehler*1, Sydney M. Gordon1, Robyn R. Kroeger,1 Marielle C.
Brinkman1, Vladimir B. Mikheev1, Bartosz M. Koszowski2, Wallace B. Pickworth2,
1
Battelle, Columbus, OH, 2Battelle, Baltimore, MD
In the last decade, as cigarette consumption has declined, sales of cigars such
as little cigars and cigarillos have significantly increased. Evidence suggests that
cigar smoke is as toxic as cigarette smoke, but chemical data on volatile harmful
and potentially harmful constituents (HPHCs) as well as semivolatile HPHCs
attached to size-fractionated particles in mainstream (MS) cigar smoke are still
very limited. This study sought to characterize select volatile (acetaldehyde,
acrylonitrile, benzene, 1,3-butadiene, and isoprene) and semi-volatile (nicotine,
benzo(a)pyrene [BaP], NNN, and NNK) HPHCs in MS smoke of one little cigar
(Winchester) and one cigarillo (Black & Mild) as compared to five commonly
used cigarette types (full flavor, light, ultra light, menthol and "natural tobacco").
Products were machine smoked in triplicate using ISO puff methodology. Volatile
HPHCs were determined in real-time on a puff-by-puff basis using proton
transfer reaction-mass spectrometry. At the same time, fine and ultrafine (UF)
particles from the MS smoke were separated and collected in real-time, using an
electrical low pressure impactor, and extracted for semivolatile content. Yields of
volatiles in cigars ranged from 8.99±2.36 to 800.91±132.34 micrograms/product
for acrylonitrile and acetaldehyde, respectively. Levels of most volatile HPHCs
were higher in the cigars than cigarettes, with average levels of 1,3-butadiene ~2
times higher in the little cigar brand. Differences between products in fine particle
semivolatile HPHCs were mixed, while UF concentrations showed clearer trends.
Levels of nicotine on UF particles were ~3 times higher for the little cigar than
for cigarettes. UF particle concentrations for BaP were significantly higher in both
cigars than in the cigarettes, with BaP below detection limits in most cigarettes.
Average NNN levels of ~114 and 108 nanograms/gram of UF particles collected
from the cigar brands were higher than in all cigarettes evaluated. Semivolatile
HPHCs attached to UF particles may have significant health implications as these
particles have high penetration efficiency and are absorbed more efficiently in the
lungs.

Discussion: More than half of youth perceive that e-cigarettes are safer than
cigarettes, and e-cigarette use is associated with having positive perceptions of
the product. Future research is needed to determine how advertising effects youth
e-cigarette perceptions and use patterns.
FUNDING: This work was supported by the National Institute on Drug Abuse
grants P50DA009241 and 1K12DA033012-01A1
JUSTIFICATION: The findings of this study of adolescents and young adult’s
perceptions of e-cigarettes may inform e-cigarette prevention efforts and
advertising regulation efforts.
CORRESPONDING AUTHOR: Deepa Camenga, MD, Instructor of Pediatrics,
Yale School of Medicine, Pediatrics, PO Box 208064, Connecticut, CT 06520
United States, Phone: 2037378310, Email: deepa.camenga@yale.edu
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EFFECT OF MENTHOL CIGARETTE CONTENT ON MAINSTREAM
SMOKE VOC EMISSIONS AND UPTAKE
Stephanie S. Buehler, PhD*1, Sydney M. Gordon, DSc1, Marielle C. Brinkman1,
Robyn R. Kroeger1, Pamela I. Clark, PhD2, 1Battelle, Columbus, OH, 2University of
Maryland, College Park, MD.

FUNDING: Funding for this project was from NIH-National Cancer Institute (R01
CA158045, Pickworth) to Battelle Memorial Institute.

Although the gas phase accounts for about 95% by weight of cigarette
mainstream smoke (MSS), the cancer potency factors of the smoke-related
volatile organic compounds (VOCs) are generally much lower than those of the
emitted semi-volatile based carcinogens. However, because of the much higher
concentrations of the VOCs in MSS, several are associated with the highest
calculated cancer risks of conventional cigarettes, making this probably the most
hazardous fraction in MSS. To study the effects of cigarette mentholation on VOCs
in cigarette smoke, we are conducting a study using the nonmenthol/menthol
pair of two types of cigarettes: a commercial nonmenthol brand that we custommentholate; and Camel Crush (CCR), a commercial cigarette with a capsule in
the filter that releases menthol solution if crushed. Within each cigarette pair, the
only differences between the cigarettes are their menthol content. Exhaled breath
from a subset of the sample population, was monitored for each cigarette pair
for select VOCs (acetaldehyde, acetonitrile, acrylonitrile, benzene, 1,3-butadiene,

CORRESPONDING AUTHOR: Stephanie Buehler, PhD, Battelle, 505 King Ave,
Columbus, OH 43201, United States, Phone: 614-424-3972, Email: buehlers@
battelle.org
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Messages frequently encouraged use of EX. Website and text message use were
logged in a relational database; analyses focus on 3-month metrics. Descriptive
analyses examined baseline differences by text enrollment status. Logistic
regression models examined text enrollment as a predictor of website utilization,
controlling for baseline covariates.

Deepa R. Camenga, MD*, Dana Cavallo, PhD, Sandra M. Bulmer, PhD, Suchitra
Krishnan-Sarin, PhD, Yale School of Medicine, New Haven, CT and Southern
Connecticut State University, New Haven, CT

Results: From Aug 2013-May 2014, N=22,648 participants registered on EX:
9.6% (N=2,166) fully enrolled in text messaging. Text users were more likely to
be female (77.1% vs 67.7%, p=.000), non-Hispanic (95.1% vs. 93.9%, p=.03),
and slightly younger (43.6±12.8 vs 44.6±14.0, p=.001) than non-users. Controlling
for baseline covariates, text users were more likely than non-users to return to
EX (OR=1.25, 95% CI 1.14-1.38), to set a quit date on EX (OR=1.34, 95% CI
1.21-1.47), and to use core elements of the site including the cigarette tracker
(OR=1.35, 95% CI 1.23-1.48), addiction videos (OR=1.28, 95% CI 1.16-1.41), and
the community (OR=1.22, 95% CI 1.11-1.34). Text users received an average of
108 messages (SD=62) from the system; a small proportion used CRAVE (20%),
MOOD (13.9%) and SLIP (15.7%) keywords.

A QUALITATIVE STUDY OF COLLEGE-AGE SMOKERS'
PERCEPTIONS OF EFFECTIVE CAMPUS-BASED SMOKING
CESSATION PROGRAMS

Background: Smoking cessation rates in college smokers are low and few seek
formal treatment to support their quit efforts. We explored how campus-based
smoking cessation programs could be designed to maximize appeal.
Methods: Three focus groups were conducted with a sample of 18-25 year
old (n=18) cigarette smokers in one public college in Connecticut in 2012. A
standard focus group guide was used to ask participants about their perceptions
of smoking cessation programs, and barriers and facilitators to participating in
smoking cessation treatment. Group discussions were recorded, transcribed, and
examined using thematic analysis.

Conclusions: Improving adherence to web-based cessation programs is critical
to maximize their impact. A companion text messaging program can increase
use of an Internet cessation program. Optimizing and further integrating these
programs may enhance their impact.

Results: Participants wanted smoking cessation programs to be tailored and
personalized, and did not believe any one type of treatment could be beneficial
to all college smokers. They were wary of joining smoking cessation programs,
as many of them did not want to be formally labeled as a smoker trying to quit.
Therefore, some participants preferred self-guided treatment components that
maintained privacy, such as texting and computer programs. Participants believed
that the engagement of social supports (friends/family) was critical to achieving
success, and some therefore suggested that group smoking cessation competitions
would be appealing. Successful programs also needed to focus on how to manage
the necessary social realignment (i.e. need to engage with non-smoking peers)
to achieve cessation. Although most participants were not interested in smoking
cessation medications, they felt more apt to try free medications, with nicotine
replacement therapy described as the most appealing medication.

FUNDING: This project was supported by internal support from the American
Legacy Foundation.
JUSTIFICATION: A companion text messaging program may enhance the impact
of web-based cessation programs by increasing use and adherence.
CORRESPONDING AUTHOR: Sarah Cha, MSPH, Project Manager, Legacy,
Schroeder Institute for Tobacco Policy & Research, 1724 Massachusetts Ave NW,
Washington, DC 20036, United States, Phone: 202-454-5946, Email: scha@
legacyforhealth.org
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Conclusions: College smokers may prefer personalized, campus-based
smoking cessation programs that maintain privacy by utilizing self-guided treatment
components such as texting/computer programs and offer free medications.
Understanding the factors that promote college smokers' participation in smoking
cessation treatment is critical when designing effective interventions.

AWARENESS AND USE OF SOUTH ASIAN TOBACCO PRODUCTS
AMONG SOUTH ASIANS IN NEW JERSEY
Mary Hrywna, MPH1*, Cristine D. Delnevo, PhD1, Michael B. Steinberg, MD, MPH1,
M. Jane Lewis, DrPH1, Mia Hanos Zimmermann, MPH1, Arnab Mukherjea, DrPH,
MPH2, 1Rutgers School of Public Health, Center for Tobacco Studies, 2California
State University, East Bay.

FUNDING: This work was supported by the National Institute on Drug Abuse
grants P50DA009241 and 1K12DA033012-01A1.
JUSTIFICATION: The findings of this study can help inform the development of
effective smoking cessation treatments for college smokers.

South Asians are the third largest Asian group in the US and among the fastest
growing racial groups in New Jersey (NJ). Tobacco consumption among South
Asians is characterized by several smoked and smokeless tobacco products
indigenous to the Indian subcontinent. However, there is a paucity of research
on tobacco use behaviors among South Asians in the US. We conducted focus
groups to examine the awareness and use of South Asian tobacco products such
as bidis, guthka, paan, paan masala, and zarda, their context of use, and their
cultural significance among South Asians living in the US. Eight focus groups were
conducted with South Asian adults living in Central NJ. Participants were recruited
through university postings or community contacts in South Asian enclaves.
Inclusion criteria included ethnic identification as South Asian, being over age 18,
and English language proficiency. Focus groups were organized by age group,
gender, and birthplace. Participants included 78 adults of South Asian descent
from 18 to 67 years old. Roughly 60% of respondents were male, 83% identified
as Indian, and 37% were born in the U.S. About 30% reported now using hookah
while current use of other products was relatively low. Overall, participants were
aware of a wide variety of foreign and American tobacco products with older
South Asians identifying a greater variety of indigenous products compared to
younger South Asians. Hookah was consistently recognized as popular among
the younger generation while products such as paan or paan masala were more
commonly identified with elders. Hookah was discussed as a being associated
with the college or young adult culture and not South Asians in particular. Use
of tobacco-related products such as hookah, paan, and supari were described
as common at social gatherings or after meals. Relaxation was perceived as a
benefit of tobacco use. Health risks were seen as a negative effect of use, but
there was no consistent understanding of the degree of risk among products.
Better understanding of these products among South Asians will help in designing
public health interventions in these communities.

CORRESPONDING AUTHOR: Deepa Camenga, MD, Instructor of Pediatrics,
Yale School of Medicine, Pediatrics, PO Box 208064, Connecticut, CT 06520
United States, United States, Phone: 2037378310, Email: deepa.camenga@yale.
edu
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TEXT MESSAGING TO IMPROVE ADHERENCE TO WEB-BASED
CESSATION TREATMENT
Sarah Cha, MSPH*1, Jody Brookover1, Megan Jacobs, MPH1, Amanda L. Graham,
PhD1,2, 1Schroeder Institute for Tobacco Research and Policy Studies, Legacy,
Washington, DC, 2Department of Oncology, Georgetown University Medical
Center / Cancer Prevention and Control Program, Lombardi Comprehensive
Cancer Center, Washington, DC
Introduction: Adherence to Internet cessation programs is consistently low;
most users visit 1-2 times and do not use program elements that can promote
abstinence. Text messaging may be an effective tool to increase Internet
adherence: it is accessible and easy to use and can proactively prompt ongoing
site use. This study explored the impact of a combined text/web program on
website adherence.
Method: Participants were current smokers that registered on BecomeAnEX.
org (EX), an interactive cessation website with a large community. Text
message signup occurred during EX registration. Daily messages were sent for
up to 10 weeks; more frequent messages were delivered around a user's quit
date. Keywords (e.g., 'MOOD') generated on-demand support and information.

FUNDING: This work was supported by the National Cancer Institute and FDA
Center for Tobacco Products (R21CA164913).
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data; responsive plans/planning; and networked partnerships. The survey was
paired with a structured interview guide to elicit feedback on the clarity and
comprehensiveness of the survey items and the relevance of the survey to state
tobacco control program functioning. We conducted "proof of concept" testing
of the CMI data collection tool through interviews with a purposive sample of 9
state tobacco control program managers. Results from our testing indicate that
program managers understood the questions posed, had the knowledge to answer
them, and confirmed that CMI constructs and survey questions were an accurate
representation of their tobacco control programs. For example, pilot data illustrated
differences in the frequency of using research and data to inform strategic plans,
activities and as the basis of new partnerships. All state managers reported
changing their goals or practices in response to new research, and 5 of 9 reported
it was very likely they would use data to build new partnerships. Findings from our
study demonstrate that relevant infrastructure data can be collected from state
tobacco control programs and that these data can help programs assess and build
the infrastructure necessary for sustainable and effective tobacco control efforts.

JUSTIFICATION: This study may generate a better understanding of tobacco use
behavior among South Asians which is vital to informing and directing tobacco
control efforts.
CORRESPONDING AUTHOR: Mary Hrywna, MPH, Instructor, Rutgers-School of
Public Health, Department of Health Education & Behavioral Science, 335 George
Street, Suite 2100, New Brunswick, NJ 08903, United States, Phone: 732-2359728, Email: mary.hrywna@sph.rutgers.edu
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E-CIGARETTE FEATURES PREFERRED BY ADOLESCENT USERS
Dana A. Cavallo*, Grace Kong, Deepa R. Camenga, Meghan E. Morean, Suchitra
Krishnan-Sarin, Yale School of Medicine, New Haven, CT

FUNDING: Carol Schmitt, LaShawn Glasgow, and Todd Rogers were supported
through the Centers for Disease Control and Prevention (CDC) under contract
(contract # 200-2011-F-39606): Scientific, Technical and Operational Services for
Epidemiology, Surveillance, and Evaluation for the CDC/NCCD Office on Smoking
and Health (OSH). The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of the Centers for
Disease Control and Prevention.

E-cigarette use is increasing among youth, with rates more than doubling over
the past few years. However, little is known about the e-cigarette features that
are preferred by adolescent users. More information about these features may
inform tobacco regulation. In the spring of 2014, we surveyed five high schools
and two middle schools in CT (N = 5152) about perceptions and use rates of
e-cigarettes. Analyses for this study were restricted to past-30 day e-cigarettes
users (10.3%; HS=490, MS=43). Participants were 45% female, 15.9 years old
(SD=1.4), used e-cigarettes 9.7 (SD= 10.6) in the past 30 days and all had smoked
a traditional cigarette in the past 30 days. Nicotine content, concentration, tank
size, duration of tank use, as well as information on used and preferred brands of
e-cigarettes, and terms used to communicate about this product with peers, were
assessed. Chi-square tests determined differences between daily and non-daily
cigarette smokers. In the past 30 days, 47.5% of adolescents used e-cigarettes
with nicotine, 29.6% without nicotine, 7.9% with both, and 8.6% did not know if
their e-cigarette contained nicotine. Nicotine concentrations typically used varied:
27.8% used 0 mg, 8.8% used 6 mg, 11.6% used 12 mg, 7.5% used 18 mg, 6.2%
used 24 mg, 3% used other, and 31.5% reported that they did not know. Tank
size varied with 15.3% never using a tank, 22.3% using tanks <10 mL, 15.3%
using tanks >10 mL, 2.5% using other, and 44.6% reporting they did not know.
Duration of time to use one tank varied, with 3.4% stating < 1 day, 7.9% 1-2 days,
9% 3-7 days, 6.6% > 7 days, and 11.8% reporting weekly differences. Among
cigarette smokers, daily smokers (67.7%) were more likely to use e-cigarettes
with higher nicotine content than non-daily smokers (32.3%) (p=.021). Blu, Encore,
and Logic were the most used e-cigarette brands, with Encore and Blu rated as
favorites. Finally, despite the notion that adolescents refer to this product using
various names, "e-cigs" was identified as the most commonly used term. These
results suggest that adolescents use e-cigarettes with variable nicotine content,
concentrations, and tank size and there is uncertainty about specific features.

JUSTIFICATION: This study provides practical information for measuring tobacco
control program infrastructure, which can be used to build and sustain state
programs.
CORRESPONDING AUTHOR: Carol Schmitt, PhD, Senior Policy Research
Analyst, RTI International, 701 13th St., NW, Washington, DC 20005, United
States, Phone: 202-728-2046, Email: cschmitt@rti.org
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WHICH COLLEGE STUDENTS ARE LIKELIER TO BE
SUSCEPTIBLE TO USING E-CIGARETTES?
Megan L. Saddleson, MA*1, Lynn T. Kozlowski, PhD1, Gary A. Giovino, PhD1,
Larry W. Hawk, PhD1, Jill M. Murphy, PhD2, Michael G. MacLean, PhD1, Maciej
L. Goniewicz, PharmD, PhD3, Gregory G. Homish, PhD1, Brian H. Wrotniak,
PT, PhD4, Martin C. Mahoney, MD, PhD1,3, 1SUNY at Buffalo, 2SUNY Cortland,
3
Roswell Park Cancer Institute, 4D’Youville College
Background: Since 2007, electronic cigarettes (e-cigarettes) have gained
popularity in the U.S. We examined factors that could lead young adults to try
e-cigarettes. In a sub-group of never e-cigarette users, we assessed correlates of
"susceptibility" to future e-cigarette use

FUNDING: National Institute on Drug Abuse grant P50DA009241.
JUSTIFICATION: Features of e-cigarettes used by adolescents can inform
tobacco regulation.

Methods: Data were collected using a web-based survey from a convenience
sample of 1,437 students attending four colleges/universities in Upstate New York.
Results were summarized using descriptive statistics and a logistic regression
model examined susceptibility to e-cigarette use among never e-cigarette users
(n=935) based on an adaptation of Pierce's susceptibility to cigarette smoking
measure.

CORRESPONDING AUTHOR: Dana Cavallo, PhD, Yale Universtiy, Psychiatry,
CMHC, 34 Park Street, New Haven, CT 05619, United States, Phone: 203-9747607, Email: dana.cavallo@yale.edu

Results: Among those who never tried e-cigarettes, older students (aged 20-23
years) had lower odds of susceptibility to trying e-cigarettes compared with younger
students (AOR=0.61). Ever cigarette smokers (AOR=9.41) and those who had
experimented with cigarette smoking (AOR=4.30), those who used any tobacco
products besides cigarettes in the past 30-days (AOR=1.83), those who drank
any alcohol in the past 30-days, and those who did not disagree that e-cigarettes
are less harmful than tobacco cigarettes (AOR=2.85) demonstrated greater
odds of susceptibility to e-cigarette use in the future. The strongest predictor of
e-cigarette susceptibility was cigarette smoking, with over 9 times greater odds
of susceptibility to e-cigarette use. It should be noted that we have a very biased
sample of cigarette smokers, in that, the large majority of ever smokers (79.1%)
had already tried e-cigarettes, and therefore were not part of this analysis.
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TESTING AN ASSESSMENT TOOL FOR MEASUREMENT OF
STATE TOBACCO CONTROL PROGRAM INFRASTRUCTURE
Carol L. Schmitt*1, LaShawn Glasgow1, Todd Rogers1, Rene Lavinghouze2, Pat
Rieker3, Erika Fulmer2, 1RTI International, 2Office on Smoking and Health, CDC,
3
Boston University
State tobacco control programs require a fully functioning infrastructure to
respond effectively to the U.S. Surgeon General's call for accelerating the national
movement to end tobacco use. The literature describes certain common elements
of tobacco control program infrastructure; however, a lack of valid and reliable
measures has made it difficult for researchers and practitioners to study rigorously
the key infrastructure features that may influence program efforts and outcomes.
In an effort to help address this measurement gap, we designed a 49-item survey
to measure the five components of the Component Model of Infrastructure (CMI;
Lavinghouze et al., 2014)-multi-level leadership; managed resources; engaged

Conclusions: Among college students, we found that a handful of risky
behaviors, including cigarette smoking, other tobacco use, and alcohol use was
associated with susceptibility to future use of e-cigarettes, among those who have
never tried e-cigarettes. Although most ever smokers have tried e-cigarettes,
those who have not, are highly likely to try them in the future.
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FUNDING: No funding

FREQUENCY AND TYPES OF CONTACT AMONG MEMBERS OF
A WOMAN’S SOCIAL NETWORK ACCORDING TO SMOKING
STATUS

CORRESPONDING AUTHOR: Megan Saddleson, MA, SUNY at Buffalo,
Community Health and Health Behavior, 3435 Main St., Buffalo, NY 14214, United
States, Phone: 7168295702, Email: mls38@buffalo.edu

M.E. Wewers*, T. Thomson, J. Nemeth, N. Doogan, A. Ferketich, J. Peng, B. Lu,
The Ohio State University College of Public Health
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Introduction: Social networks are relevant to persistent smoking and can also
influence cessation. In preparation for the development and testing of a networkbased cessation intervention, we characterized frequency and type of contact
between a female (the ego) and her social ties (the alter) for the ego's time network
and advice network, according to smoking status.
Methods: A cross-sectional survey design was used. Women, │18 years of age,
were recruited, using an address-based sampling approach. Socio-demographic
and smoking-related information was collected during a face-to-face interview
with the woman (i.e. ego). Data was also collected about the ego's time (who
time is spent with) and advice (who provided her with support and advice) social
networks. Each ego provided information about the frequency and type of contact
with alters in the two networks. An egocentric-based analysis was performed,
based on smoking status.
Results: A total of 408 women (i.e. egos), were enrolled (mean age=51; 98%
white; 48% employed). 405 egos described their social networks. Average
absolute network size for the total sample was 6.57 (time) and 4.71 (advice)
(p<.001). Female egos were more likely to meet alters daily in the time network,
compared to the advice network (64% vs. 47%, p<.001). There was no difference
by smoking status. Egos had greater frequency of face-to-face contact with alters
in time networks compared to advice networks (80% vs. 61%, p<.001). There was
no difference by smoking status. Few egos had contact with alters over the phone
(18%) or via the internet (2%). Analyses based on alters' smoking status indicated
that female egos who smoked had less daily contact with non-smoking alters
in their advice network, compared to egos who were former or never smokers
(p<.06). This pattern did not exist for time networks. There was no difference in
frequency of daily contact with smoking alters by ego smoking status for either
time or advice networks.
Conclusions: The frequency and form of contact with the ego's social ties may
differ by type of network. These findings may have implications for the design of a
social network cessation intervention.

USE OF ELECTRONIC CIGARETTES AMONG ADULTS ENROLLED
IN A GROUP RANDOMIZED SMOKING CESSATION TRIAL IN
APPALACHIAN OHIO
Elana Curry*, Amy Wermert, Julianna Nemeth, Nancy Hood, Amy Ferketich, Mary
Ellen Wewers, The Ohio State University College of Public Health
Introduction: Electronic cigarette (e-cigarette) use is growing. Little is known
about the use of e-cigarettes among adult smokers who are trying to quit,
especially in a vulnerable population.
Methods: Adult Appalachian current smokers were enrolled in a randomized
cessation trial that included counseling and free nicotine replacement therapy
(NRT) over 10 weeks. Beginning in April 2012, baseline and follow-up information
was obtained about the use of e-cigarettes (n=348). Sociodeomographic and
tobacco-related characteristics of participants and reasons for use were assessed.
This abstract describes the baseline analyses.
Results: At baseline, 18.4% reported using e-cigarettes every day or some
days. Most e-cigarette users were 25-54 years old (53.1%), female (75.0%),
white (92.2%), had more than a HS degree or GED (56.3%), and lived above
the 100% poverty level (71.0%). There were no significant differences between
e-cigarette users and non-users in sociodemographic characteristics. E-cigarette
users were more likely to be surrounded by non-smokers (p=0.038), have more
restrictive outdoor smoking policies at work (p=0.031), used more resources in the
past for quitting (p=0.004), and were more tempted to smoke in negative affect
situations (p=0.006) than non-users. Using more resources and negative affect
situations were associated with higher odds of e-cigarette use in a multiple logistic
regression (p<0.03). Most e-cigarette users believed them to be less harmful than
cigarettes (71.4%). Primary reasons for e-cigarette use included: "help you quit"
(53.7%) and "make it easier to cut down" (53.1%).

FUNDING: This study was supported by NIH grants P50 CA105632 and UL1
TR000090

Conclusion: E-cigarettes are used as a resource to help in quitting and reducing
cigarette consumption. Limitations of this study include a small sample size and a
homogenous study population (i.e. trying to quit and Appalachian). As a next step,
follow-up data will be analyzed to determine the association between e-cigarette
use and 3, 6, and 12 month abstinence from cigarettes. This study emphasizes
the importance of continued research into the use of e-cigarettes as a smoking
cessation aid, especially among those serious about quitting and in vulnerable
populations.

JUSTIFICATION: These findings may assist in the development of a social
network-based smoking cessation intervention.
CORRESPONDING AUTHOR: Mary Ellen Wewers, The Ohio State University,
Room 349 Cunz Hall, Columbus OH, OH 43210, United States, Phone: 614-2923137, Email: wewers.1@osu.edu

FUNDING: This study was supported by NIH grants R01 CA129771;
UL1TR000090; and P50 CA180908.
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EVALUATING THE EFFECTIVENESS OF PICTORIAL CIGARETTE
WARNING LABELS ABOUT SMOKING DURING PREGNANCY
AMONG DIFFERENT GENDER/AGE GROUPS

JUSTIFICATION: Although there is insufficient data on long-term abstinence,
some consumers report that they are using electronic cigarettes to help them quit
smoking
CORRESPONDING AUTHOR: Mary Ellen Wewers, The Ohio State University,
Room 349 Cunz Hall, Columbus OH, OH 43210, United States, Phone: 614-2923137, Email: wewers.1@osu.edu

Christy Kollath-Cattano, James F. Thrasher, University of South Carolina
Background: Pictorial HWL on cigarette packages that address risks of smoking
during pregnancy target a relatively small smoker subpopulation - women of
reproductive age. Their impact on this and other socio-demographic groups is
not well understood. Furthermore previous studies on HWL content, including
pregnancy imagery, have used experimental, forced exposure designs. Results
from these studies may not predict general population responses under conditions
of repeated, naturalistic exposure. This current study analyzes responses to
pregnancy-related HWLs after they have appeared on cigarette packages.
Methods: Data were analyzed from four waves of an online longitudinal study
with adult smokers aged 18-64 in Australia, Canada, and Mexico. Participants
were shown several pictorial warning labels, including 1-2 pregnancy-related
labels, that had been implemented in their respective countries, and rated them
on believability, worry, and quit motivation. Country-specific mixed effects models
were estimated, regressing ratings of pregnancy-related HWLs for believability,
worry, and quit motivation on four different gender/age groups (women aged
40 and under, women over 40, men aged 40 and under, men over 40). Models
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adjusted for educational attainment, income, having children living at home, marital
status, partner's smoking status, and smoking behaviors including quit intentions
and attempts and heaviness of smoking.

ANALYSIS OF METALS IN HOOKAH TOBACCO AND SMOKE
USING ATOMIC ABSORPTION SPECTROSCOPY

Results: In Mexico and Australia, where graphic HWL imagery was used (i.e.,
premature infant, dead fetus), women aged 40 and under reported stronger
believability, worry, and quit motivation than all other groups. In Canada, where
HWL imagery features a pregnant woman's belly, ratings were unassociated with
gender/age groups. Across countries, having children at home was associated
with stronger believability, worry, and quit motivation in response to HWLs.
Stronger effects among women of reproductive age were limited to pregnancy
HWLs in each country.

Robert Hagerty*, Cindy DeForest Hauser, PhD, Davidson Collge
Hookah smoking is spreading as a trend in the United States and across
the world, while many risks associated with this method of tobacco use are still
uncharacterized. In this study we present the results of the analysis of hookah
tobacco and smoke for Chromium, Copper, Manganese, Magnesium and Nickel.
An electronic smoking machine generated smoke particulate that was collected on
glass fiber filters. Tobacco and particulate filters were digested using concentrated
nitric acid. The resulting solutions were analyzed for metal concentration using
a flame atomic absorption spectrometer. Traces of each metal were found and
quantified. Preliminary results investigating the contribution of charcoal and the
role of the filtration media will also be presented.

Conclusions: HWLs that depict graphic effects (dead fetus, premature infant)
to illustrate smoking-related pregnancy risks appear to be particularly effective
among women of reproductive age.
FUNDING: Funding provided by grants from the National Cancer Institute P01
CA138389, R01 CA167067

FUNDING: No Funding.
JUSTIFICATION: Understanding the chemical composition of hookah smoke
has important implications in policy around public health issues associated with
exposure to hookah smoke.

CORRESPONDING AUTHOR: Christy Kollath-Cattano, PhD, University of
South Carolina, 915 Greene St, Columbia, SC 29073, United States, Phone:
8033510595, Email: christykollath@gmail.com

CORRESPONDING AUTHOR: Robert Hagerty, Davidson College, Chemistry,
PO Box 6162, Davidson, NC 28035, United States, Phone: 3013000287, Email:
rohagerty@davidson.edu
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METHOD DEVELOPMENT AND ANALYSIS OF PYRAZINES IN
HOOKAH TOBACCO AND HOOKAH TOBACCO SMOKE USING
HS-SPME

POS3-121

PRELIMINARY DATA ON THE IMPACT OF ACADEMIC DETAILING
ON THE FAX REFERRAL PROGRAM

Vishal Mehta*, Cindy DeForest Hauser

Jennifer Montgomery, MPH1*, Gary Wheeler, MD1, Cindy Bennett2, Brenda
Howard, MS1, 1Arkansas Department of Health, Tobacco Prevention and Cessation
Program, 2University of Little Rock- Institute of Government,

Pyrazines are heteroaromatic flavoring compounds which have been identified
in cigarette tobacco and cigarette tobacco smoke. Pyrazine content in tobacco is of
specific significance because pyrazine precursors in tobacco are associated with
higher levels of the phosphate ion, which in turn increases delivery of nicotine to
tobacco smoke. This suggests that pyrazines in tobacco play a role in increasing the
addictiveness of nicotine. In this study we develop an optimal protocol to collect and
identify pyrazines in hookah tobacco using headspace solid-phase microextraction
(HS-SPME). Tobacco samples were exposed to temperatures of 30íC, 50íC,
70íC and 90íC and SPME fibers Carboxen/polydimethylsiloxane (Carboxen/
PDMS), polydimethylsiloxane/divinylbenzene (PDMS/DVB), polydimethylsiloxane
(PDMS), and polyacrylate were tested for optimal recovery. Other variables
included the effect of fiber exposure time, the use of a saturated sodium chloride
solution, and stirring during extraction. Compounds adsorbed to the fiber were
analyzed using GC-MS. Optimal extraction conditions found were the use of a
Carboxen/PDMS fiber with an adsortion time of 20 minutes and an extraction
temperature of 50íC in the presence of NaCl without stirring. Using this protocol,
2-methylpyrazine, 2,6-dimethylpyrazine, 2-ethylpyrazine, 2,3-dimethylpyrazine,
2,3,5-trimethylpyrazine, 2-3-diethylpyrazine, and 2,3,5,6-tetramethylpyrazine were
identified. The LOD and LOQ of the method are in the ranges of 0.07−0.13 and
0.33−0.67 ng/g tobacco, respectively. Pyrazine was the only tested pyrazine that
was not found in the tobacco. Preliminary results from hookah smoke analysis will
also be presented.

Background: The Systems Training and Outreach Program (STOP) is an
academic detailing program developed by the Arkansas Department of Health
(ADH), in partnership with Alere Wellbeing, Inc. STOP provides consultation
and training to health care providers and organizations on resources such as the
Arkansas Tobacco Quitline (ATQ), Brief Tobacco Intervention and other tobacco
cessation resources.
Methods: This face-to-face outreach program utilized two primary components1) engagement of providers to build capacity; and 2) analysis and re-design of
office systems to systematically identify tobacco users, advise them to quit and
refer those ready to quit to the appropriate treatment resources. Alere Wellbeing
reported data to the ADH, and the University of Arkansas at Little Rock- Institute of
Government provided the evaluation of the STOP program. STOP facilities were
defined as facilities that had one or more visit by a STOP outreach specialist.
Outreach was provided by 4-5 full time academic detailers.
Results: During fiscal year (FY) 2014, 6051 fax referrals were generated by
STOP clinics and STOP reached 3,116 providers and 1,212 organizations. The
range of visits per facility/provider was 1- 39 and the median number of visits was
2. In FY 13, 25% of ATQ program registrants entered the program by fax referral
compared to 28 % that entered the program using the same method in FY 14.
The 3% increase is a significant difference (p < 0.05) between FY 13 and FY 14.
Among clinics that had the most contact with an outreach specialist, preliminary
analysis suggests the quit rates among STOP clinics were no lower than quit rates
at non-STOP clinics. Program costs were $694,000 during FY 14.

FUNDING: No Funding
JUSTIFICATION: Pyrazine precursors in tobacco are associated with higher levels
of the phosphate ion, which in turn increases delivery of nicotine to tobacco smoke,
suggesting that pyrazines in tobacco play a role in increasing the addictiveness of
nicotine.
CORRESPONDING AUTHOR: Vishal Mehta, Student, Davidson College,
Chemistry, 2602 Lamp Post Lane, Kannapolis, NC 28081, United States, Phone:
7047075428, Email: vimehta@davidson.edu

Conclusions: The efforts of STOP may be a factor for the increase in fax
referrals to the ATQ. More research is needed to determine the effectiveness of
STOP training on quit rates and use of other resources.
FUNDING: The Systems Training and Outreach Program receives funding from
the CDC and the Master Settlement Agreement.
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JUSTIFICATION: The research may inform other public health interventions that
seek to use academic detailing to affect behavior change.
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CORRESPONDING AUTHOR: Jennifer Montgomery, MPH, Cessation Health
Program Specialist, Arkansas Department of Health, Tobacco Prevention and
Cessation, 4815 West Markham St. Slot 3, Little Rock, AR 72205-3867, United
States, Phone: 501-280-4825, Email: jennifer.montgomery@arkansas.gov

Min-Ae Song*, Catalin Marian, Mirjana Djordjevic, Richard Higby, William. S. (Bill)
Rickert, Peter G. Shields

CHEMICAL CONSTITUENTS AND HEALTH RISK ASSESSMENT OF
SMOKELESS TOBACCO PRODUCTS

Objective: Use of smokeless tobacco (ST) products is associated with
adverse health risks. Data is limited, however, regarding the chemical makeup of
conventional and novel (e.g., Snus) ST products.

POS3-122

EFFECT OF MAINECARE NICOTINE REPLACEMENT THERAPY
COVERAGE POLICY CHANGE ON TOBACCO USERS ENROLLED
IN THE MAINE TOBACCO HELPLINE

Methods: 12 conventional and 7 snus ST products purchased between
the years 2007 and 2009 were analyzed for chemical constituents. Nineteen
chemicals along with pH, nicotine, and free nicotine were characterized and their
levels compared. Principal components analysis (PCA) was used to determine the
variance among the ST products. Lifetime cancer risk estimates using the EPA
Carcinogenic Potency Database were determined for 8 chemical constituents.
Kruskal-Wallis one-way analysis of variance was used and any p-value lower than
0.05 resulted in a statistical significance.

Hilary Woodworth*, Lori Travis, MS, Alessandra Kazura, MD, Jessie E. Saul, PhD
Background: Tobacco use is inversely correlated with socioeconomic status.
In Maine, residents with MaineCare (Medicaid) smoke at a rate of 42.4% while
only 17.5% of non-MaineCare residents smoke. To increase quit rates, the Maine
Tobacco Helpline (MTHL) provides free telephonic counseling and additionally
provides nicotine replacement therapies (NRT) for adults who are ready to quit,
who have no medical contraindications and no health insurance coverage for NRT.
Prior to September 2012, MaineCare beneficiaries did not qualify for MTHL NRT
because it was covered by their pharmacy benefits. Between September 2012 and
December 2013, MaineCare stopped covering all tobacco treatment medications,
making MaineCare recipients eligible for NRT through MTHL. This study examines
the effect of the NRT policy change on registrations, the demographic and tobacco
use profiles of registrants, and program utilization.

Results: PCA showed that two principal components explained 70% of variance
in the data (PC1, 56.3%; PC2, 14.2%). Significantly higher nicotine levels were
found in conventional ST compared to snus (p=0.012). Benzo[a]pyrene was about
30 times higher in the conventional ST. Arsenic and formaldehyde were not detected
in conventional ST, but detected in snus. Other chemicals including cadmium,
nickel, nitrate, and tobacco-specific nitrosamines were present at relatively
high concentrations in conventional compared to snus ST products (p<0.05),
while selenium were significantly high in snus ST products (p<0.05). Lifetime
cancer risk estimates above the acceptable target USEPA level were observed
for 5 carcinogens (cadmium, N-nitrosodimethylamine , N-Nitrosoanabasine,
N-Nitrosonornicotine, and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone) in all or
some ST products. The total lifetime cancer risks from carcinogens were exceeded
USEPA's acceptable cancer risk level by about 19 times.

Methods: This retrospective observational study consists of Maine tobacco
users who registered with the MTHL between October 1, 2011 and August 31,
2012 (xNRTyear) or October 1, 2012 and August 31, 2013 (NRTyear). The first
registration for each individual during each time period was included in analyses
and individuals who registered during both time periods were excluded. We ran
frequency analyses and chi-squared tests to compare registrant profiles during
the two study periods.

Conclusions: The comprehensive chemical characterization of both
conventional and snus ST products from this study may be helpful in better
understanding the health risks associated with the use of ST products. The high
levels and cancer risk estimates for certain chemical constituents of ST products
will further inform regulatory decision makers and aid them in their efforts to reduce
carcinogen exposure in ST products.

Results: The number of registrations increased between the two time periods,
from 5461 to 7165. Individuals with MaineCare accounted for 17.7% of registrants
in xNRTyear and 46.6% of registrants in NRTyear (p<0.05). Registrants in
NRTyear were less educated, more likely to have multiple chronic conditions and
more addicted to nicotine than registrants in the xNRT year (p<0.05). MaineCare
recipients were more likely to enroll in the multiple call program and complete more
counseling calls in the NRTyear than the xNRTyear.

FUNDING: Transdisciplinary Tobacco Use Research Center grants P50 84718
from the National Cancer Institute and the National Institute on Drug Abuse, 1R01
CA114377-01A2, and NCI N01-PC-64402 - Laboratory Assessment of Tobacco
Use Behavior and Exposure to Toxins
CORRESPONDING AUTHOR: Peter Shields, The Ohio State University and
James Cancer Hospital, 519 James Cancer Hospital, Columbus, WI 43210,
United States, Phone: 614-688-6563, Email: shields.167@osu.edu

Conclusions: These preliminary findings suggest that access to NRT through
the MTHL effectively motivated MaineCare recipients to use MTHL's counseling
services. We plan to evaluate quit outcomes among MaineCare recipients with
and without quitline provided NRT.
FUNDING: This evaluation was conducted while the first author was a research
intern at MaineHealth-Center for Tobacco Independence. Support was provided
by Maine Medical Center Research Institute and Maine Center for Disease
Control-Partnership for a Tobacco-Free Maine.

POS3-124

EFFECTS ON THE DELIVERIES OF SMOKE CONSTITUENTS
FROM THE REUSE OF “RECYCLED” ROLL-YOUR-OWN
TOBACCO

JUSTIFICATION: This study suggests that providing NRT access through the
quitline motivates use of counseling services.

Morgan E. Larango*1, José J. Pérez2, Roberto Bravo Cardenas2, Liqin Zhang2,
Patrick Chen1, 1Oak Ridge Institute for Science and Education, 2Centers for
Disease Control and Prevention

CORRESPONDING AUTHOR: Alessandra Kazura, MD, Assistant Professor, Tufts
University School of Medicine, Psychiatry, MaineHealth, Portland, ME 04101,
United States, Phone: 207-662-7152, Fax: 207-662-1518, Email: kazura@mmc.
org

Roll-your-own (RYO) tobacco use has increased in popularity as a result
of differences in taxation and increased prices of factory-manufactured (FM)
cigarettes from regulation. A common misconception among RYO users has
been that RYO cigarettes are safer than FM cigarettes. While published data on
RYO cigarette products and their use is limited, it is believed that RYO users are
more prone to relighting and reusing the unburned portions of their cigarettes—
potentially altering the smoke characteristics and constituent deliveries of this
"recycled" tobacco. The present research aimed at testing the hypothesis that
RYO cigarette smokers who reuse/recycle unburned tobacco from incompletelysmoked cigarettes are potentially exposed to higher levels of harmful smoke
constituents due to the unburned tobacco acting as a trap and accumulating
these constituents. To test this hypothesis, RYO cigarette smoke from fresh and
recycled tobacco-collected using the Canadian Intense smoking regime (60 mL
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puff volume; 2 sec puff duration; 30 sec puff interval)-was analyzed for "tar",
nicotine, and carbon monoxide (TNCO) and the carcinogenic tobacco-specific
nitrosamines (TSNAs). Twelve brands of RYO tobacco (3 different manufacturers;
4 brands each: full flavor, light, ultralight, and menthol) were tested using a single
brand/type of filter tube (full flavor). Recycled tobacco was obtained by smoking
approximately two-thirds of the tobacco rod length from multiple RYO cigarettes
and collecting/pooling the remaining one-third unburned tobacco. Smoke data
from RYO cigarettes containing fresh tobacco were obtained as a baseline for
later comparison to smoke data from RYO cigarettes containing recycled tobacco.

CUMULATIVE GENDER-BASED VIOLENCE EXPOSURE SCORE
(GBV SCORE) AND ITS ASSOCIATION WITH CURRENT SMOKING
J.M. Nemeth, MA1, T. Thomson, PhD1, B. Lu, PhD1, A.E. Bonomi, PhD, MPH2, J.
Peng, MAS1, M.E. Wewers, PhD, MPH1, 1The Ohio State University, 2Michigan
State University
Background: Prevalence of smoking among Ohio Appalachian women is 8
percentage points higher than in other regions of Ohio. Women in Ohio Appalachia
are also exposed to various forms of sexual and intimate partner violence at
elevated rates, with 57% reporting gender-based violence exposure in their
lifetime. Although sexual and intimate partner violence exposure is associated
with current smoking in the region (OR: 3.0, p<.001), it is unknown if exposure to
multiple forms of gender-based violence cumulatively influence association with
current smoking behavior. The purpose of this study is to determine if a cumulative
gender-based violence exposure score (GBV Score), representing eight unique
forms of sexual and/or intimate partner violence exposure, is associated with
current smoking.

FUNDING: No external funding.
CORRESPONDING AUTHOR: Morgan Larango, Centers for Disease Control
and Prevention, 4770 Buford Highway, Atlanta, GA 30341, United States, Phone:
7704880246, Email: xia2@cdc.gov
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TESTING A TOBACCO INTERVENTION IN A PRIVATE CLINIC IN
THAILAND

Methods: Women in 3 Ohio Appalachian counties were randomly selected
to complete an interview administered cross-sectional survey utilizing a postal
household sampling frame. Smoking status (current vs. former or never) was
obtained. A GBV Score comprised the sum of exposure to eight forms of intimate
partner and/or sexual gender-based violence: demeaning emotional abuse, fear
invoking control, isolation, physical assault, medical restriction, reproductive
coercion, coerced sexual abuse and forced sexual abuse (range: 0-8). Logistic
regression analysis was conducted in SAS.

Naowarut Charoenca* , Nipapun Kungskulniti , Sirikanya Wongsuriyanan ,
Jeremiah Mock3, Stephen Hamann4, 1Mahidol University Faculty of Public Health,
2
Thai Nursing Association, 3University of Osaka, 4Tobacco Control Research and
Knowledge Management Center
1

1

2

Background:
Currently, very few private clinics in Thailand screen their
patients with the intent to provide any tobacco cessation counseling. Our aim
was to pilot test a procedure for routinely delivering tobacco-related counseling in
private clinics and to assess client acceptance and response to a brief educational
session asking clients to take personal action against tobacco use.

Results: A total of 408 women completed the survey (mean age=51; 89%
insured; 20.1% current smokers). The analytic sample contained 398 participants
who provided complete gender-based violence exposure histories. There is
a significant association between GBV Score and current smoking status (p
<.0001). For each one unit increase in the GBV score (representing an exposure
to a different form of intimate partner and/or sexual violence) the odds of current
smoking is expected to increase by 29.9% (OR=1.299, 95% CI: 1.174, 1.437).

Methods: We trained and provided printed material to all clinic staff to provide
a brief (5 minute) educational session to both smokers and nonsmokers who
visited the clinic. We tracked staff performance giving smokers brief advice,
printed quitting information and referral to Thailand's national quit line, and giving
nonsmokers printed information on avoiding exposure to secondhand smoke,
especially in the home and workplaces. We did a 6 month follow-up of both
smokers and nonsmokers by phone to ask whether they recalled the intervention
and what action, if any, they had taken.

Discussion: Cumulative exposure to various forms of gender-based sexual and
intimate partner violence is significantly positively associated with current smoking
behavior and should be considered in any interventions aimed to decrease
tobacco use among this vulnerable population.
FUNDING: Julianna Nemeth is a Pre-doctoral Fellow, Behavioral Cooperative
Oncology Group Center for Symptom Management and the Walther Cancer
Foundation. The study was supported by NIH grants 5P50CA105632-06 and
UL1TR000090.

Results: Staff performed counseling for only 2 months, giving counseling to
65 smokers and over 400 nonsmokers. The clients of the clinic were older than
the general population and more male for smokers (75%) and female (70%) for
nonsmokers. Total follow-up at 6 months was 89% for smokers and 75% for
nonsmokers. Of the smokers, 52% remembered the intervention (n=30), 34% tried
to quit with 40% of those who tried to quit successful. Disappointingly, only 10%
of those who tried to quit used the quit line. Surprisingly, 82% of nonsmokers
remembered the intervention, and of those reached by phone, 66% (n=199) said
they had taken some action to make their homes smoke-free. In addition, 44% said
they had asked a smoker to try to quit or smoke away from children in the family.

JUSTIFICATION: JUSTIFICATION: The Gender-Based Violence Exposure Score
(GBV Score) is associated with current smoking behavior, and may be used by
researchers and practitioners, alike, to assess the type of sexual and intimate
partner violence exposure impacting participant and patient health behavior.
CORRESPONDING AUTHOR: Julianna Nemeth, MA, Program Manager, PhD
Candidate, Ohio State University, College of Public Health, 359-5 Cunz Hall,
Columbus, OH 43210, United States, Phone: 614-247-7142 , Fax: 614-688-3533,
Email: nemeth.37@osu.edu

Conclusion: Our small pilot study provides evidence that small clinic
interventions in older working class populations can have an impact that promotes
smoking cessation and protection from exposure to secondhand smoke. It shows
that private clinic staff in neighborhood clinics can effectively counsel clients on
tobacco harms to increase smoker and nonsmoker awareness and actions against
tobacco use.
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FUNDING: No Funding

TOBACCO CONTENT IN NATIONALLY PRODUCED FILMS FROM
EUROPE AND LATIN AMERICA COMPARED TO U.S. PRODUCED
FILMS, FROM 2004-2009

JUSTIFICATION: Many people don’t have access to public services for health care
and this study shows that local private clinics can also intervene to help smokers
and nonsmokers take a stand against smoking.

Inti Barrientos*1, Christy Kollath-Cattano2, Rosaura Perez Hernandez1, Edna
Arillo Santillan1, Raul Mejia3, Reiner Hanewinkel4, James D. Sargent5, James F.
Thrasher1,2, 1INSP, 2University of South Carolina, 3CEDES, 4IFT-Nord, 5Dartmouth
Medical School

CORRESPONDING AUTHOR: naowarut charoenca, DrPH, Associate Professor,
Mahidol University, Public Health, 420/1 Rajvithi Road, Bangkok 10400, Thailand,
Phone: 6681-563-7532, Fax: 662-354-8540, Email: nao.naowarut@yahoo.com

Background: Studies in multiple countries have found a relationship between
exposure to onscreen movie smoking and adolescent smoking. Many of these
studies have focused only on tobacco content in U.S. produced films, neglecting
nationally produced films. Our aim is describe tobacco portrayals in nationally
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reach with older, lower income, and lighter smokers. Future steps could test
strategies to improve engagement of those who are referred.

produced films from six European countries (Germany, Iceland, Italy, Netherlands,
Poland, UK) and two Latin American countries (Mexico and Argentina) and
compare them to US-produced films.

FUNDING: This evaluation was conducted while the first author was at
MaineHealth-Center for Tobacco Independence. Supported by Maine Center for
Disease Control, Partnership for a Tobacco-Free Maine.

Methods: The sample included 337 national films (220 European & 117 Latin
American) that were among the top grossing films in each country from 2004 to
2009. The comparison sample of US films included 548 films that were popular in
at least one of the 8 countries over the same time period. A reliable methodology
for coding tobacco appearances was used. The prevalence of tobacco was
calculated and compared for all films and by movies rated for youth in their
respective countries (ages 0-14), with chi-square to assess difference across
countries.

JUSTIFICATION: This study demonstrated that promotion of direct quitline
referrals from health care providers resulted in an increased volume of referrals
that included more older, lower income, and lighter smokers than observed with
self-callers to the quitline.
CORRESPONDING AUTHOR: Alessandra Kazura, MD, Assistant Professor, Tufts
University School of Medicine, Psychiatry, MaineHealth, Portland, ME 04101,
United States, Phone: 207-662-7152, Fax: 207-662-1518, Email: kazura@mmc.
org

Results: There were significant differences between countries in the prevalence
of movies containing tobacco (p <.001 for youth-rated and all films). Despite
these differences more than half of nationally produced films contained tobacco
regardless of country or being rated for youth. Three of the European countries
(Germany, Iceland, and Italy) only had films that were rated for youth, but the
majority of these films depicted tobacco (71%, 94%, and 85%, respectively). The
lowest prevalence of tobacco was in The Netherlands for youth-rated (53%) and
for all films (58%), which was even lower than the US at 54% for youth-rated films
and 63% for all films. However, the US still had a lower prevalence of films with
tobacco than all other countries.

POS3-129

E-CIGARETTE FLAVOR PREFERENCES AMONG ADOLESCENT
LIFETIME E-CIGARETTE USERS, CURRENT E-CIGARETTE
USERS, AND DUAL USERS
Kevin M. Gutierrez, PhD*, Grace Kong, PhD, Meghan E. Morean, PhD, Dana
Cavallo, PhD, Deepa Camenga, MD, Patricia Simon, PhD, Christian Connell, PhD,
Suchitra Krishnan-Sarin, PhD, Yale University, School of Medicine

Conclusions: Nationally produced movies depict characters that may embody
shared cultural values and therefore have a larger impact on youth than Hollywood
films. In addition more of these nationally produced films contain tobacco than US
produced films. Because of this, research is needed to assess youth exposure to
tobacco content in nationally produced films and determine their impact relative
to Hollywood.

The use of e-cigarettes has increased in recent years. Notably, unlike that
of cigarettes, the marketing of flavors other than menthol are not restricted with
respect to e-cigarettes. This may, in turn, increase the attractiveness of e-cigarettes
for adolescents and lead to an increase in addiction potential. However, little is
known regarding flavor preferences and their relation to patterns of use among
adolescent e-cigarettes users. The present study examines the flavor preferences
among adolescents who were lifetime e-cigarette users, past 30-day e-cigarette
users, and past 30-day users of both e-cigarettes and traditional cigarettes (dual
users).

FUNDING: Funded by grant R01 TW009274-01, Fogarty Institute, NIH
CORRESPONDING AUTHOR: Christy Kollath-Cattano, PhD, University of
South Carolina, 915 Greene St, Columbia, SC 29073, United States, Phone:
8033510595, Email: christykollath@gmail.com

This study was part of a large school survey (n = 5,152) conducted in June
2014 among high school and middle school students in CT examining perceptions,
attitudes, and use rates of tobacco products. Twenty-three percent of the sample
reported lifetime use of e-cigarettes, 10% of the sample reported past 30-day
use of e-cigarettes, and 4% of the sample reported dual use of e-cigarettes and
traditional cigarettes in the past month.
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MAINE’S EXPERIENCE WITH HEALTH CARE PROVIDERS AND
QUITLINE PROMOTION
Alessandra Kazura, MD*, Jessie E. Saul, PhD, Tim Cowan, MS, Lori Travis, MS

Among lifetime e-cigarette users, fruit, candy, and vanilla flavors were the
most preferred (38%, 12%, and 9%, respectively). Similarly, among past 30-day
e-cigarette users, fruit, candy, and vanilla flavors were also the most preferred
(49%, 15%, and 10%, respectively). Among dual users, fruit, candy, and menthol
flavors were the most preferred (49%, 18%, and 14%, respectively). Additionally,
95% of the entire sample reported that they would "definitely not" or "probably not"
try an e-cigarette if it only came in tobacco flavor, suggesting that the plethora of
e-cigarette flavors available may be particularly attractive for adolescents.

Background: Maine's tobacco control program intensified promotion of quitline
referrals from health care providers between 2007 and 2012. Also, in 2009, a
tobacco tax increase occurred, and in 2012, the quitline became the only source
of tobacco treatment medication for those with Medicaid. This study examines
quitline use and characteristics of users pre- and post- program change.
Methods: Samples consisted of adult tobacco users registering for services
January, 2007 through December, 2008 (24 months) and September, 2012
through August, 2013 (12 months). Method of entry included provider referrals
(PR), callers who heard about the program from a health care provider (HCP),
and all other self-callers (SC). We analyzed caller demographics, tobacco use
characteristics, chronic disease status, and interventions received by registrants.
Chi-square tests compared selected characteristics by method of entry.

These findings suggest that regulation of e-cigarette flavors may be an effective
prevention strategy as it may reduce the attractiveness of using e-cigarettes
among youth.
FUNDING: P50DA009241; P50DA036151; PHS GRANT NUMBER 5 T32 DA
19426-10

Results: Total registration volume increased from an average of 393 registrants
per month in 2007-8 to 689 per month in 2012-13. Provider referred registrants
comprised the largest change, from 29 (7%) to 96 (17%) per month, but as in
2007-8 were less likely to receive an intervention in 2012-13 than HCP and SC
(PR 69%, HCP 92%, SC 91%, P<.0001). Across all three entry methods, larger
percentages of callers in 2012-13 reported Medicaid insurance than in 2007-8.
Similarly larger percentages of callers in 2012-13 were older (55+) across entry
methods. The following patterns were similar in 2012-13 and 2007-8: PR and
HCP were more likely to have a chronic disease than SC, and more likely to
have smoked 20 years or more. Greater proportions of the PR groups were light
smokers (1-9 cigs per day). Time to first cigarette was similar across all methods
of entry.

JUSTIFICATION: Results of the present study suggest that regulation of e-cigarette
flavors may be an effective prevention strategy as it may reduce the attractiveness
of using e-cigarettes among youth.
CORRESPONDING AUTHOR: Kevin Gutierrez, PhD, Postdoctoral Fellow, Yale
University, School of Medicine, 389 Whitney Avenue, New Haven, CT 06511,
United States, Phone: 915- 407-1669, Email: kevin.gutierrez@yale.edu

Conclusions: Referral volume nearly doubled after promotion intensified. Policy
changes likely contributed to this, especially for those with Medicaid, but the study
design does not allow confirmation of this. Health care providers may be assisting
269

539

Poster Session 3 • Friday, February 27, 2015 • 11:30 a.m.–1:00 p.m.
POS3-130

Results: In total, 36 stores were audited and 98 stores were counted without
audit. The preliminary results showed that there were, on average, nearly 3
tobacco retail outlets located within a 100-meter radius of each school and about
14 retail outlets within 100 to 300 meters of each school. The tobacco retail outlets
were small markets/supermarkets (40%), convenience stores (20%), and tobacco
and alcohol shops (7%). The majority of the outlets (58%) displayed cigarettes
visibly in the primary checkout counter. Among the audited stores, over 90%
displayed cigarettes within 3 feet of the floor and within 12 inches of candy and
gum displays. About 17% of the outlets had a sign warning 'no sales to minors'
and the percentage of outlets that had the sign decreased as the distance from
the school increased. Tobacco advertising at the point-of-sale was relatively less
prevalent in stores that are not designated tobacco shops. All tobacco shops have
some form of tobacco advertising both inside and outside of the store.

POPULATION HEALTH IMPACT MODEL TO ESTIMATE THE
EFFECT OF INTRODUCING MODIFIED RISK TOBACCO
PRODUCTS ON MORTALITY
Z. Sponsiello-Wang*1, P.N. Lee2, G. Baker1, A. Gonzalez Zuloeta1, F. Lüdicke1,
R. Weitkunat1, 1Philip Morris Products S.A. Neuchâtel, Switzerland, 2P. N. Lee
Statistics and Computing Ltd., Sutton, United Kingdom
According to the 2012 Food and Drug Administration (FDA)'s Modified Risk
Tobacco Product (MRTP) draft guidance, there is an inherent difficulty in making
premarket assessments of the effect of introducing an MRTP on the population as
a whole. FDA therefore encourages the development and application of innovative
analytical methods to make preliminary estimates of the potential effects including
modeling. Philip Morris International is developing a Population Health Impact
Model to assess the effect that the introduction of a MRTP would have on the
population.

Conclusions: Tobacco retail outlets are under-regulated in China. To protect
youth, it is crucial to better regulate the location of tobacco retail outlets, tobacco
product displays and tobacco adverting at the point-of-sale.
FUNDING: No Funding

The modeling approach uses available smoking prevalence and diseasespecific mortality data as well as relative risk (RR) estimates for the most
common smoking related diseases from epidemiological studies. Calculations
rely on generally acknowledged methods and it is a goal to reduce the number
of necessary assumptions to a minimum. The model will consist of two major
components, the Prevalence (P) and Epidemiological (E) Risk Component.
The P-Component uses a state-transition Monte Carlo microsimulation model
to estimate changes in the distribution of smoking habits (combustible cigarette
(CC) and/or MRTP) occurring in a hypothetical population of a given size over
a defined period, separately for a scenario where the MRTP is introduced and a
scenario where it is not. The E-Component uses estimates of the RRs of smokingrelated diseases for current smokers compared to never smokers and for former
smokers by time quit to estimate the number of smoking-attributable deaths. The
MRTP-related risk reduction quantification will be based on a comprehensive risk
assessment integrating evidence on non-clinical and clinical research. Using an
estimate of the exposure from the MRTP relative to CCs and smoking cessation,
the model compares smoking-attributable deaths under each scenario to derive
the estimated reduction in smoking-attributable mortality associated with the
introduction of a MRTP.

CORRESPONDING AUTHOR: Ling Wang, The Ohio State University, 125 W.
Dodridge St., Columbus, OH 43202, United States, Phone: 317-701-3604, Email:
linger3544@163.com
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SMOKING INITIATION AMONG U.S. COLLEGE STUDENTS: A
TIME-TO-EVENT ANALYSIS
C. Amanda Schweizer, MS*1, Neal Doran, PhD2, Tamara Wall, PhD2, Mark G.
Myers, PhD2, 1San Diego State University/University of California, San Diego Joint
Doctoral Program in Clinical Psychology, 2V.A. San Diego Healthcare System and
University of California, San Diego
Young adult never smokers may be vulnerable to smoking initiation, progression
to regular smoking and development of a tobacco use disorder. Epidemiologic
studies have demonstrated a substantial portion of current smokers, estimated to
be between 11-20%, first smoked a cigarette during college or young adulthood.
Previous studies have implicated alcohol use, other substance use, gender, and
ethnicity in young adult smoking initiation. In particular, Asian-American adult
smokers retrospectively report initiating smoking later than White/Caucasian adult
smokers. Previous findings suggest initiation is occurring throughout college but
may be more prevalent earlier in the college career, however this has not been
empirically tested, to our knowledge. The current study builds upon research
on smoking initiation during college among young adults of Korean or Chinese
descent (Myers et al., 2009). Participants (N=267) were never smokers aged
18-24 years and currently enrolled at a four-year university who were interviewed
in person annually over four years. All participants were first-year college students
at the time of the first interview. Cox regression and Kaplan-Meier analysis were
used to identify factors associated with smoking initiation. During the study period,
25% of baseline never smokers tried their first cigarette. Kaplan-Meier survival
curves significantly differed between males and females (Log Rank χ2 (1) = 9.34,
p = .002). For males, but not females, smoking initiation was mostly likely to occur
between the first and second interviews. Cox regression models revealed baseline
recent heavy drinking episodes (4 < drinks for females, 5 < drinks for males), other
tobacco use, other drug use, and greater behavioral undercontrol were associated
with earlier initiation of smoking for both males and females. Greater self-reported
exposure to smoking and past-year alcohol use problems were associated with
earlier initiation for males but not females. These findings highlight the risk for
smoking initiation throughout college among Asian American young adults and
suggest a need for targeted smoking prevention efforts in this population.

FUNDING: Philip Morris Products S.A., Neuchâtel, Switzerland
JUSTIFICATION: Population Health Impact Model is developed to assess the
effect that the introduction of a Modified Risk Tobacco Product (MRTP) would have
on the population
CORRESPONDING AUTHOR: Audrey Jeanneret, Philip Morris Products SA, Quai
Jeanrenaud 5, Neuchâtel, WI 2000, Switzerland, Phone: +41582422569, Email:
audrey.jeanneret@contracted.pmi.com
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A PILOT STUDY OF TOBACCO SALES AND ADVERTISING AT THE
POINT-OF-SALE AROUND SCHOOLS IN CHANGSHA, CHINA
Ling Wang, MPH, Bo Lu, PhD, Mary Ellen Wewers, PhD, Randi E. Foraker, PhD,
Amy K. Ferketich, PhD, The Ohio State University
Background: Tobacco sales are prohibited around schools in many large cities
in China. However, Chinese youth still have easy access to tobacco products and
high awareness of tobacco advertising at the point-of-sale.
Objective: To examine the density and the characteristics of tobacco retail
outlets around schools in China, and the corresponding advertisements and
warning messages at the point-of-sale.

FUNDING: This study was funded by grants from the California Tobacco-Related
Disease Research Program (TRDRP 10RT-1042 and 12RT-0004) and the National
Institute on Drug Abuse (F31 DA 30032)

Methods: A pilot study was conducted in May 2014 in Changsha, China. Ten
schools were selected in the city. Tobacco retail outlets within a 300-meter radius
of two selected schools were audited. The number of tobacco retail outlets within
a 300-meter radius of the other eight schools was counted without auditing. The
major items on the audit form included: 1) store demographics; 2) exterior and
interior tobacco advertising practices; 3) availability and characteristics of tobacco
products; 4) display of the tobacco products; and, 5) 'no sales to minors' warning
messages.

JUSTIFICATION: These findings highlight the risk for smoking initiation throughout
college among Asian American young adults and suggest a need for targeted
smoking prevention efforts in this population.
CORRESPONDING AUTHOR: C. Amanda Schweizer, MS, Psychology Intern,
SDSU/UCSD Joint Doctoral Program in Clinical Psychology, 4060 Cromwell
Ave, Los Angeles, CA 90027, United States, Phone: 415-309-9283, Email:
amandaschweizer@yahoo.com

270

540

Poster Session 3 • Friday, February 27, 2015 • 11:30 a.m.–1:00 p.m.
POS3-133

government safety evaluation of hookah, were associated with an increased
likelihood of current hookah use. Findings point to the importance of educating
college students, particularly cigarette smokers, about the dangers of hookah use.
Moreover, tobacco prevention and cessation programs should be implemented
to reduce initiation and continued hookah use and dual use of this product with
cigarettes.

THE ASSOCIATION BETWEEN E-CIGARETTE USE AND SOCIAL
NORMS AMONG COLLEGE STUDENTS
Alicia Graf, Alejandra Fernandez*, Megan Steinhardt, Alexandra Louks, Shelley
Karn, University of Texas at Austin

FUNDING: No funding.

The use of electronic cigarettes, also known as e-cigarettes, has recently
become increasingly popular among college students, yet relatively little research
examines factors associated with use of these products. While social norms
have been shown to play a role in past 30-day cigarette use, the association
between norms and current e-cigarette use has yet to be fully explored. This
study examined the unique roles of perceived friend and peer norms on college
students' e-cigarette use. Participants were 2,856 students (m age = 27.6; 68.6%
female; 75.8% White) from 6 four-year universities in Texas who completed an
online survey in summer 2014. Questions were modeled after items from the
Youth Tobacco Survey and assessed past 30-day cigarette use, past 30-day use of
e-cigarettes, and peers at school versus close friends' use of e-cigarettes. Binary
logistic regression was used to examine the association between e-cigarette use
and peer versus close friends norms regarding e-cigarette use, while controlling for
race, age, gender, and past 30-day use of traditional cigarettes. Past 30-day use
of traditional cigarettes was reported by 14.3% of college students, while 10.6%
reported past 30-day use of e-cigarettes. Results indicated that age ([OR=0.97,
(0.96-0.99)]), past 30-day cigarette use ([OR=9.36, (7.07-12.41)], and friend use of
e-cigarettes ([OR=3.99, (3.13-5.11)] were associated with current e-cigarette use.
Peer use of e-cigarettes was marginally associated with the outcome [OR=0.94,
(0.88-1.01)]. Social learning theory posits that individuals learn via observation,
with behavior influenced by the level of interaction with social contacts. Compared
to perceived college peer use of e-cigarettes, perceived friend use was more
relevant to current e-cigarette use. Findings indicated that traditional cigarette
use was the strongest correlate of current e-cigarette use. Results indicate that
efforts to reduce e-cigarette use among college students should, above all, focus
on reducing cigarette use. Supplemental initiatives should focus on changing the
norms associated with e-cigarette use among friend groups, rather than that of
college student peers.

CORRESPONDING AUTHOR: Yen Chen, Master of Science, University of Texas
at Austin, Kinesiology and Health Education, 1 University Station, Austin, TX
78712, United States, Phone: 972-697-7758, Email: ychen@utexas.edu
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STAGES OF SMOKING INITIATION AND CURRENT MARIJUANA
USE IN A STATEWIDE SURVEY OF MIDDLE AND HIGH SCHOOL
YOUTH
Shayla T. Thrash, MA*, Meagan M. Graydon, MA, Catherine M. Corno, MA, Carlo
C. DiClemente, PhD, University of Maryland Baltimore County
As adolescents move forward in the process of initiation of smoking, they
appear to be at greater risk for other substance use behaviors. We examined
likelihood of adolescent marijuana use from a dynamic process perspective
using stages of cigarette smoking initiation as an indicator. Underage youth were
classified into one of five Stages of Smoking Initiation (SOSI): Precontemplation
(PC), Contemplation (C), Preparation (P), Action (A), and Maintenance (M). The
SOSI algorithm uses cigarette smoking behaviors and intentions to determine
where the individual is in the process of initiating smoking. We used data derived
from the 2010 Maryland Youth Tobacco Survey (MYTS), a classroom-based
survey of 86,098 Middle School (MS) and High School (HS) youth, to examine
differences in marijuana use by SOSI. Using a subsample with complete SOSI
and current marijuana use data (N = 73,032), Analyses of Variance and post-hoc
analyses were used to explore whether underage youth differ in their current
marijuana use based on their SOSI and school status (Middle [MS] vs. High [HS]).
For both youth in MS and HS, progression towards regular smoking (i.e., PC < C
< P < A < M) appears to be strongly related to endorsement of current marijuana
use. Specifically, among HS youth, less than one in ten (9.0%) of those in the
Precontemplation stage for smoking initiation reported using marijuana over the
past month. In contrast, nearly one-quarter (24.0%) of HS youth in Contemplation,
60.5% of HS youth in Preparation, 72.1% of HS youth in Action, and over threequarters (79.6%) of HS youth in Maintenance for smoking initiation reported past
month marijuana use. All between stage comparisons were significant for past
month marijuana use. Similar linear patterns of differences were found among
MS youth. These findings suggest that youth who are further along in the process
of initiating smoking are significantly more likely to be currently using marijuana.
Prevention efforts sensitive to the relation between SOSI and marijuana use may
prove useful in targeting MS and HS youth vulnerable to marijuana use.

FUNDING: Texas Department of State Health Services
CORRESPONDING AUTHOR: Alejandra Fernandez, University of Texas at
Austin, 1512 Pennsylvania, Austin, TX 78702, United States, Phone: 281-6856699, Email: alejandra.fernandez@utexas.edu
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EXAMINING HOOKAH USE AMONG TEXAS COLLEGE STUDENTS
Yen T. Chen, MS*, Alexandra Loukas, PhD, Keryn E. Pasch, MPH, PhD,
Department of Kinesiology and Health Behavior and Health Education, University
of Texas, Austin, TX

FUNDING: These analyses were funded by a sub-contract with the Maryland
Department of Health and Mental Hygiene.

Hookah use among college students has been increasing in recent years. Yet,
few studies examine the risk factors associated with current hookah use. This
study examined two risk factors, harm perceptions and beliefs about government
evaluation of hookah, associated with current use of hookah among 18-24 year
old college students, and explored differences between current hookah users and
non-users on cigarette smoking status, demographic characteristics, and the two
risk factors. Participants were 5,028 18-24 year old (Mean age=20.5, SD=1.71;
59.6% female) students from seven public universities in Texas. Students
completed an online survey in spring 2012, assessing their hookah knowledge,
beliefs, and use behaviors. Items were drawn from the Texas YTS and the Beliefs
About Alternative Nicotine Delivery Devices Survey. In this sample, 10.8% of
participants reported current hookah use. Results from chi square analyses and
t-test indicated that cigarette smokers (chi square(1)=567.37, p<.001), males (chi
square(1)=20.42, p<.001), students reporting lower harm perceptions regarding
hookah use (t(4258)=13.75, p<.001), and those who believed the government
evaluates hookah for safety (chi square(1)=7.64, p<.01) were significantly more
likely than their peers to be current hookah users. Additionally, non-Hispanic
White students were more likely than Hispanic students, but not African American
or students reporting Other race/ethnicity, to be current hookah users (chi
square(1)=10.38, p<.001). Results from a logistic regression analysis indicated
that after controlling for cigarette smoking status (OR=7.08, CI=5.65-8.86),
gender (OR=1.27, CI=1.01-1.59), and race/ethnicity (OR=1.48, CI=1.02-2.14),
harm perceptions of hookah use (OR=0.59, CI=0.52-0.66) but not beliefs about

JUSTIFICATION: These findings have important implications for prevention efforts,
as progression through stages of smoking initiation serves as a robust indicator of
risk for marijuana use among adolescents.
CORRESPONDING AUTHOR: Shayla Thrash, MA, University of Maryland,
Baltimore County, Psychology, 1000 Hilltop Circle, Baltimore, MD 21250, United
States, Phone: 410-455-3121, Email: sthrash1@umbc.edu
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PERCEIVED PARTNER RESPONSIVENESS PREDICTS SMOKING
CESSATION OUTCOMES AMONG SELF-QUITTERS
Maggie Britton, BA*, Sana Haddad, BA, Jaye L. Derrick, PhD, Research Institute
on Addictions
Greater relationship quality
it is not clear how relationship
Most studies examine support
partner support or relationship
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predicts better smoking cessation rates, but
quality operates to improve smoking cessation.
for quitting in particular, and not more general
quality. However, support for quitting has only
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independently predictive of quit attempts during the year. Level of depression
(OR=0.69, p<0.01) and hypertension (OR=0.75, p<0.01) were associated with
lower quitting success.

inconsistently been related to smoking outcomes. The current research examines
the association between several measures of relationship functioning and smoking
outcomes in a sample of self-quitters. Married and cohabiting couples in which one
partner was a current smoker participated in a 21-day (three-week) experience
sampling study of self-quitting. Both partners completed baseline measures
of positive and negative support for quitting, more general support provision,
perceived partner responsiveness, trust, and relationship satisfaction. During the
experience sampling phase of the study, the self-quitter completed a lapse report
each time he/she smoked. This report included a question regarding the number
of cigarettes smoked. Additionally, both partners completed one morning report,
one evening report, and up to three random reports daily. At follow-up, self-quitters
reported whether they had relapsed. Reports were biochemically verified using
expelled breath carbon monoxide analysis. Predictors of smoking outcomes were
examined using a series of negative binomial and logistic regression analyses.
When all baseline relationship functioning measures were entered simultaneously
as predictors, greater perceived partner responsiveness predicted fewer total
days smoking, fewer total cigarettes, a lower likelihood of relapsing, and a lower
carbon monoxide reading. No other relationship functioning variables emerged as
consistent predictors of smoking outcomes. In the current study, perceived partner
responsiveness operated over and above the effects of smoking-specific support
and relationship satisfaction to predict smoking outcomes. Perceived partner
responsiveness may be a particularly potent predictor of quitting success.

Conclusions: Smokers presentation with tobacco-related physical illness
may facilitate physician-assisted attempts to quit. Primary care treatments are
effective in reducing depressive symptoms. Efforts to promote more effective
cessation attempts among smokers with elevated depressive symptoms may
involve engaging behavioral health staff to promote combined behavioral and
pharmacologic treatments for this vulnerable population.
FUNDING: California Tobacco Related Disease Research Program (21XT-0076)
JUSTIFICATION: Given evidence for continued efforts to quit and poor cessation
outcomes, smokers with depression in primary care may benefit from physicianassisted treatments that engage behavioral health providers.
CORRESPONDING AUTHOR: David Strong, PhD, University of California, San
Diego, 9500 Gilman Dr #0813, La Jolla, CA 92093-0813, United States, Phone:
858-657-5241, Email: dstrong@ucsd.edu
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FUNDING: Research reported in this abstract was supported by the National
Institute on Drug Abuse (NIDA) of the National Institutes of Health under award
number R21DA034068. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the National Institutes of Health.

POSITIVE HEALTH BEHAVIORS PREDICT GREATER SUCCESS AT
RESISTING SMOKING TEMPTATIONS
Sana Haddad, BA*, Maggie Britton, BA, Jaye L. Derrick, PhD, Research Institute
on Addictions

JUSTIFICATION: Understanding how partners influence smoking cessation may
allow for the development of successful interventions that involve the partner in
the quit attempt.

Research suggests that positive health behaviors may improve smoking
cessation outcomes. These benefits may accrue because positive health behaviors
decrease smoking urges or because they increase the ability to resist smoking
temptations. Although some work has shown that smoking urge is decreased
during and immediately following exercise, the longer-term effect of exercise and
other health behaviors on smoking temptations is relatively unknown. The current
research examines the association between the frequency of positive health
behavior use (e.g., exercise, vegetable consumption) and total smoking days,
total number of cigarettes smoked, and total number of smoking temptations over
three weeks in a sample of self-quitters. Married and cohabiting couples in which
one partner was a current smoker participated in a 21-day experience sampling
study of self-quitting. After each smoking lapse, the self-quitter completed a
lapse report that included a question regarding the number of cigarettes smoked.
Additionally, both partners completed one morning report, one evening report,
and up to three random reports daily. In each report, self-quitters reported the
number of temptations they had experienced since their last report. Both partners
completed questions about other health behaviors (e.g., exercise, vegetable and
fruit consumption, etc.) during the evening report. The frequency with which both
the self-quitter and the partner engaged in positive health behaviors was used to
predict the total number of smoking days, the total number of cigarettes smoked,
and the total number of temptations experienced in a series of Poisson regression
analyses. Results indicated that more frequent use of a given health behavior
(e.g., exercise) was associated with fewer total smoking days and fewer cigarettes
smoked, but with a greater number of temptations. In the current study, more
frequent use of positive health behaviors appears to assist with smoking cessation
through greater ability to resist temptation, and not through a decrease in smoking
urge.

CORRESPONDING AUTHOR: Jaye Derrick, PhD, Senior Research Scientist,
University at Buffalo, SUNY, Research Institute on Addictions, 1021 Main St,
Buffalo, NY 14203, United States, Phone: 7168872227, Email: jderrick@ria.
buffalo.edu
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UNDERSTANDING CESSATION AMONG SMOKERS WITH
DEPRESSION: LINKING POPULATION TO CLINICAL PRACTICE
David R. Strong, PhD*, William Sieber, PhD, Zephon Lister, PhD, Madison
Noble, BA, Alita Newsome, BA, Gene Kallenberg, MD, Department of Family and
Preventive Medicine, University of California San Diego
Background: Public health efforts to understand the disproportionate tobacco
related disease burden among smokers with depression may be enhanced by
linking population-level surveillance to clinical practice. With 70% of all smokers
visiting a primary physician each year, universal monitoring of smoking status
and depression in primary care settings can be used to better characterize how
changes in depressive symptoms, co-occurring chronic physical conditions and
their treatments impact smoking cessation.
Method: The current study used methods based in item response theory to
link Patient Health Questionnaire (PHQ-2, PHQ-9) depression screening tools
across a diverse group of Hispanic (n=1,671), African American (n=899), Asian
(n=2,679), and White (n=10,263) patients screened in 2011-2012 for tobacco use
and depression in UCSD Family Medicine primary care clinics.

FUNDING: The research reported in this abstract was supported by the National
Institute on Drug Abuse (NIDA) of the National Institutes of Health under award
number R21DA034068. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the National Institutes of Health.

Results: Linear mixed-effects models with adjustment for age, gender, and
racial/ethnicity suggested that both current smoking (b=0.23, p<0.01) and
tobacco-related diseases including diabetes, obesity, asthma, arthritis, and
gastroesophageal (GERD) reflux (p's<0.01) were related independently to higher
depressive symptoms. Use of antidepressants (b=-0.03, p<0.05) and behavioral
health service (b=-0.08, p<0.01) from collaborative care (CC) were related to
greater decreases in depression over time. Among current smokers, physical
illnesses including hypertension (OR=1.5, p<0.01), arthritis (OR=1.9, p<0.01)
and GERD (OR=1.5, p<0.01) but not level of depression (OR=1.1, p<0.6) were

JUSTIFICATION: Pairing positive health behaviors with an intervention to
decrease smoking temptation might be particularly effective in assisting smoking
cessation rates.
CORRESPONDING AUTHOR: Jaye Derrick, PhD, Senior Research Scientist,
University at Buffalo, SUNY, Research Institute on Addictions, 1021 Main St,
Buffalo, NY 14203, United States, Phone: 716-887-2227, Email: jderrick@ria.
buffalo.edu
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are time to first cigarette (TTFC) and cigarettes per day (CPD). Although TTFC
is a more robust predictor of quit success in the general population, Kurti et al.
(submitted to SRNT, 2015) showed that TTFC and CPD independently predict
quit success among pregnant smokers, with CPD being the more robust predictor.
That both TTFC and CPD independently predict quitting among pregnant smokers
raises questions about what is unique about these two correlated measures.
The purpose of the current study was to identify unique predictors of TTFC and
CPD in 349 pregnant smokers who participated in trials examining the efficacy of
financial incentives for smoking cessation. Participants were randomized to an
intervention condition in which they earned vouchers exchangeable for retail items
contingent on smoking abstinence or a control condition in which they received
vouchers independent of smoking status. Backward elimination regression
modeling was used to identify common and unique predictors of TTFC and CPD
(analyses conducted separately). Both TTFC and CPD were strong predictors
of one another (TTFC predicting CPD: chi square (X2)(1) = 43.9, p < .01; CPD
predicting TTFC: t(1)=16.5, p < .01), and both were predicted by attempting to quit
prior to pregnancy (TTFC: X2(1) = 9.8, p > .01, CPD: t(1) = 2.7, p > .01). TTFC
was uniquely predicted by rules against smoking in the home (X2(1) = 6.1, p =
.01) and beliefs that smoking would harm the baby (X2(1) = 4.8, p = .02). CPD
was uniquely predicted by whether the mother had previously attempted to quit
during this pregnancy (t(1) = -2.9, p > .01). These findings provide insights into
why both measures may be useful in pregnant smokers, with TTFC being uniquely
associated with current external and psychological constraints on smoking and
CPD with a woman's history of trying to quit in the current pregnancy.

VULNERABILITY TO SMOKELESS TOBACCO AMONG THOSE
WITH LOWER SOCIOECONOMIC STATUS
Thomas J. White, PhD1,2*, Ryan Redner, PhD1,2, Janice Bunn, PhD3, Stephen
T. Higgins, PhD1,2,4, 1Vermont Center on Behavior and Health, 2Department of
Psychiatry, University of Vermont, 3Department of Medical Biostatistics, University
of Vermont, 4Department of Psychology, University of Vermont
Introduction: Individuals with lower socioeconomic status (SES) are especially
vulnerable to cigarette use. Less research has been conducted examining whether
this same vulnerability extends to other types of tobacco use; this has important
implications for tobacco regulatory science. This study used data from the National
Survey on Drug Use and Health (NSDUH) to investigate associations between
SES and smokeless tobacco (ST) use.
Methods: Odds were generated for current cigarette smoking and ST use
(i.e., past 30 days) among adults (≥ 18) based on SES variables (annual income,
educational attainment, industry employed in), after adjusting for potentially
confounding influences of other demographics and substance abuse and
dependence. Vulnerability to cigarette smoking was assessed to confirm that SES
was associated with increased smoking in this data set (i.e., positive control).
Results: Odds of current cigarette smoking increased as a graded inverse
function of income and educational attainment, and were increased among
those working in blue- compared to white-collar industries. Being unemployed,
unmarried, younger, male, non-Hispanic Caucasian, meeting alcohol, marijuana,
cocaine, or heroin dependence criteria, and meeting criteria for MDD all increased
the odds of being a current cigarette smoker in the final adjusted model. ST use
was also increased among those working in blue-collar industries and was lower
among college graduates, but did not differ between those with some college and ≤
high school education. Alcohol dependence, current cigarette use, being younger,
male, and non-Hispanic Caucasian were all associated with increased ST use in
the final adjusted model.

FUNDING: This research was supported by National Institute of Health (NIH)
Tobacco Centers of Regulatory Science Award P50DA036114, Research Awards
R01DA014028 and R01HD075669, Institutional Training Grant T32DA007242,
and Centers of Biomedical Research Excellence Center Award P20GM103644.
CORRESPONDING AUTHOR: Danielle Davis, Bachelor of Science, Predoctoral
Fellow, University of Vermont, Psychology/Psychiatry , 1 South Prospect
St., Burlington , VT 05401, United States, Phone: 678- 983-1253, Email:
danielle.r.davis@uvm.edu

Conclusions: SES predicts vulnerability to cigarette smoking and ST use,
although the shape of the function relating educational attainment and use varies
across these two types of tobacco use. Alcohol and other drug dependence predict
increased vulnerability to cigarette smoking; only alcohol dependence predicts ST
use. Being younger, male, and non-Hispanic Caucasian are predictive of both
kinds of tobacco use. These results suggest overlapping but not isomorphic
vulnerabilities to tobacco products.
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THE ASSOCIATION BETWEEN IMPULSIVITY AND WILLINGNESS
TO SMOKE IS MEDIATED BY CURRENT BEHAVIORAL
ADDICTIONS IN NEVER SMOKING ADOLESCENTS
Cheng-Wei I. Chuang1*, Matthew D. Stone, BA1, Adam M. Leventhal, PhD1,2,
Matthew G. Kirkpatrick, PhD1, 1Department of Preventive Medicine, University of
Southern California Keck School of Medicine, Los Angeles, CA, USA, 2Department
of Psychology, University of Southern California, Los Angeles, CA, USA

FUNDING: This research was supported by National Institute on Drug Abuse (NIDA)
Institutional Training Award T32DA07242, NIDA and Food and Drug Administration
(FDA) Tobacco Centers of Regulatory Science Award P50DA036114, National
Institute of General Medical Sciences (NIGMS) Centers of Biomedical Research
Excellence (COBRE) Center Award P20GM103644. The authors are solely
responsible for its content; this does not necessarily represent the official views of
the funding agencies and institutes.

Background: Previous literature indicates that impulsivity increases risk of
smoking and engagement in non-drug addictive behaviors in adolescents. Here
we further investigated the potential relationship between impulsivity, engagement
in behavioral addictions (e.g., problematic gambling, online and offline gaming,
exercise), and willingness to smoke in adolescent non-smokers.

JUSTIFICATION: This study has important implications for tobacco regulatory
science in that it shows overlapping, but not isomorphic, patterns of vulnerability
across tobacco products.

Method: In this cross-sectional study, high school students in the Los Angeles
area (N=2144; 56% Female; Mean age=14.1) who reported no prior history of
smoking experimentation completed self-report surveys measuring impulsivity,
willingness to try cigarettes given the opportunity, and a range of non-substance
behavioral addictions. We conducted mediation analyses to test the hypothesis
that adolescents with greater self-reported impulsivity would report greater
willingness to smoke, and that this relationship would be mediated by the number
of non-substance behavioral addictions.

CORRESPONDING AUTHOR: Thomas James White, PhD, NIDA Postdoctoral
Fellow in Drug Abuse, University of Vermont, Vermont Center on Behavior &
Health, 1 So. Prospect St. #1415, Burlington, VT 05401, United States, Phone:
2023301122, Fax: 8026565793, Email: tjwhite@uvm.edu
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Results: As predicted, there was a significant total effect association from
impulsivity scores to willingness to smoke (b=0.054, p<0.001, CI[0.039, 0.068]),
indicating that more impulsive adolescents reported greater willingness to smoke
cigarettes if given the opportunity. Additionally, this association was mediated
by the number of self-reported behavioral addictions (significant indirect effect:
b=0.005, p<0.05, CI[0.003, 0.009]). DISCUSSION: Non-smoking adolescents with
higher levels of impulsivity reported greater willingness to smoke and this was
mediated by non-substance related behavioral addictions. These findings suggest
that non-substance related behavioral addictions may account the risk of tobacco
use initiation in the future carried by impulsivity, perhaps because behavioral
addictions may be a marker of general addiction propensity that is yet to extend to
substances of abuse until after early adolescence. Given that behavioral addictions

NICOTINE DEPENDENCE INDICATORS AMONG PREGNANT
SMOKERS: PREDICTORS OF TIME-TO-FIRST-CIGARETTE AND
CIGARETTES PER DAY
Danielle R. Davis, BS*, Allison N. Kurti, PhD, Joan M. Skelly, MS, Ryan Redner,
PhD, Stephen T. Higgins, PhD, Vermont Center on Behavior and Health, University
of Vermont
Tobacco regulatory science involves conducting research to inform policies to
protect the public health. To assess tobacco-related addiction potential, effective
measures of dependence are critical. Nicotine dependence (ND) is an established
predictor of difficulty abstaining from smoking, and two common indicators of ND
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could manifest during adolescence well before smoking initiation, behavioral
addictions should be considered as a potential early indicator of future tobacco
use and should be addressed in tobacco use prevention in impulsive teenagers.

BIOCHEMICAL ESTIMATION OF NON-COMPLIANCE WITH
SMOKING OF VERY LOW NICOTINE CONTENT CIGARETTES

FUNDING: National Institute on Drug Abuse Grant: R01-DA033296

Natalie Nardone, PhD1*, Neal L. Benowitz, MD1, Dorothy K. Hatsukami, PhD2, Eric
C. Donny, PhD3, 1University of California, San Francisco, 2University of Minnesota,
3
University of Pittsburgh

JUSTIFICATION: Behavioral addictions could be an early indicator of future
tobacco use and should be addressed in tobacco use prevention in impulsive
teenagers.
CORRESPONDING AUTHOR: Cheng-Wei Chuang, USC-HEAL, 1621 S.
Mayflower Avenue, Arcadia, CA 91006, United States, Phone: 626-862-9297,
Email: cichuang@usc.edu

Reducing the nicotine content of cigarettes is being considered as a federal
regulatory intervention to reduce the prevalence of cigarette smoking and related
disease. Such regulation may limit the amount of cigarettes smokers consume,
make it easier for smokers to quit, and fewer experimental smokers may become
addicted. Many clinical trials on the effects and safety of nicotine reduction are
ongoing. An important methodological concern is non-compliance with reduced
nicotine content cigarettes in the context of freely available conventional cigarettes.
We propose two approaches using biomarkers to estimate non-compliance in
smokers of very low nicotine content (VLNC) cigarettes.
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THE BENZALDEHYDE CONCENTRATION IS SEVERAL TIMES
HIGHER IN AEROSOL GENERATED FROM CHERRY FLAVORED
LIQUIDS COMPARED TO THE AEROSOL FROM LIQUIDS WITH
DIFFERENT FLAVORS

A clinical trial of gradual nicotine reduction was conducted. Data from 53
participants were analyzed. Using plasma cotinine concentrations measured at
baseline and while smoking VLNCs, we compared within-subject ratios of plasma
cotinine comparing usual brand to VLNC in relation to nicotine content of these
cigarettes. In another approach we used nicotine pharmacokinetic data to estimate
absolute plasma cotinine/cigarettes per day threshold values for compliance
based on the nicotine content of VLNC.

Andrzej Sobczak, PhD*1,2, Leon Kosmider, PharmD1,2, Jakub Knysak, PharmD2,
Marzena Zaciera, PhD1, Jolanta Kurek, PhD1, Maciej L. Goniewicz PhD, PharmD3,
1
Institute of Occupational Medicine and Environmental Health, Sosnowiec Poland,
2
Medical University of Silesia, Katowice, Poland, 3Roswell Park Cancer Institute,
Buffalo, United States

The two approaches showed concordance indicating at least 60% noncompliance with smoking VLNCs. In a sensitivity analysis assuming extreme
compensation and extreme values for nicotine metabolic parameters, noncompliance was still at least 40%. Both estimates were much higher than the
self-reported non-compliance of 21%, even though subjects were encouraged to
report non-compliance without penalty.

Most of e-cigarettes users choose flavored products. An addition of aroma
substances may potentially encourage non-smokers, mainly young people, to
start to use e-cigarettes, and thus to become nicotine addicted. However, aroma
substances used are allowed in the food products, but they long-term inhalation
effect on users health has not been recognized. One of flavors components may
be benzaldehyde, which is used as preservation and aroma agent in food-perfume
industry. In a form of vapors, it may cause lacrimation and eye pain, conjunctiva
redness, feeling of burning in nose and throat, cough, difficulties in breathing.
Animal studies demonstrated that chronic exposure to that compound may be a
reason of central nervous system disorders.

Biomarker analysis demonstrates a high degree of non-compliance with
smoking VLNC cigarettes, indicating that smokers supplement them with
conventional cigarettes. This approach allows for assessment of non-compliance
that extends beyond limited self-report, and should be considered as a tool for
researchers to use in assessing responses when switching from conventional
cigarettes to VLNCs.

The aim of the study was to estimate benzaldehyde level in aerosol generated
in e-cigarettes.

FUNDING: Supported by National Cancer Institute grant R01 CA78603, National
Institute on Drug Abuse grant R01 DA12393 and National Institute on Drug Abuse
and FDA Center for Tobacco Products grant U54 DA031659.

We examined aerosol generated from 125 liquids manufactured by 7 European
producers, who declared 32 kinds of flavors and nicotine concentration from 6
to 25 mg/ml. Aerosol was generated using an automatic smoking simulator with
the following parameters: puff volume 50 ml, puff time 2 sec, intervals between
the puffs 17 sec. Benzaldehyde level was determined using HPLC method
recommended by US EPA for carbonyl compounds.

JUSTIFICATION: This study proposes a practical approach to assessing
compliance with smoking VLNC in clinical trials of nicotine reduction.
CORRESPONDING AUTHOR: Natalie Nardone, PhD, University of California,
San Francisco, Medicine, 3130 20th Street, San Francisco, CA 94110, United
States, Phone: 415-514-1450, Email: natalie.nardone@ucsf.edu

Benzaldehyde concentration in 37 liquids was below detection threshold
(0.025mg/30puff). Median of benzaldehyde concentration in aerosol generated
from cherry flavored samples (9 liquids) many times exceeded its concentration in
other samples, 13.6 μg/30puffs (IQR: 8.5-62.6; min-max: 5.13-141.2) versus 0.17
μg/30puffs (IQR: 0.076-0.370; min-max: 0.026-10.3), p<0.0000 (U Mann-Whitney
test). The highest noted concentration after conversion was 94 mg/m3. This is the
value over two-fold higher than the highest allowable benzaldehyde concentration
on work positions, which amounts to 40 mg/m3
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DUAL TOBACCO USE AMONG HIGH SCHOOL STUDENTS IN
NORTH CAROLINA
Sarah Kowitt, MPH1, Tanha Patel, MPH2, Leah M. Ranney, PhD1, Li-ling Huang,
PhD, MPH1, Adam O. Goldstein, MD, MPH1, 1University of North Carolina at
Chapel Hill, 2North Carolina Department of Health and Human Services

Threat related to aroma compounds addition to liquids is not only connected
to the possibility of non-smokers encouraging, especially young people, to
e-cigarettes use, but also to introduction of harmful compounds to an organism.
The producers should withdraw cherry flavored liquids from their production.

Although high school (HS) students are more likely to use cigarettes than other
tobacco products, emerging tobacco products are becoming increasingly popular
and students may use more than one tobacco product at a time. The purpose of this
study was to assess patterns and trends of dual tobacco use among HS students in
North Carolina (NC). Data from the NC Youth Tobacco Survey (NCYTS) from 2011
and 2013 were used to assess patterns and trends of dual tobacco use among NC
HS students. The NCYTS is a public and charter school-based survey of students
in grades 6-12. In 2011, 4,791 HS students responded (overall response rate
78.2%). In 2013, 4,092 HS students responded (overall response rate of 67.8%).
Dual users were classified as using more than one tobacco product, including:
cigarettes; chewing tobacco; cigars, cigarillos, or little cigars; tobacco in a pipe;
bidis; clove cigarettes; and emerging products, such as hookah, e-cigarettes.
SAS survey procedures were used to account for the complex survey design
and sampling weights. From 2011 to 2013, the prevalence of dual use among

FUNDING: This work was supported by the Institute of Occupational Medicine and
Environmental Health, Sosnowiec,Poland, (grant No ZSCHiTG-5) and by Medical
University of Silesia, Katowice, Poland (grant No KNW-1-019/N/4/0)
JUSTIFICATION: This is the first study which indicates that cherry flavours in
e-cigarette refill solutions could cause adverse health effects in e-cigarette users’
CORRESPONDING AUTHOR: Andrzej Sobczak, PhD, Head of Department,
Institute of Occupational Medicine and Environmental Health, Chemical Hazards
and Genetic Toxicology, Koscielna 13, Sosnowiec, WI 41-200, Poland, Phone:
+48607755688, Email: andsobcz@poczta.onet.pl
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HS students remained high, 17.3% in 2011 (95% CI: 15.2%-19.3%) vs. 19.1% in
2013 (95% CI: 17.3%-20.8%). Among HS students in 2013, prevalence of dual use
was highest among White students (22.4%, 95% CI: 20.0%-24.8%), those in 12th
grade (27.0%, 95% CI: 23.2%-30.8%), and among males (24.5%, 95% CI: 21.6%27.4%). In 2011, 83.5% of current smokers (95% CI: 80.5%-86.5%) were dual
users compared to 86.7% of current smokers in 2013 (95% CI: 82.8%-90.7%). In
2011, 90.1% of current e-cigarette users (95% CI: 87.1%-93.1%) were dual users
compared to 79.6% in 2013 (95% CI: 74.5%-84.8%). A high percentage of high
school students in NC, particularly those using cigarettes and e-cigarettes, report
using more than one tobacco product. Given these rates, increased surveillance is
needed to monitor uptake of dual tobacco use rather than monitoring use of each
product in isolation.

E-CIGARETTE USE AMONG HIGH SCHOOL STUDENTS IN NORTH
CAROLINA: AN EMERGING TOBACCO PRODUCT OF INTEREST
Sarah Kowitt, MPH*1, Tanha Patel, MPH2, Leah M. Ranney, PhD1, Li-ling Huang,
PhD, MPH1, Adam O. Goldstein, MD, MPH1, 1University of North Carolina at
Chapel Hill, 2North Carolina Department of Health and Human Services
Emerging tobacco products, especially e-cigarettes, have received increased
national attention, but little research has been conducted on changing patterns in
their use over time. The purpose of this study was to assess patterns and trends of
e-cigarette use among high school (HS) students in North Carolina (NC). Data from
the NC Youth Tobacco Survey (NCYTS) from 2011 and 2013 were used to assess
patterns and trends of e-cigarette use among NC HS students. The NCYTS is a
public and charter school-based survey of students in grades 6 - 12. In 2011, a total
of 4,791 HS students responded (overall response rate of 78.2%). In 2013, a total
of 4,092 HS students responded to the survey (overall response rate of 67.84%).
Ever, current, and considering e-cigarette users were defined respectively as
students who had ever tried an e-cigarette, students who used an e-cigarette in
the last 30 days, and students who were considering using e-cigarettes in the
next year. To account for the complex survey design and sampling weights, data
were analyzed by using SAS survey procedures. Prevalence of current e-cigarette
use among HS students increased from 1.7% (95% CI: 1.2%-2.2%) in 2011 to
7.7% (95% CI: 5.7%-9.7%) in 2013. Among current e-cigarette users in 2013,
prevalence was highest among males (10.9%, 95% CI: 7.3%-14.5%), those in 12th
grade (10.8%), and White students (11.2%, 95% CI: 7.7%-14.6%). Among all HS
students in 2013, 20.1% (95% CI: 15.9%-24.3%) reported that they had ever tried
e-cigarettes, were currently using e-cigarettes, or were considering e-cigarettes.
Among those considering using e-cigarettes in 2013 (prevalence: 10.0%, 95% CI:
7.9%-12.1%), 34.3% were current smokers (95% CI: 27.0%-41.5%). There was
a marked increase in the prevalence of current e-cigarette use among NC HS
students from 2011-2013, likely attributable to multiple factors. Given this trend and
the high number of students who have ever tried, currently use, or are considering
using e-cigarettes, increased monitoring of e-cigarette uptake and impact of use
on experimentation or cessation are needed.

FUNDING: The North Carolina Youth Tobacco Survey was administered with
support from the Centers for Disease Control and Prevention Grant or Cooperative
Agreement Number, DP 14-1415.
JUSTIFICATION: This research provides data on trends in dual tobacco product
use among students in North Carolina, which can be used to help inform future
interventions and surveillance efforts.
CORRESPONDING AUTHOR: Sarah Kowitt, MPH, UNC Chapel Hill Gillings
School of Global Public Health, Health Behavior, 135 Dauer Street, Chapel Hill,
NC 27599, United States, Phone: 704-443-1811, Email: kowitt@email.unc.edu
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ASSOCIATION OF SMOKING STATUS WITH INHIBITORY
CONTROL ON TWO MEASURES OF STOP-SIGNAL TASK
PERFORMANCE
Jim Lumsden*, Angela Attwood, Marcus Munafò
There is a growing body of evidence suggesting that addictive behaviours are
associated with heightened impulsivity. However, research on the relationship
between smoking status and measures of inhibitory control, which is suggested to
index impulsivity, is mixed. We compared 53 smokers and 51 non-smokers on two
variants of the stop signal task, which is designed to measure inhibitory control.
We used two versions of the stop signal task, one a standard computer-based
measure, and one a newly designed ╘game-like' measure. Gamified versions of
standard computerised tasks might be more engaging than standard versions,
and thereby provide more valid data. We found evidence suggesting that both
tests were equivalent for the purpose of evaluating response inhibition, and that
subjects found the game-like test more enjoyable and less boring to complete.
However, we found no clear evidence that smoking status was associated with
inhibitory control, with smokers and non-smokers having similar stop-signal
reaction times (F [1,102] = 0.085, p = 0.771) and commission error rates (F [1,102]
= 3.00, p = 0.086). Our findings suggest that smokers and non-smokers do not
differ strongly on measures of inhibitory control, which stands in contrast to many
previous studies of impulsivity and addictive behaviours. One possible reason
for this discrepancy may be that high impulsivity is not a general feature of all
addictive behaviours, but instead may only be specific to some.

FUNDING: The North Carolina Youth Tobacco Survey was administered with
support from the Centers for Disease Control and Prevention Grant or Cooperative
Agreement Number, DP 14-1415.
JUSTIFICATION: This research provides data on e-cigarette use among
adolescents in North Carolina, including most recent prevalence and change in
prevalence over time, which can be used to inform policy makers and practitioners
understanding of e-cigarettes' reach and use.
CORRESPONDING AUTHOR: Sarah Kowitt, MPH, UNC Chapel Hill Gillings
School of Global Public Health, Health Behavior, 135 Dauer Street, Chapel Hill,
NC 27599, United States, Phone: 704-443-1811, Email: kowitt@email.unc.edu
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PSYCHOSOCIAL FACTORS CORRELATED WITH
SOCIOECONOMIC STATUS IN SMOKERS ENROLLED IN A
TOBACCO DEPENDENCE TREATMENT STUDY IN HARLEM

FUNDING: Funding was provided by Cambridge Cognition (http://www.cambridgecognition.com/) & the South West Doctoral Training Centre (SWDTC) ESRC
Studentship Award.

Monika Misak*1, Noshin Haque1, Christine Sheffer, PhD1, Luana Panissidi, MA1,
Warren K. Bickel, PhD2, Christopher Franck, PhD3, Shenell Evans, PhD4, Tiffany
Floyd, PhD5, Helen Stayna, PhD1, 1Sophie Davis School of Biomedical Education,
City College of New York, 2Virginia Tech Carilion School of Medicine and Research
Institute, 3Department of Statistics, Virginia Tech, 4Columbia University Mailman
School of Public Health, 5Department of Psychology, City College of New York

JUSTIFICATION: Understanding whether smokers have increased disinhibition
may allow us to understand how addictive behaviours develop; and therefore allow
the design of more effective interventions.
CORRESPONDING AUTHOR: Jim Lumsden, MSc, PhD Student, University of
Bristol, Experimental Psychology, 3a Bruton Place, Bristol, Avon BS8 1JN, United
Kingdom, Phone: 07981664127, Email: jim.lumsden@gmail.com

Tobacco use is a leading cause of socioeconomic health disparities. Lower
socioeconomic status (SES) groups smoke at higher prevalence rates and are
significantly less likely than higher SES groups to respond to a variety of tobacco
control and tobacco dependence treatment efforts. Identifying psychosocial factors
associated with SES is important to understanding and ultimately addressing
these disparities. This exploratory study examined correlations between SES
and baseline psychosocial factors among a diverse group of smokers enrolled
in a tobacco dependence treatment study. Factors included multiple measures
of socioeconomic and perceived social status, tobacco use, dependence, the
perceived consequences of smoking, withdrawal, motivation, self-efficacy, stress,
positive and negative affect, depression, anxiety, coping, general impulsiveness,
self-control, delay discounting, perceived discrimination, and trauma experiences.
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SES was calculated using a composite scale developed by assigning value to
income and education levels (range 2=lowest to 10= highest). Spearman's rho
was calculated among all measures (alpha = .05). Participants (n =181) were:
68.5% African American, 21.5% white, and 9.9% other; 16% Hispanic/Latino;
and primarily of lower to middle SES (M=4.4, SD=2.2). The complete correlation
matrix will be presented. Significant associations were found between SES
and age (r=.16), subjective social status (r=.15) motivation (r =.25), depressed
mood (r=-.16), general impulsiveness (r =-.22), poor self-regulation (r=-.18), and
delay discounting of $100 (r=-.15) and $1000 (r=-.16). These findings indicate
that socioeconomic gradient is positively associated with motivation to quit and
negatively associated with depressed mood, impulsiveness, delay discounting,
and poor self-regulation. The correlation between perceived social status and
SES was not as strong as expected. These factors suggest new targets for
interventions to enhance tobacco control efforts for important disparate groups.
Theoretical explanations and proposed interventions for addressing these factors
will be presented.

that make cessation difficult. Combined with high tobacco use among this
population, these findings help to identify factors associated with difficulties in
smoking cessation among those with depression. Further research should focus
on examining uses of cessation therapy among these individuals.

FUNDING: This study was funded by a grant from the National Institutes of Health
National Institute on Minority Health and Health Disparities (R01 MD007054) and
National Cancer Institute (U54CA137788/U54CA132378).
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FUNDING: No funding.
JUSTIFICATION: This study highlights the disproportionate appearance of
smoking cessation barriers among individuals with depression; these barriers
make individuals with depression especially important to address in cessation
therapy.
CORRESPONDING AUTHOR: Thalia Farietta, MS, The Ohio State University,
Epidemiology, College of Public Health, 1841 Neil Avenue, Columbus, OH 43210,
United States, Phone: 614-366-0031, Email: farietta.1@buckeyemail.osu.edu

FACTORS THAT INFLUENCE HOOKAH USE IN COLLEGE
STUDENTS IN THE UNITED STATES: A SYSTEMATIC REVIEW

JUSTIFICATION: These findings have potential to inform research, clinical, and
public health practice. Identifying psychosocial factors associated with socioeconomic status (SES) can identify new targets for interventions to enhance a variety
of tobacco treatment and tobacco control efforts.

Andrea M. Stroup, MPH*
Background/Context: Approximately one in five college students in the United
States used a hookah in the year previous to being asked and about 48% of all
students have ever used a hookah in their lifetime. The increasing trend of hookah
use has become the second most popular form of tobacco consumption in U.S.
college students. This paper summarizes literature on the current evidence of
factors that influence hookah use in college students in the United States.

CORRESPONDING AUTHOR: Monika Misak, City College of New York,
Community Health and Social Medicine, 160 Convent Avenue, New York, NY
10031, United States, Phone: 7187020465, Email: mmisak00@citymail.cuny.edu

Study Question: What are the factors that influence hookah use in college
students in the United States?
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TOBACCO USE AND DEPRESSION: USING THE 2011-2012
NATIONAL HEALTH AND NUTRITION EXAMINATION SURVEY
(NHANES) TO INVESTIGATE FACTORS AND BARRIERS
ASSOCIATED WITH SMOKING CESSATION AMONG U.S. ADULTS

Evidence Acquisition: A systematic review of the literature was conducted in
order to answer the study questions. After completing a comprehensive review
of the peer-reviewed literature, 27 items were found to be relevant to this review.
Evidence Synthesis: It was found that there were many factors that influence
hookah use in U.S. college students. The two most commonly reported factors
associated with hookah use were low perceived susceptibility to negative health
outcomes of hookah use and concurrent use of cigarettes. In addition, U.S. college
students held more positive attitudes and normative beliefs than negative attitudes
and normative beliefs about hookah use.

Thalia P. Farietta, MS*, Julie K. Bower, PhD, MPH, Amy K. Ferketich, PhD, The
Ohio State University College of Public Health
Introduction: Depressed adult smokers report higher smoking rates and
heightened difficulties in cessation compared to non-depressed smokers. The
purpose of this study was to describe factors associated with smoking cessation
barriers and to evaluate the independent effect of depressive symptoms.

Conclusions: There has been limited research published on factors that
influence hookah use in college students in the United States. However, there is
opportunity for future studies to increase the quality and quantity of evidence that
could be used to develop and improve interventions and prevention programs to
curb hookah use.

Methods: Using the Center for Disease Control and Prevention's National
Health and Nutrition Examination Survey 2011-2012 survey, we investigated
smoking and smoking cessation behaviors among adults aged 20-79. We used
linear and logistic regression models to evaluate the association of depressive
symptoms, determined by Patient Health Questionnaire 9 scores (PHQ-9), with
age at smoking initiation and heaviness of smoking, as well as quit length among
former smokers.

Key Words: hookah, initiation, college, shisha, waterpipe, hubble bubble,
nargile, argileh
FUNDING: No Funding

Results: Regression analyses highlighted factors associated with cessation
barriers. Age of initiation was related to depression; on average, individuals with
depressive symptoms began smoking cigarettes 1.5 years earlier than those
without depressive symptoms (95% CI:-2.4,-0.6).

JUSTIFICATION: This review provides the latest information published on factors
influencing hookah use in U.S. college students which could be used to develop
interventions, prevention programs, health education materials, and regulations
related to hookah use.

Aspects of smoking intensity were also found to be associated with depression.
The odds of being a medium/heavy smoker were 3.4 times as high in depressed
adults versus those without depressive symptoms (95% CI:1.8,6.5). The odds of
waiting less than hour after waking to smoke a cigarette were 3.1 times as high
in adults with depressive symptoms (95% CI:1.5,6.5). Depression status was
not related to number of cigarettes smoked. Among those meeting depression
criteria, the odds of smoking at least 11 cigarettes per day were 1.3 times as high
compared those without depressive symptoms (95% CI:0.8,2.2).

CORRESPONDING AUTHOR: Andrea Stroup, MPH, Graduate Research
Assistant, Penn State University, Biobehavioral Health, Penn State University,
University Park, PA 16802, United States, Phone: 814-863-7256, Email:
ams5818@psu.edu

Finally, adults meeting depression criteria had 0.38 times the odds (95%
CI:0.2,0.9) of having a quit length of one year or greater compared to adults not
meeting criteria.
Discussion: Adults with depressive symptoms may possess several qualities
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urine screen for nicotine. Within group analysis was carried out using Wilcoxin
Signed Rank Test and intergroup analysis was by Chi2 statistic. SPSS 17.0 was
used for all analyses.

A COMPARISON OF CHARACTERISTICS OF TIME AND ADVICE
EGOCENTRIC NETWORKS AMONG OHIO APPALACHIAN WOMEN

Results: At 3 and at 6 months, significantly fewer participants in the FTF group
reported abstinence, p = 0.02, p = 0.01 respectively but reported more positive
urine screen, p = 0.001, p = 0.002 respectively compared with the TB group.
Percentage abstinence rate significantly increased in the TB group at 3 months
compared to at baseline, p = 0.01 and at 6 months compared to at 3 months, p =
0.001. In the FTF group, there was also a significant change in percentage rate of
abstinence at 3 months, p = 0.04, and at 6 months p = 0.03 respectively.

Tiffany L. Thomson, PhD*1, Julianna M. Nemeth, MA1, Bo Lu, PhD1, Amy K.
Ferketich, PhD1, Mary Ellen Wewers, PhD,MPH1, Juan Peng, MA2, Nathan
J. Doogan, PhD2, Doug M. Post, PhD3, Christopher R. Browning, PhD4, Valdis
Krebs5, 1The Ohio State University College of Public Health and The Ohio State
University Comprehensive Cancer Center, 2The Ohio State University College of
Public Health, 3The Ohio State University College of Medicine and The Ohio State
University Comprehensive Cancer Center, 4The Ohio State University College of
Arts and Sciences and The Ohio State University Comprehensive Cancer Center,
5
Orgnet LLC.

Conclusion: A telephone based program offers superiority than a strict face
to face tobacco intervention program because it enhances treatment adherence.
FUNDING: No Funding

Introduction: Social networks play a role in smoking, yet this may differ by
network type. Close knit and central networks have been found to be resistant
to change but may function differently than networks used for medical advice.
The goal of this study was to characterize the time and advice egocentric social
networks of women in Ohio Appalachia according to smoking status.

JUSTIFICATION: human contacts reduces chances of successful substance use
Intervention because many subtenancy users do not feel inclined to discuss this
area because of its sensitive nature.
CORRESPONDING AUTHOR: Victor Lasebikan, MD PhD MPH, College of
Medicine, Univerisity of Ibadan, Psychiatry, PMB 5116, Ibadan, WI 234, Nigeria,
Phone: 0112348060733382, Email: victorlash@yahoo.com

Methods: A cross-sectional survey design was used. Women, │18 years of
age, were recruited from three Ohio Appalachian counties using an address-based
sampling approach. Sociodemographic and smoking-related information was
collected during a face-to-face interview with the woman (i.e.ego); A description
of her time and advice social network ties (e.g. alters) was also obtained. An
egocentric social network analysis was completed, according to ego smoking
status.
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Results: A total of 408 women (i.e. egos) were enrolled. Time networks were
larger and more dense than advice networks (p<.001) with alters on average
younger and less educated than egos compared to advice network alters (p<.001).
Egos who currently smoked had a greater proportion of other smokers in their
networks compared to never and former smoking egos (p<.001). Never and former
smoking egos had more homophilous networks than egos who currently smoked.

Megan McGuigan1*, LaQuasha Gaddis1, Dana Chafin2, Christina Watson1, Sydney
Holmberg3, Yan Ding1, Clifford Watson1, 1U.S. Centers for Disease Control and
Prevention, Atlanta, GA, 2Battelle Memorial Institute, Atlanta, GA, 3Oak Ridge
Institute for Science and Education, Atlanta, GA

DETERMINATION OF HYDROGEN CYANIDE CONTENT IN
MAINSTREAM CIGARETTE SMOKE VIA HEADSPACE GC/MS

Conclusions: Differences were found in characteristics of time versus advice
networks showing that not all social networks operate in the same way. Advice
networks may be more beneficial to smoking cessation. This study should assist
with further development of cessation interventions that involve members of the
smoker's social network.

Mainstream cigarette smoke is a complex aerosol of more than 4000 chemicals,
many of which are toxic. Understanding the levels of these toxic chemicals in
mainstream cigarette smoke is important for assessing risk in tobacco product
use. Hydrogen cyanide (HCN) is a toxic chemical which prevents the tissues from
utilizing oxygen. Cigarettes were smoked on a linear smoking machine under two
smoking regimens: ISO (35-mL puff volume; 60-s interval) and Intense (55-mL
puff volume; 3- s interval; 100% ventilation blocking). Cyanide was collected
on a NaOH treated Cambridge filter pad. After smoking, internal standard was
added and cyanide was extracted in water. Cyanide was quantitatively analyzed
using a GC-MSD. Samples were introduced as a heated headspace injection and
cryo-focused on-column prior to separation and detection in SIM mode. Method
validation was performed including examining standard reference cigarettes in
order to optimize various method parameters. In order to see how tobacco blend
variations can affect HCN delivery, mainstream smoke HCN from various single
blended research cigarettes were measured and compared. A comparison of
commercially available cigarettes was done in which HCN content was studied
relative to their physical properties (filter type, ventilation and tobacco weight).
We selected several charcoal-filter cigarettes as well as regular cellulose acetate
filter counterparts for comparison. Charcoal filtered cigarettes can reduce volatile
compounds including HCN. Mainstream HCN deliveries from these cigarettes
were analyzed and compared between the different filter type cigarettes. For the
charcoal filtered cigarettes, HCN deliveries observed were between 3.45 ug/cig
and 211 ug/cig under ISO smoking conditions, and 181 ug/cig and 524 ug/cig
under Intense smoking conditions. A broad survey of the HCN content in popular
commercially available cigarettes sold in the United States was done. Samples
were studied under both the ISO and Intense smoking regimes. Under the ISO
smoking condition, reported HCN deliveries ranged from 3.74 ug/cig to 201.1 ug/
cig. Under the Intense condition, the deliveries ranged from 267.8 ug/cig to 467.0
ug/cig.

FUNDING: This work was supported by the National Institutes of Health P50 Grant
#5P50CA 105632-06. This work was also supported by the National Center for
Advancing Translational Sciences NIH Grant #UL1TR000090.
JUSTIFICATION: This work has potential application for developing smoking
cessation programs using social networks.
CORRESPONDING AUTHOR: Tiffany Thomson, PhD, Post Doctoral Researcher,
The Ohio State University, College of Public Health, 380-1 Cunz Hall, Columbus,
OH 43210, United States, Phone: 614-292-3156, Email: tiffany.thomson@osumc.
edu
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TELEPHONE BASED VERSUS FACE TO FACE ASSIST LINKED
BRIEF INTERVENTION ON TOBACCO ABSTINENCE IN A
NIGERIAN CLINICAL SETTING
Victor Olufolahan Lasebikan, PhD, MPH1*, Ayinde Olatunde Olayinka, MBBS,
MSc1, Tiwatayo Olufolahan Lasebikan, MBBS2, 1Department of Psychiatry,
University College Hospital, Ibadan, 2New World Psychiatric Hospital, Ibadan
Introduction: Tobacco use and related health problems still constitute serious
public health concern in Nigeria. The objective of this study was to determine the
effectiveness of telephone based compared with strictly face to face intervention in
increasing abstinence from tobacco use.

FUNDING: FDA CTP
CORRESPONDING AUTHOR: Megan McGuigan, PhD, Centers for Disease
Control, 4770 Buford HWY NE, Atlanta, GA 30341, United States, Phone: 770488-0128, Email: mmcguigan@cdc.gov

Methods: Participants (687), 14 years and above were consecutively
randomized into either a telephone based (TB) or face to face (FTF) ASSISST
Linked Brief Intervention. Intervention was a 12-week program and consisted of a
weekly telephone-based monitoring (TFM) aimed at ensuring treatment adherence
and strict face to face ASSISST Linked Brief Intervention. Main outcome measure
was percentage abstinence at 3 and at 6 months after intervention and positive
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this qualitative study explored low-income, urban U.S. smokers' perceptions of
characters who portrayed the negative effects of smoking (negative characters)
and benefits of quitting (positive characters) on graphic warning labels. In-depth
interviews were conducted with 25 adult men (n=12) and women (n=13) smokers
in Baltimore, Maryland. Participants were asked about their perceived similarity
and dissimilarity to characters on eight labels. Data were coded using an inductive
and deductive approach and analyzed using the framework method, a type of
thematic analysis. Participants reported feeling similar to positive characters
more often than negative characters. The factors that seemed to have the
most influence on perceived similarity were aspiration to be like the characters,
feeling similar emotions (such as happy or upset), and experiencing similar
health conditions or treatments (such as difficulty breathing or hospitalization),
attitudes (such as having a positive outlook), and life experiences. Age and gender
concordance between the character and participant appeared to play a small role;
participants reported that racial concordance played no role. The findings suggest
new approaches for the design of persuasive labels and quit campaigns, such as
characters as role models for cessation and characters progressing from minor to
serious illnesses to enhance risk perceptions. This study illustrated the need to
measure perceived similarity to characters when evaluating the effectiveness of
graphic warning labels.

THE INFLUENCE OF GRAPHIC WARNING LABELS ON
LOW-INCOME SMOKERS' EFFICACY BELIEFS AND RISK
PERCEPTIONS: A QUALITATIVE STUDY
Erin L. Mead*1, Joanna E. Cohen1,2, Caitlin Kennedy3, Joseph Gallo4, Carl A.
Latkin1, 1Johns Hopkins University Bloomberg School of Public Health, Department
of Health, Behavior, and Society , 2Institute for Global Tobacco Control, 3Johns
Hopkins University Bloomberg School of Public Health, Department of International
Health, 4Johns Hopkins University Bloomberg School of Public Health, Department
of Mental Health
Graphic warning labels may help address U.S. smoking disparities by
socioeconomic status (SES), but work is needed to develop more effective labels.
Health communication theories indicate that messages depicting threat (severity
of and susceptibility to health effects) and efficacy (confidence to perform a
behavior to reduce the threat) may promote behavior change, but this has received
little attention in label research. To inform the development of labels to promote
cessation, this qualitative study explored perceptions of 12 graphic warning labels
with self-efficacy messages paired with messages portraying high, low, or no threat
from smoking among low SES smokers. We conducted in-depth interviews with
25 low-income adult smokers in Baltimore, MD. Participants discussed the labels'
role in their efficacy beliefs and risk perceptions. Data were analyzed through
framework analysis. Many participants reported that several efficacy messages
were credible and helpful for quitting. Efficacy messages in which participants
vicariously experienced the characters' quit successes were reported as most
influential to self-efficacy beliefs. Labels portraying a high threat were reported
as most influential to their perceived severity of and susceptibility to smoking risks
because of the vivid picture, negative emotional reactions (such as fear), clarity of
information, and personal experiences with the health effects. Efficacy messages
paired with no threat, followed by high threat, were seen as most influential on
efficacy beliefs because the efficacy labels with no threat showed role models
for quitting and the benefits of quitting, whereas efficacy labels with high threat
made them confident to quit to avoid negative health effects. Role model-based
efficacy messages with testimonial narratives from former smokers may enhance
the effectiveness of labels by making smokers' self-efficacy beliefs about quitting
most salient. Labels that portray a range of threat levels may increase the risk
perceptions of smokers at different stages of readiness to quit. The findings may
aid in the development of labels to address smoking disparities among low SES
populations in the U.S.

FUNDING: This study was supported by the National Institute On Drug Abuse and
the Food and Drug Administration Center for Tobacco Products (grant numbers
R01DA032217-04 and R01DA032217-04S), as well as by the National Institute
of Allergy and Infectious Diseases, The Johns Hopkins Center for AIDS Research
(grant number 1P30 AI094189).
JUSTIFICATION: The findings of this study can be used to inform graphic warning
label development, research, and policy.
CORRESPONDING AUTHOR: Erin Mead, MHS, PhD Candidate, Johns Hopkins
University Bloomberg School of Public Health, Department of Health, Behavior
and Society, 624 N. Broadway, Baltimore, MD 21205, United States, Phone:
4438951573, Email: emead1@jhu.edu

FUNDING: This study was supported by the National Institute On Drug Abuse
and the Food and Drug Administration Center for Tobacco Products (Grant #s
R01DA032217-04 and R01DA032217-04S), as well as by the National Institute
Of Allergy And Infectious Diseases, The Johns Hopkins Center for AIDS Research
(Grant # 1P30 AI094189).
JUSTIFICATION: This study provides new theory-driven, evidence-based
approaches for the development of graphic warning labels, which will be useful
for label policy.
CORRESPONDING AUTHOR: Erin Mead, MHS, PhD Candidate, Johns Hopkins
University Bloomberg School of Public Health, Department of Health, Behavior
and Society, 624 N. Broadway, Baltimore, MD 21205, United States, Phone: 443895-1573, Email: emead1@jhu.edu
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PERCEPTIONS OF SIMILARITY TO THE CHARACTERS ON
GRAPHIC WARNING LABELS AMONG LOW-INCOME, URBAN
SMOKERS IN THE UNITED STATES
Erin L. Mead*1, Joanna E. Cohen1,2, Caitlin Kennedy3, Joseph Gallo4, Carl
A. Latkin1, 1Johns Hopkins University Bloomberg School of Public Health,
Department of Health, Behavior, and Society, 2Institute for Global Tobacco Control,
3
Johns Hopkins University Bloomberg School of Public Health, Department of
International Health, 4Johns Hopkins University Bloomberg School of Public
Health, Department of Mental Health
Consistent findings in the health communication literature suggest that
individuals' perceived similarity to a character increases the message's
persuasiveness and influence on attitudes and behaviors. However, this theoretical
construct has not been adequately explored in graphic warning label research. To
inform the development of graphic warning labels that promote smoking cessation,
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may be warranted. While smokers with behavioral health comorbidity should be
designated as a tobacco use disparity group and receive priority funding, this is
still not the case.

SOCIAL NETWORKING HABITS OF ELECTRONIC CIGARETTE
E-FORUM USERS

FUNDING: This work was supported by NIDA 1R34DA030652 and New Jersey
Department of Health, Division of Family Health Services DFHS14CTC007,
awarded to the first author (MLS).

Heidi M. Card, BS, CHES*, James Bemel, PhD, Jamie Slade, Utah Valley
University

JUSTIFICATION: If smoking prevalence is not decreasing among smokers with
mental health problems despite making a similar number of quit attempts, smokers
with mental health problems may require better treatments, more efficacious
strategies for getting them into treatment, or both.

Electronic cigarettes (e-cigarettes) are gaining in popularity at a time when
the understanding of the health hazards is not established. It's important for
professionals to better understand how and what information is being disseminated
in order to correct non-evidence-based and potentially misleading information.
This study was designed to provide a better understanding of the social networking
habits of e-cigarette users who visit online e-cigarette forums.

CORRESPONDING AUTHOR: Marc Steinberg, PhD, Associate Professor,
Rutgers University, Psychiatry, 317 George Street, New Brunswick, NJ 08831,
United States, Phone: 732-235-4341, Email: marc.steinberg@rutgers.edu

E-cigarette users were recruited from the 'e-cigarette forum' website and
completed an online survey inquiring about their use of Facebook, Twitter, YouTube
and other social networking websites. The survey inquired about participants'
e-cigarette postings to each site and whether their posts portrayed an e-cigarette
as positive, neutral, or negative.
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SOURCES OF ELECTRONIC NICOTINE DELIVERY SYSTEMS
AWARENESS: RELATIONSHIPS WITH PERCEIVED SAFETY AND
USE

A total of 154 surveys were completed. Approximately 89% of respondents
had created Facebook accounts and 86% of those who posted something to the
site posted positively regarding e-cigarettes. Possession of a Twitter account was
reported by 55% of respondents and 87% of those who posted indicated their
posts were positive. The YouTube website was visited by 93% of respondents
and 94% of those who posted reported the posts as being positive. Possession
of an account on another social networking website was reported by 19% of
respondents and 100% of those who posted to the site reported positive postings.

Brooke G. Rogers, MPH*1, Stephanie K. Kolar, MSPH, PhD1, Monica Webb
Hooper, PhD2, 1University of Miami, 2Sylvester Comprehensive Cancer Center,
University of Miami
Introduction: Electronic Nicotine Delivery Systems (ENDS) awareness and
use has more than doubled over the past two years, which may be related to
increased media-based and interpersonal communications. This study examined
associations between sources of ENDS awareness, safety perceptions, and
ENDS use.

Social media is popular among e-cigarette users who visit online e-cigarette
forums. Many users tend to post positive information regarding their e-cigarette
use.
Better understanding this behavior allows professionals to prepare
themselves for correcting potentially misleading information presented, as well as
providing an opportunity for harnessing the power of social media in that effort.

Methods: Ethnically diverse current/former smokers were recruited via from
the community and internet from June-August 2014. A telephone survey (N=246)
assessed media-based (e.g., TV/radio, magazines, internet, billboards) and
interpersonal (e.g., friends, significant other, health care provider) sources of
ENDS awareness, safety perceptions, and lifetime use.

FUNDING: No Funding.
JUSTIFICATION: The study provides public health professionals with a better
understanding of the social networking habits of e-cigarette users who visit online
e-cigarette forums; this allows professionals to prepare for correcting potentially
misleading information, as well as providing an opportunity for harnessing the
power of social media in that effort.

Results: Awareness of ENDS was high (99%). Participants learned of ENDS
through multiple sources (M=5.2, SD=1.7, Range: 1-9), including 3.4 (SD=1.2;
Range: 0-5) media-based sources and 1.8 (SD=1.0, Range: 0-2) interpersonal
sources. TV or radio ads were associated with lower perceived ENDS safety
(p<.01), as were internet sources (p=.046). Lifetime ENDS use was associated
with internet sources (74%), signs at stores or gas stations (69%), or learning of
them from interpersonal sources (ps< .01). Smoking status was also related to
sources of ENDS awareness; current smokers were more likely to recall ENDS
ads at stores or gas stations (p=.01) and reported a greater likelihood of lifetime
use compared to former smokers (p=.02).

CORRESPONDING AUTHOR: Heidi Card, Utah Valley University, Department of
Public and Community Health, 987 S. Geneva Road, Orem, UT 84058, United
States, Phone: 435-841-9554, Email: card.heidi@gmail.com
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SMOKING PREVALENCE IS HIGHER AND SHOWS LESS
REDUCTION OVER TIME IN THOSE WITH POOR MENTAL HEALTH

Discussion: The current sample reported high ENDS awareness and multiple
exposures to related messages. Perceptions of ENDS safety were lower among
participants who recalled TV, radio, and internet sources of awareness. The internet,
store or gas station advertisements, and personal sources of communication were
positively associated with lifetime ENDS use. These data suggest that channels of
ENDS awareness are related to risk perceptions and use. Because ENDS-related
messages are becoming more widespread, this study has implications for future
marketing restrictions as well as health education campaigns designed from both
harm reduction and anti-ENDS perspectives.

Marc L. Steinberg, PhD*1, Jill M. Williams, MD1, Yunqing Li, PhD2, 1Rutgers Robert
Wood Johnson Medical School, New Brunswick, NJ, 2New Jersey Division of
Mental Health and Addiction Services, Trenton, NJ
Introduction: While smoking prevalence has been dropping for smokers without
mental illness, it has been fairly static for those with mental illness.

FUNDING: University of Miami

Methods: We obtained data from the Behavioral Risk Factor Surveillance
System from 2001 - 2010 to examine the relationship between poor mental health
and current, daily, and intermittent tobacco use in New Jersey.

JUSTIFICATION: This study could help inform marketing practices and possibly
restrictions of electronic nicotine delivery systems to improve tobacco control
efforts.

Results: During 2001 through 2010, current, daily, and intermittent smoking
prevalence was higher in those with poor mental health as compared to those with
better mental health. As compared to the year 2001, current smoking prevalence
was significantly lower between 2003 and 2010 for those reporting better mental
health, but was only lower in 2008 and 2010 for those reporting poor mental health.

CORRESPONDING AUTHOR: Brooke Rogers, MPH, Doctoral Student, University
of Miami, 5665 Ponce de Leon Blvd, Coral Gables, FL 33146, United States,
Phone: 201-248-2538, Email: brogers@psy.miami.edu

Conclusions: This study is important because in addition to being the first to
examine daily and intermittent smokers with and without poor mental health, these
data suggest several policy implications. Current tobacco control strategies may
be less effective for individuals with poor mental health, and new approaches
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their efforts to quit smoking, many pregnant smokers do not access public health
resources for assistance because of a lack of knowledge of supports available and
due to the stigma, shame and guilt associated with smoking.

DEMOGRAPHIC, PSYCHOSOCIAL, AND GENETIC RISK
ASSOCIATED WITH SMOKELESS TOBACCO USE AMONG
MEXICAN HERITAGE YOUTH

To support the quitting process, Center for Addiction and Mental Health
re-launched its Prevention of Gestational and Neonatal Exposure to Tobacco
Smoke (Pregnets) website.

Anna V. Wilkinson*1, Laura M. Koehly2, Susan P. Fisher-Hoch1, Harold W. Kohl,
III1, Alexander V. Prokhorov3, Robert K. Yu3, Margaret R. Spitz4, Sanjay Shete3,
1
University of Texas School of Public Health, 2National Human Genome Research
Institute, 3University of Texas MD Anderson Cancer Center, 4Baylor College of
Medicine

Process of developing, implementing and evaluating the innovation: Pregnets
hosts information on smoking cessation practices for pregnant and postpartum
women, a toolkit for health care providers, an online, moderated forum through
which women can access information and discuss their smoking experiences
anonymously with other women, and a personalized plan for quitting or reducing
smoking. The Pregnets team conducted an environmental scan, a literature
review and interviews and focus groups with women across Ontario to inform the
development of a revitalized website, which was launched in 2012. A formative
and outcome evaluation was conducted using a realist and participatory approach.
Based on the recommendations from the evaluation, a blog has recently launched
in order to help with dissemination.

The negative health consequences of smokeless tobacco (ST) use are well
documented. In Texas, while the prevalence of ST use among non-Hispanic
youth has declined over the last ten years (as in the US overall), it has remained
constant among Hispanic youth. Given that Hispanics represent the majority of
the Texas population under the age of 18 years, this trend suggests that a better
understanding of the risk factors associated with ST use among young Hispanics
is timely and warranted. The purpose of this study was to examine demographic,
psychosocial, and genetic risk factors associated with ST use.

Implications for practice: By encouraging women and healthcare providers to
adopt best practices for smoking cessation and creating more opportunities for
peer support, Pregnets has the potential to reduce the prevalence of smoking
among pregnant women and thus promote health and reduce healthcare costs
across Ontario.

Participants (n=1,328) were recruited in 2005-06 to a Hispanic youth cohort,
followed up in 2008-09 (n=1,154) and again in 2010-11 (n=1,000). Survey data
were collected via interviews in the family home, after which height and weight
measurements were taken. Participants provided a saliva sample, which was
genotyped for single nucleotide polymorphisms identified from the literature
as associated with sensation seeking behaviors in the dopamine, opioid, and
serotonin pathways. "Never users" reported never having tried ST on all three
surveys; "ever users" reported ST use at least once. Established demographic and
psychosocial risk factors associated with youth cigarette smoking were examined
as potential covariates.

FUNDING: Echo: Improving Women’s Health in Ontario (Website); CIHR (blog);
Shoppers Drugmart (blog)
JUSTIFICATION: By encouraging women and healthcare providers to adopt best
practices for smoking cessation and creating more opportunities for peer support,
Pregnets has the potential to reduce the prevalence of smoking among pregnant
women and thus promote health and reduce healthcare costs across Ontario.

We used Bayesian False Discovery Probability tests to evaluate the chance of
false-positive associations for the variants studied. Principal component analysis
was used to control for underlying population stratification. Three cross-sectional
multivariable logistic models were computed, one for each wave of data. Results
were consistent across models. Gene variants on SERGEF, TPH1, TRDHE,
ALDH2, and SLC6A4 significantly increased risk of ever using ST. Male sex
(OR=2.2; 95% CI: 1.2-4.0), higher SES (OR=1.6; 95% CI: 1.1-2.2), elevated BMI
and current cigarette use (p<0.01 for both), higher levels of anxiety and social
disinhibition, and lower social status (p<0.05 for all) were associated with ever
use of ST. Our data show gene polymorphisms, in addition to demographic and
psychosocial factors, are associated with ST experimentation in Hispanic youth.

CORRESPONDING AUTHOR: Nadia Minian, PhD, Project Scientist, CAMH,
175 College Street, Toronto, ON m5s 3e3, Canada, Phone: 4164181839, Email:
nadia.minian2@camh.ca
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VALIDATION OF THE INTERNALIZED SMOKING STIGMA
INVENTORY

FUNDING: This research was supported by grants from the National Cancer
Institute CA105203 to MRS and K07 CA126988 to AVW and the Intramural
Research Program of the National Human Genome Research Institute
Z01HG200335 to LMK.

Cati Brown-Johnson, PhD1*, Janine K. Cataldo PhD, APRN2, Nicholas Orozco,
BSc, MS3, Nadra Lisha, PhD4, Norval Hickman, PhD, MPH5, Judith J. Prochaska,
MPH PhD1, 1Stanford Prevention Research Center, 2UCSF School of Nursing,
3
Joint Medical Program, University of California Berkeley, School of Public Health,
University of California San Francisco, School of Medicine USA, 4UCSF Center for
Tobacco Control Research and Education, 5UC Office of the President, Tobaccorelated Disease Research Program (TRDRP)

JUSTIFICATION: Our results show that genetic factors may help identifying youth
at high risk for ST experimentation, which together with behavioral and psychosocial factors, may help develop individualized intervention strategies.
CORRESPONDING AUTHOR: Anna Wilkinson, PhD, Assistant Professor, UT
School of Public Health, Austin Regional Campus, 1600 Guadalupe, Austin,
TX 78759, United States, Phone: 512.391.2528, Fax: 512.482.6185 , Email:
anna.v.wilkinson@uth.tmc.edu

The denormalization of smoking as a public health strategy may have
unintended consequences of creating shame and isolation in vulnerable groups
unable to quit. We aimed to validate the Internalized Stigma of Smoking Inventory
(ISSI), a brief measure of smoking stigma. In a sample of 956 smokers with mental
health diagnoses (48% nonHispanic Caucasian, 49% female), we examined the
internal factor structure, reliability, and construct validity of the ISSI. Exploratory
and confirmatory factor analyses in two random subsamples reduced the ISSI
from 13 to 8 items (Cronbach α=.83) with three identified subscales: a) smoking
self-stigma related to shame (α=.80), b) perceptions of felt smoking stigma related
to social isolation (α=.81), and c) smoking-related discrimination experiences
(α=.70) (RMSEA=0.09, Bentler CFI=0.943, SRMR=0.04). Within individuals,
discrimination was the most commonly endorsed of the three scales. A multivariate
generalized linear model examined construct validity for the three subscales, and
included demographic, health, and tobacco-related variables as well as alternative
forms of stigma (mental illness- and ethnicity-based). The model predicted 21-30%
of subscale variances. Greater smoking self-stigma was most closely related to
increased readiness to quit smoking (eta2 =.11); greater smoking felt stigma was
predicted by greater stigma in other domains (eta2=.17); and smoking-related
discrimination was associated with demographics (eta2=.06). Namely, women,
nonHispanic Caucasians, and those with higher education reported greater
smoking-related discrimination. The ISSI appears to tap three unique though
complementary forms of smoking stigma (i.e., self-, felt, and discrimination) related
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PREGNETS: A SMOKING CESSATION INTERVENTION FOR
PREGNANT AND POSTPARTUM WOMEN
Nadia Minian, Jessica Penner, Rosa Dragonetti, Peter Selby, CAMH
Background: In Ontario, more than one in ten pregnant women smoke. The use
of tobacco during pregnancy carries many health risks, including several types of
cancer, to both the fetus and mother.
Motivation for innovation: During pregnancy, women are highly motivated to
stop smoking and look for support throughout the quitting process. If women are
able to quit smoking, they reduce many health risks for them and the fetus. Despite
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to greater readiness to quit and additional forms (or stacked) stigmas. Notably,
smoking-related discrimination appeared more saliently experienced by those
groups for whom tobacco is least accepted (females, more educated).

THIRDHAND SMOKE (THS) CONTAMINATION IN HOMES: THE
INFLUENCE OF INDOOR BANS AND NUMBER OF CIGARETTES

FUNDING: This work was supported by the National Institute of Mental Health grant
number #R01 MH083684, National Cancer Institute grants number CA-113710
and CA-87472, National Institute on Drug Abuse grants number #K23 DA018691
and #P50 DA09253, NHLBI grant #5T32HL007034-39, and the State of California
Tobacco-Related Disease Research Program grant number #21BT-0018.

Thomas F. Northrup, PhD*1, Georg E. Matt, PhD2, Melbourne F. Hovell, PhD2, Amir
M. Khan, MD1, Swetha M. Mulpur, MPH1, Mackenzie L. Spellman, MA1, Angela L.
Stotts, PhD1, 1University of Texas Medical School at Houston, 2San Diego State
University,

JUSTIFICATION: A validated smoking stigma scale (the Internalized Stigma
of Smoking Inventory) will allow researchers to further explore facilitators and
barriers to smoking cessation related to the shame, isolation and discrimination
experienced as a smoker.

Thirdhand smoke (THS) residue forms from secondhand smoke (SHS) and is
linked to health consequences (e.g., DNA damage) in animal and in-vitro studies.
Even in homes that ban indoor smoking, carcinogenic THS enters on the breath,
clothes, hair, and skin of those in contact with tobacco smoke and transfers by
desorbing (e.g., from skin) and adhering to surfaces in the home. THS, which
reemits indoors for months, may be most dangerous for premature infants
discharged to smoking households who are exposed via ingestion (e.g., child
pica behavior), dermal transfer, and inhalation. Homes with indoor smoking have
THS levels 7 times greater than homes with smokers that ban indoor smoking.
Protective benefits of indoor smoking bans have not been explored at different
household smoking levels, and reexamination of THS after establishing an indoor
ban has not been studied. Families with an infant in the neonatal ICU were recruited
as part of a larger SHS trial (N = 119). Using a standardized protocol, participants'
homes were sampled prior to and at 6 months post-discharge (N=22) with cotton
wipes moistened with a 1% solution of ascorbic acid to measure nicotine (a THS
marker). Background nicotine levels in the cotton, solvent, or air were subtracted
from all samples. Tobit regression resulted in a main effect of ban status and total
number of household cigarettes (<10/day vs. >=11/day) on surface nicotine level
(p<0.05). Homes with a smoking ban and low household smoking had the lowest
nicotine (geometric mean [GM]=1039 ng/m2) and homes that permitted indoor
smoking with higher smoking levels had the greatest nicotine (GM=14,923 ng/m2).
Homes with a smoking ban whose occupants smoked at higher levels, however,
had comparable surface nicotine (GM=9057 ng/m2) to homes with no smoking
ban and lower smoking (GM =7061 ng/m2; p=0.94). Follow-up data suggested
that starting an indoor smoking ban led to significant reductions in surface nicotine
(range: 2401-22,774 ng/m2). This is the first report of significantly lowered THS
levels following indoor ban implementation. Indoor bans are less protective,
however, in homes in which families smoke more heavily.

CORRESPONDING AUTHOR: Catherine Brown-Johnson, PhD, Stanford,
Stanford Prevention Research Center, Stanford Medical School MSOB Suite 300,
Palo Alto, CA 94110, United States, Phone: 7072967767, Email: cati.brown@
gmail.com
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JUDGING THE TOBACCO RETAILER BY ITS COVER
Nathan J. Doogan, PhD*, Micah Berman, JD, Amy Ferketich, PhD, Bo Lu, PhD,
Elizabeth Klein, PhD, Alice Hinton, PhD, Mary Ellen Wewers, PhD, The Ohio State
University
Background: Despite restrictive regulation of tobacco marketing in mass media,
the tobacco epidemic is sustained in part by strong marketing at the point of sale.
There is substantial evidence that these marketing efforts impact youth smoking
initiation, progression from experimentation to regular use, and relapse. There is
evidence that tobacco industry marketing practices target disadvantaged racial
and economic groups acting to reinforce health and economic disparities. Of
additional concern are the promotion and sale of smokeless products, e-cigarettes,
and flavored products that appeal to youth.
Methods: The present study examines the tobacco marketing features of 182
randomly selected tobacco retail stores in urban and rural parts of Ohio. The study
1) uses a clustering technique to group stores based on similarity of their salient
external marketing features (their "cover"); 2) provides a quantitative and visual
demographic description of store clusters including distributions of store type (e.g.,
grocery, gas), the racial and household income characteristics of the surrounding
geographic areas, and whether the area is considered rural; and 3) describes
cluster-wise internal marketing features with a focus on flavored products,
electronic cigarettes, price, and price promotions.

FUNDING: This study was supported by grant R01 HL107404 through the U.S.
National Institute of Health, National Heart, Lung, and Blood Institute.
CORRESPONDING AUTHOR: Thomas Northrup, PhD, Assistant Professor,
UT Medical School at Houston, Family & Community Medicine, 6431 Fannin,
JJL 324, Houston, TX 77459, United States, Phone: 713-500-7590, Email:
thomas.f.northrup@uth.tmc.edu
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Results: Stores fall into two clusters-those with moderate levels of external
tobacco marketing features (sparse), and those with high levels (dense). The
dense cluster is largely comprised of convenience stores. The dense cluster is
also comprised of stores in census tracts with lower median incomes and higher
proportions of people identifying as African American or Hispanic. The relative
density of external marketing features also positively correlates with the density of
internal marketing features of the stores.

THE USE OF FOREVER FREE EXTENDED SELF HELP BOOKLETS
FOR SMOKING RELAPSE PREVENTION - A QUALITATIVE
PROCESS EVALUATION REPORTING ON THE UK EXPERIENCE
Caitlin Notley1, Annie Blyth1, Vivienne Maskrey1, Tracey Brown1, Richard Holland1,
Tom Brandon1,2, Babu Karavadra1, Fujian Song1, 1Norwich Medical School,
University of East Anglia, Norwich, UK, 2 Moffitt Cancer Center

Conclusions: This study suggests a clear focus on convenience stores as an
interaction point between tobacco industry and the consumer. The strength of
marketing efforts seems to be higher in poorer and less White geographic areas.
High external marketing stores are associated with lower tobacco prices, more
price promotions, and more flavored products.

Aims: To understand the unique and complex patient perspectives of how self
help booklets for the prevention of smoking relapse are used in the UK population.
Design: An embedded qualitative study utilising a grounded theory approach to
data collection and analysis.

FUNDING: This study was supported by NIH grant P50 CA180908.
JUSTIFICATION: This research informs the foci of regulatory intervention that
is aimed to improve public health by protecting underprivileged populations and
malleable youth.

Setting: A randomised controlled trial of self-help materials (a British version
of the Forever Free extended self-help booklets for smoking relapse-prevention)
(SHARPISH - ISRCTN 36980856), was a UK HTA funded RCT recruiting over
1400 patients from the UK specialist stop smoking service.

CORRESPONDING AUTHOR: Nathan Doogan, PhD, post-doctoral researcher,
The Ohio State University, Health Behavior and Health Promotion, 200A Cunz Hall,
Columbus, OH 43210, United States, Phone: 6142646240, Email: doogan.1@
osu.edu

Participants: All participants contributed free text questionnaire responses.
A sub-sample of participants were then purposefully sampled, consisting of 44
participants across both the trial groups.
Analysis: Thematic content analysis of free text questionnaire responses
and Grounded Theory (GT) analysis of interview data. GT analysis involved
in-depth inductive coding until theoretical saturation was reached. 3 researchers
independently coded transcripts to verify and develop the coding scheme.
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JUSTIFICATION: The current study provides policy implication that the change
in neighborhood environment may increase smoking abstinence rate after a quit
attempt within socioeconomically disadvantaged populations.

Findings and Conclusions: The qualitative analysis found important variation,
as some individuals liked and engaged with the self help booklets, whilst others
reported not reading and not referring back to the booklets. This suggests that
careful targeting of self help booklets towards those motivated to engage with self
help may be beneficial. Participants reported that the relapse prevention content
of the booklets, whilst appropriate, often did not enhance the detailed advice that
they had already received via specialist UK stop smoking services.

CORRESPONDING AUTHOR: Ping Ma, UT Southwestern Medical Center, 6011
Harry Hines Blvd, V8.112, Dallas, TX 75390, United States, Phone: 2146480746,
Email: ping.ma@utsouthwestern.edu

FUNDING: The SHARPISH trial was funded by the UK NIHR Health Technology
Assessment funding stream. Dr Caitlin Notley is in receipt of a Research Fellowship
from the UK Society for the Study of Addiction.
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JUSTIFICATION: In the UK context of advanced specialist stop smoking services,
extended self help support booklets did not appear to offer additional educational
input above and beyond the tailored face to face advice received by patients
during smoking cessation appointments.

EXAMINING USE OF FULL FLAVOR CIGARETTES AMONG
DISADVANTAGED SMOKERS
Ryan Redner1,2, Thomas J. White1,2, Janice Y. Bunn1,3, Stephen T. Higgins1,2,4,
University of Vermont, 1Vermont Center on Behavior and Health, 2Department of
Psychiatry, 3Department of Biomedical Statistics, 4Department of Psychology

CORRESPONDING AUTHOR: Caitlin Notley, PhD, Research Fellow, University
of East Anglia, Norwich Medical School, Norwich, Norwich, WI Noroflk NR4 &TJ,
United Kingdom, Phone: +441603 591275, Email: c.notley@uea.ac.uk

Rationale: Socioeconomic status (SES) is inversely associated with risk of
smoking and adverse health outcomes. Among smokers, SES is also highly
associated with use of full-flavor cigarettes. We examined whether use of full-flavor
cigarettes among disadvantaged smokers is associated with adverse outcomes.
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THE INFLUENCE OF NEIGHBORHOOD DISORDER ON SMOKING
CESSATION AMONG SOCIOECONOMICALLY DISADVANTAGED
SMOKERS PARTICIPATING IN TREATMENT

Method: The primary data source was the 2012 National Survey on Drug
Use and Health (NSDUH). In the first step of the analysis, adverse outcomes
associated with SES were identified, including a wide range of health outcomes
and nicotine dependence. Next, multiple logistic regression was used to examine
whether outcomes associated with SES were also associated with cigarette type
in adults and adolescents. Finally, significant relations were tested for reliability
using the 2011 NSDUH.

Ping Ma, PhD*1,2, Darla E. Kendzor, PhD1,2, Michael S. Businelle, PhD1,2, David
Balis, MD3, 1University of Texas School of Public Health, Dallas, TX , 2Department
of Clinical Sciences, University of Texas Southwestern Medical Center, 3University
of Texas Southwestern Medical Center

Results: Nicotine dependence, but not other adverse outcomes, was
associated with cigarette type. After controlling for the potential confounding
effects of SES and other sociodemographic characteristics, those who smoked
ultra-light, light, and medium cigarettes were 57%, 52%, and 30% less likely to be
nicotine dependent compared to those smoking full-flavor cigarettes (p < .0005).
This relationship between nicotine dependence and use of full-flavor cigarettes
was evident in adults and adolescents and reliable when analyses were repeated
using the 2011 NSDUH.

Abstract Background: Although research has shown that neighborhood context
has an impact on tobacco use, less is known about the link between neighborhood
characteristics and smoking cessation. The current study examined the impact of
perceived neighborhood order and disorder on smoking cessation in a sample of
socioeconomically disadvantaged smokers participating in treatment.
Methods: Participants (N=139) enrolled in a safety-net hospital smoking
cessation program were followed from 1 week pre-quit through 4 weeks post-quit
(August 2011 to June 2012). Logistic regression analyses were conducted to
evaluate the impact of four domains of perceived neighborhood disorder on the
likelihood of achieving biochemically-verified 7-day point prevalence smoking
abstinence and continuous abstinence at 4 weeks following a scheduled quit
attempt. Analyses were adjusted for demographic characteristics, cigarettes per
day, study intervention, and pharmacological treatment.

Conclusions: Smoking full-flavor cigarettes is associated with greater odds of
nicotine dependence and may contribute to the higher levels of nicotine dependence
and associated difficulties quitting seen in economically disadvantaged smokers.
One potential mechanism is that the lower effort required to obtain nicotine from
full-flavor cigarettes may endow them with greater relative reinforcing effects.
The present results are correlational and cannot support causal inferences, but
should subsequent research demonstrate that full-flavor cigarettes have greater
dependence potential, it could have important implications for tobacco regulatory
policy. Socioeconomically disadvantaged populations differentially smoke
full-flavor cigarettes and may be experiencing greater harm in the form of nicotine
dependence from doing so.

Results: Participants were primarily female (56.8%) and non-White (72.7%) and
most reported an annual household income of less than $25,000 (86.3%). Adjusted
logistic regression analyses indicated that neighborhood physical (p=.048) and
social order (p=.039) were significantly associated with a greater likelihood of
achieving 7-day biochemically-verified point prevalence smoking abstinence at 4
weeks post-quit. Conversely, neighborhood physical (p=.035) and social disorder
(p=.039), as well as total neighborhood disorder (p=.014), were associated with
a reduced likelihood of achieving 7-day point prevalence abstinence. In addition,
social disorder (p=.040) was associated with a reduced likelihood of achieving
continuous abstinence at 4 weeks post-quit, while social order (p=.020) was
associated with an increased likelihood of continuous abstinence.

FUNDING: This research was supported by National Institute on Drug Abuse (NIDA)
Institutional Training Award T32DA07242, NIDA and Food and Drug Administration
(FDA) Tobacco Centers of Regulatory Science Award P50DA036114, National
Institute of General Medical Sciences (NIGMS), and Centers of Biomedical
Research Excellence Center Award P20GM103644.
JUSTIFICATION: This study helps to identify health disparities (such as increased
nicotine dependence) on a population level to inform tobacco regulatory science.

Conclusions: Findings indicate that neighborhood order and disorder
significantly predicted smoking cessation outcomes among socioeconomically
disadvantaged smokers. Further exploration of the mechanisms through which
neighborhood disorder influences cessation is warranted and may provide useful
intervention targets for disadvantaged populations.

CORRESPONDING AUTHOR: Ryan Redner, University of Vermont, Psychiatry,
1 S. Prospect Street, Burlington, VT 05403, United States, Phone: 2093453743,
Email: rredner@uvm.edu

FUNDING: Acknowledgements: This research was supported by funding from the
University of Texas School of Public Health (to D. E. Kendzor and M. S. Businelle).
Manuscript preparation was additionally supported by American Cancer Society
grants MRSGT-10-104-01-CPHPS (to D.E. Kendzor) and MRSGT-12-114-01CPPB (to M.S. Businelle).
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(CO) among a sample of adolescent smokers beginning a cessation program.
Moreover, the present study compared the relative effectiveness of other individual
nicotine dependence items versus TTFC in predicting CO. An empirical relation
between CO and TTFC, independent of self-reported cigarettes per day, may be
useful in assessing risk of cessation failure, addiction levels and risk exposure.
Self-reported smoking behaviors were collected at baseline prior to entering the
Not-On-Tobacco cessation program. Assessments included TTFC, the Modified
Fagerstrom Test for Nicotine Dependence (mFTQ), and CPD. Participants
recorded time of last cigarette and provided a sample of expired carbon monoxide
(CO). The sample was 2057 (56% female) teens (M=16.2; SD=1.23) who smoked
an average of 15.1 (SD=9.6) CPD. Regression analyses controlling for age,
gender, age of first cigarette, time since last cigarette, and CPD found that TTFC
(B=1.06, SE=.37, p < .001) was a significant predictor of CO, even controlling for
CPD. Additionally, TTFC was the only item from the mFTQ to predict CO. Results
reflect an important relation between TTFC and CO, regardless of the number of
CPD. These two measures may be indicators of cessation failure, addiction, risk
exposure and progress during and after intervention.

GENOTYPE X ENVIRONMENT INTERACTION IN HUMAN
SMOKING BEHAVIORS: CURRENT RESEARCH FINDINGS AND AN
ASSESSMENT OF VALIDITY
Elizabeth K. Do, MPH*1, Hermine H. Maes, PhD2, 1Virginia Commonwealth
University, Virginia Institute for Psychiatric and Behavioral Genetics, Center for
Clinical and Translational Research, 2Virginia Commonwealth University, Virginia
Institute for Psychiatric and Behavioral Genetics, Departments of Human and
Molecular Genetics and Psychiatry, Massey Cancer Center
Twin and molecular genetic studies suggest that the importance of genetic
influences on the risk of smoking behaviors may vary under different environmental
circumstances. Yet, a lack of consistent replications across studies makes it difficult
to deduce the true effects of gene by environment interactions (GxE). As a means
to better understand how genetic factors combine with environmental influences
in the etiology of smoking behavior, this critical review sought to evaluate twin and
molecular studies investigating smoking-related GxE according to three criteria:
biological plausibility or evidence of association, tests for artifactual interaction,
and reporting and interpretation of interactions. Thirteen studies of smoking-related
GxE were identified by searching for the following terms: "smoking", "smoking
behavior", "smoking cessation", "genetic factors", "environmental factors", "twin",
"gene by environment", "gene-environment", "interaction", and "moderation" in
electronic databases (i.e. Google Scholar, PubMed, ScienceDirect, and Elsevier).
These studies identify a number of environmental moderators of genetic risk for
smoking behavior. However, since only three of the identified studies met full
criteria, definitive conclusions regarding the validity of these GxE findings could
not be made. Many studies tried to limit false-positive results by testing biologically
plausible hypotheses or attempting to replicate findings from previous studies, but
only half tested for artifactual interactions by accounting for gene-environment
correlations. Added to this, the methods of measurement and analyses were not
always explicitly reported or consistent, making it difficult to make comparisons
across studies. Continued study is needed to refine our understanding of how
genes and the environment combine to influence the development of smoking
behavior, as well as to develop new methodologies to overcome power-related
issues in GxE research.

FUNDING: No Funding
JUSTIFICATION: An empirical relation between CO and TTFC, independent of
self-reported cigarettes per day, may be useful in assessing risk of cessation
failure, addiction levels and risk exposure
CORRESPONDING AUTHOR: Steven Branstetter, Phd, Assistant Professor,
Penn State, University, 108 BBH Building, University Park, PA 16802, United
States, Phone: 814-865-7793, Email: sab57@psu.edu
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PATTERNS OF CIGAR AND CIGARETTE USE AMONG YOUTH IN
THE UNITED STATES
Youn O. Lee, PhD*, Christine J. Hebert, BA, Michelle Barnes, MPH, James M.
Nonnemaker, PhD
In 2012, cigars (cigars, cigarillos, and little cigars) were the second most
used tobacco product after cigarettes among youth in the United States. Little is
known about multiple product use patterns, such as concurrent use of cigars and
cigarettes. We examine the demographic characteristics, smoking characteristics,
and risk factors associated with concurrent use of cigars and cigarettes among
youth using data from the 2012 National Youth Tobacco Survey. N=26,873.
Weighted estimates of the prevalence of cigar use only, concurrent cigar and
cigarette use, and cigarette use only were calculated. Predictors of cigar only
use, concurrent cigar and cigarette use, and cigarette only use were assessed
using multivariable logistic regression. In the U.S., 3.5% of youth smoke cigars but
not cigarettes, 4.7% currently smoke cigarettes but not cigars, and 4.6% of youth
currently use cigars and cigarettes concurrently. Controlling for other factors, youth
living with a cigar user (RRR=2.05 P<.05), who use flavored tobacco products
(RRR=1.98, P<.05), identifying as non-Hispanic black versus non-Hispanic
white (RRR=5.81, P<.01), and identifying as Hispanic versus non-Hispanic white
(RRR=3.31, P<.01) were significantly more likely to be cigar only users than
cigarette only users. Controlling for other factors, established users (RRR=1.56,
P<.05), individuals who use flavored tobacco products (RRR=2.88, P<.001), and
individuals identifying as Hispanic versus non-Hispanic white (RRR=1.58, P<.01)
were significantly more likely to be concurrent users of cigars and cigarettes than
cigarette only users. Our findings show that youth who use cigars are more likely
to use them concurrently with cigarettes than use them alone. These results
suggest that black and Hispanic youth are at increased risk for cigar use; with
Hispanic youth at particular risk for concurrent use of both cigars and cigarettes.
The association between using flavored tobacco products and cigar use warrants
further study to examine how flavorings may affect cigar use patterns.

FUNDING: This study was conducted while the corresponding author was at
Virginia Commonwealth University and supported by the National Institutes of
Health's National Center for Advancing Translational Science (award number
UL1TR000058) and the National Institutes of Health's National Institute on
Drug Abuse (project number 1R01DA025109-01A2: Developmental Genetic
Epidemiology of Smoking).
JUSTIFICATION: Findings from studies of smoking-related GxE will be used to
characterize the effects of genes on various biological pathways involved with
smoking initiation, progression, addiction, and cessation, and determine the
clinical relevance of GxE interactions in patients and public health domains.
CORRESPONDING AUTHOR: Elizabeth Do, MPH, PhD Graduate Student,
Virginia Commonwealth University, Virginia Institute for Psychiatric and Behavioral
Genetics, 800 East Leigh Street, Richmond, VA 23219-1534, United States,
Phone: 804- 628-5139, Email: doek@mymail.vcu.edu
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TIME TO FIRST CIGARETTE PREDICTS EXPIRED CARBON
MONOXIDE IN ADOLESCENT SMOKERS
Steven Branstetter*, Russell Nye, Andrea Stroup, Tiffany Grey, Maliha Ali
Mohammed Moazam Ali, Kimberly Horn

FUNDING: This study was supported by RTI's evaluation of Florida Department of
Health's Bureau of Tobacco Free Florida.

Adolescent smoking patterns are substantially different from adults, and
these irregular patterns make assessing dependence and health risk difficult.
Among adolescents the number of cigarettes per day (CPD) may not be an ideal
measure of exposure given the variability of smoking and questionable validity of
self-reported number of daily cigarettes. For example, adolescents tend to smoke
significantly more on weekends than on week days and there is a discrepancy
between self-reported cigarette use and expected cotinine values among teen
users. The time to the first cigarette of the day (TTFC) has emerged as a leading
measure of nicotine dependence and risk exposure because it is related to
nicotine dependence, cessation, tolerance, relapse, and carcinogen exposure
—regardless of the number of CPD. The present study sought to determine the
relation between TTFC and a non-invasive reliable biomarker of smoking behavior

JUSTIFICATION: Results can be used to identify risk factors for concurrent use
of cigarettes and cigars, monitor prevalence of youth multiple product use, and
identify vulnerable populations potentially in need of interventions for cigar use.
CORRESPONDING AUTHOR: Youn Lee, PhD, Research Public Health Analyst,
RTI International, 3040 Cornwallis Road, Research Triangle Park, NC 27709,
United States, Phone: 9195418735, Email: younlee@rti.org
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marketing at point-of-sale and in media; and (c) tobacco sales data using Nielsen's
Convenience Track system. This presentation will provide an overview of these
quantitative and qualitative data sources, how they will be linked in the surveillance
system, and how they will be analyzed. Special attention will be given to the
development of the web-based survey, which recently underwent field testing
to refine the data collection methods and measures to be used. Three rounds
of cognitive interviews were conducted with 24 participants in Austin, Texas. Of
these, 63% (n=15) were male, 58% (n=14) were non-White, and 71% (n=17) were
Hispanic; the average age of respondents was 14 years. Measures were adapted
from existing youth tobacco surveys (e.g., PATH, NYTS) and refined based on
extensive feedback gathered in the cognitive interviews. Few students were
familiar with the term "little filtered cigars" and some were unfamiliar with the term
"e-cigarette." "Clippers" and "vape pens," respectively, were identifiers youth used
much more often. A variety of photographs were tested to help students correctly
identify these tobacco products and others, like hookah and snus. Questions about
the use of cigars and e-cigarettes needed to be more explicit, to separate out the
use of these products for tobacco, rather than marijuana. When asked to report
their exposure to tobacco advertising, youth often mistakenly reported exposure to
counter-marketing campaigns, instead. Findings from TATAMS will inform future
FDA communication campaigns and FDA rules about the manufacture, sales, and
marketing of tobacco products.

COMPLIANCE WITH RUSSIA'S TOBACCO ADVERTISING AND
PRODUCT DISPLAY BAN
Ryan David Kennedy, PhD*, Ashley S. Grant, MPH, Mark H. Spires, MPH, Joanna
E. Cohen, PhD, Institute for Global Tobacco Control, Johns Hopkins Bloomberg
School of Public Health
Introduction: Point-of-sale (POS) advertising and product display are strategies
used by the tobacco industry to promote their products. This study measured
compliance with Russia's tobacco control law that banned all advertising at POS
environments on November 15, 2013, and all product displays on June 1, 2014.
Methods: Observations were conducted in the Russian cities of St. Petersburg
and Kazan, after the advertising ban took effect (April-May 2014, Wave 1), and 2-3
months after the display ban took effect (Aug-Sept 2014, Wave 2).
Data collectors followed a protocol to conduct observations in retail environments
including supermarkets, convenience stores, and kiosks. Observations were
conducted in low, medium and high SES neighborhoods.
Results: Observations were conducted in 289 retail environments in Wave 1. In
Wave 2, 18 retailers had closed, 43 retailers no longer sold tobacco, and 1 venue
converted from a convenience store to a non-retail business (Wave 2, n=227). In
Wave 1, 26% (n=75) of venues used light boxes to advertise tobacco products, and
7% (n=21) used enlarged packs. In Wave 2, a single venue still used a light box
while no venue had enlarged packs on display. In Wave 1, signage that used brand
colors (or other identifiers but no written text) was observed in approximately half
of venues (49%, n=142); this was reduced to approximately one-third of venues
in Wave 2 (36%, n= 80). Venues were observed for any product display including
tobacco products visible from the street, the cashier area, or on a powerwall. In
Wave 1 almost all venues (95%) displayed products; in Wave 2, 14% of venues
had a product display.

FUNDING: Tobacco Regulatory Science Program, NIH/FDA

Conclusions: Following the implementation of a comprehensive tobacco
advertising and product display ban, there was a reduction in the number of
retail environments selling tobacco. Very few examples of POS advertisements
were observed with the near elimination of light boxes and enlarged packs—
loopholes the industry exploited prior to this display ban. Following the June 1st
implementation of the law, there was a dramatic reduction in the proportion of
venues displaying products, however 14% of venues were not compliant with the
display ban.

CONSUMER PERCEPTIONS OF E-CIGARETTES: A COMPARISON
OF SMOKERS AND NON-SMOKERS IN A MECHANICAL TURK
SAMPLE

JUSTIFICATION: Findings from TATAMS will inform future FDA communication
campaigns and FDA rules about the manufacture, sales, and marketing of tobacco
products
CORRESPONDING AUTHOR: Melissa Stigler, PhD, Associate Professor, UT
Health, School of Public Health, 1616 Guadalupe Street, Suite 6.300, Austin, TX
78701, United States, Phone: 512 391 2526, Email: melissa.h.stigler@uth.tmc.edu
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Sebastian Bauhoff, PhD, Adrian Montero, MBA, Deborah Scharf, PhD*, RAND
Corporation, USC
Given plans to extend its regulatory authority to e-cigarettes, the Food and Drug
Administration (FDA) Center for Tobacco Products (CTP) has immediate need for
information about how e-cigarettes are perceived by the public. To contribute to
this knowledge base, we used Mechanical turk (Mturk), a "crowdsourcing" labor
market platform, to rapidly survey a large (n=800), nationally representative
sample of ever (44%) and never smokers (56%), with (28%) and without
e-cigarette experience (67%). Data showed that smokers and non-smokers
learned about e-cigarettes primarily through the internet and from conversations
with acquaintances. Although smokers were more likely than non-smokers to
believe that e-cigarettes help smokers quit (p<0.01), both held similar perceptions
that e-cigarettes are less harmful than cigarettes despite being as addictive
as traditional cigarettes. Smokers, however, were more likely to believe that
e-cigarettes are less expensive than traditional cigarettes (p<001). Smokers and
non-smokers also expressed different preferences for regulating e-cigarettes, with
non-smokers preferring more restrictions on e-cigarette use indoors (p<0.001).
Finally, among never-users of e-cigarettes, current smokers were more likely
than non-smokers and former smokers to report that they would try e-cigarettes
in the future (p<0.001). Coding of open-field responses showed that smokers'
top reason for wanting to try e-cigarettes was to quit or reduce smoking (56%)
while non-smokers would try e-cigarettes because of curiosity(57%). In contrast,
smokers' top reason for not trying e-cigarettes in the future was health and safety
concerns while non-smokers' top reason was self-image (i.e., identifying as a
non-smoker). Findings suggest that there are well-defined channels through which
individuals learn about e-cigarettes and that many perceptions and beliefs about
e-cigarettes are widespread. However, smokers and non-smokers have different
reasons for wanting to try or avoid e-cigarettes. Public health messages designed
to impact future e-cigarette use may need to be tailored separately to smokers
and non-smokers.

FUNDING: This work was supported by The Bloomberg Initiative to Reduce
Tobacco Use.
JUSTIFICATION: This work may support other jurisdictions working on similar
policy development, implementation, and evaluation of comprehensive tobacco
advertising and promotion laws.
CORRESPONDING AUTHOR: Ryan David Kennedy, PhD, Assistant Professor,
Johns Hopkins Bloomberg School of Public Health, Institute for Global Tobacco
Control, HBS Dept, 2213 McElderry Street, 4th floor, Baltimore, MD 21205, United
States, Phone: 4109553435, Email: rdkennedy@jhu.edu

POS4-16

A "RAPID-RESPONSE" SURVEILLANCE SYSTEM TO MONITOR
YOUTH TOBACCO USE AND TOBACCO MARKETING:
INTRODUCING THE TEXAS ADOLESCENT TOBACCO AND
MARKETING STUDY (TATAMS)
Melissa Stigler, PhD *1, Joanne Delk, MS1, Cristine Delnevo, PhD2, Olivia
Wackowski, PhD2, Jane Lewis, PhD2, Keryn Pasch, PhD3, Alex Loukas, PhD3,
Cheryl Perry, PhD1, 1UT Health, School of Public Health, 2Rutgers School of Public
Health, 3UT Austin, Department of Kinesiology and Health Education,
TATAMS is a three-year, longitudinal cohort study of more than 5,000 youth
(12-17 years old) living in the four largest cities of Texas (Houston, Dallas-Ft.
Worth, San Antonio, Austin). Developed as a multi-component, "rapid-response"
surveillance system, TATAMS is designed to further FDA's understanding about
the diversity of tobacco products used by youth and the impact of tobacco
marketing practices on youth tobacco use. Data will be collected every 6 months
and include (a) repeated web-based surveys; (b) objective audits of tobacco

FUNDING: No funding
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producing a number of prototypes and received two patents on aerosol smoking
devices, but ultimately decided to abandon the project to avoid endangering its
main product, cigarettes.
Despite this eventual failure, revisiting Ariel today affords us insights into past
understandings of the relationship between smoking, nicotine, and addiction
as the device invited some of the earliest reflection about questions like: 'Can
harm and addiction be separated?'. Furthermore, the hundreds of internal reports
and memos about the development highlight how challenging it is conceive of a
device to administer nicotine-both a poison and an irritant-to the lungs, belying the
notion that e-cigarettes are 'simple' tools that just administer nicotine. But most
importantly, revisiting Project Ariel counters the notion that electronic cigarettes
are something radically new and rather highlights the fact that similar devices have
a history reaching back more than half a century.

JUSTIFICATION: Information about how e-cigarettes are perceived can help
FDA create regulations and public health messages that are relevant to its target
populations.
CORRESPONDING AUTHOR: Deborah Scharf, PhD, Behavioral and Social
Scientist, RAND Corporation, 4570 Fifth Ave., Pittsburgh, PA 15213, United States,
Phone: 412-683-2300 x4601, Fax: 412-683-2800, Email: dscharf@rand.org
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ADJUSTED ODDS OF CARDIOVASCULAR AND PULMONARY
DISEASE AMONG MENTHOL VERSUS NON-MENTHOL
CIGARETTE SMOKERS IN THE UNITED STATES: ANALYSIS OF
NHANES, 1999-2012

FUNDING: No Funding.
JUSTIFICATION: By highlighting the long history of devices similar to electronic
cigarettes, this paper can encourage policy makers to not be overwhelmed by
a sense of novelty and urgency, and to look for long-term solutions instead of
short-term fixes for e-cigarettes.

Geoffrey M. Curtin,*1 Cynthia Van Landingham,2 Sandra I. Sulsky3, Kristin M.
Marano,1 James E. Swauger1, 1RAI Services Company, Winston-Salem, NC,
2
ENVIRON International Corporation, Monroe, Louisiana, 3ENVIRON International
Corporation, Amherst, MA

CORRESPONDING AUTHOR: Stephan Risi, Stanford University, 450 Serra Mall
Bldg 200, Stanford, CA 94305-2024, United States, Phone: 7064611042, Email:
risi@stanford.edu

Available data from the National Health and Nutrition Examination Survey
(NHANES, 1999-2012) were used to examine self-reported (i.e., "has a doctor or
other health professional ever told you that you had...?") hypertension, myocardial
infarction, congestive heart failure, stroke, and chronic obstructive pulmonary
disease (i.e., emphysema, chronic bronchitis) among menthol compared to
non-menthol cigarette smokers. NHANES provides data from a nationally
representative sample of the non-institutionalized, civilian population in the United
States. Individual data were available and analyzed for approximately 6,000-7,000
smokers (depending on the outcome), 20 years of age and older. Multiple logistic
regression was used to assess the odds of the specified disease outcome among
menthol compared to non-menthol smokers, controlling for relevant covariates,
including age, gender, race/ethnicity, education level, body mass index, average
number of cigarettes smoked per day, number of days smoked in the past 30
days, age of starting to smoke regularly, whether any other tobacco products
were used in the past five days, and the poverty income ratio. Models were built
using purposeful selection of covariates, and differed depending on the disease
outcome. Analyses were performed overall and stratified by gender, age (i.e., 20
to 70 years, and >70 years), and race/ethnicity (i.e., non-Hispanic White, nonHispanic Black, and Mexican American). Overall results indicate no statistically
significant differences in any disease outcome in comparisons of menthol versus
non-menthol smokers. Stratified analyses generally indicate no statistically
significant differences, except for statistically decreased odds of myocardial
infarction and congestive heart failure among non-Hispanic Black menthol
compared to non-menthol smokers. These findings clarify inconsistencies in the
literature with regard to the potential for menthol versus non-menthol cigarette use
to differentially affect stroke incidence.

POS4-20

YOUTHS’ SHARING OF INFORMATION ABOUT TOBACCO AND
E-CIGARETTES ON ONLINE AND OFFLINE PLATFORMS
Michelle Jeong, MA*, Robert C. Hornik, PhD, Annenberg School for
Communication, University of Pennsylvania
Background: The literature shows that conversations are an important platform
for disseminating information that may result in both positive and negative
smoking-related outcomes. Thus it is important to examine the way people
diffuse information in the context of new media platforms and new products such
as e-cigarettes. This study examines sharing patterns among youth, comparing
information-sharing of tobacco and e-cigarettes on online and offline platforms.
We also examined whether sharing patterns differed among current tobacco
and e-cigarette users, and whether sharers were likely to diffuse pro-smoking
information.
Methods: In an online survey of 814 13-25 year old smokers and nonsmokers,
we measured sharing behaviors with regard to 1) tobacco products (including
cigarettes) and 2) e-cigarettes, as well as belief items which were combined
to create a pro-smoking and pro-vaping scale. Cross-tabulations were used to
examine sharing behavior among tobacco and e-cigarette users, and whether
sharers of tobacco or e-cigarette information had higher pro-smoking/vaping
beliefs.

FUNDING: RAI Services Company
CORRESPONDING AUTHOR: Geoffrey Curtin, PhD, Senior Director, RAI
Services Company, Regulatory Oversight, 401 North Main Street, Winston-Salem,
NC 27102, United States, Phone: 336.741.6999, Email: curting@rjrt.com

Results: 30% of youth shared smoking/vaping-related information in general;
of smokers/e-cigarette users, about 60% shared information. Youth are about
3-5 times as likely to share via interpersonal conversations rather than online
platforms, depending on their smoking status. Roughly similar proportions of
smokers and e-cigarette users shared information about tobacco (42% and 45%
respectively), but twice as many e-cigarette users (51%) shared information about
e-cigarettes than did cigarette smokers (23%). Overall, sharers were more likely
to hold pro-smoking beliefs. E-cigarette sharers had higher pro-smoking and
pro-vaping beliefs than tobacco sharers.

POS4-19

THE LONG PREHISTORY OF ELECTRONIC CIGARETTES:
REVISITING ‘PROJECT ARIEL’, 1962-1967
Stephan Risi, MA*, Stanford University

Conclusions: Product users share more than non-users, and have more
positive views; we speculate then that the conversations in circulation are more
pro than anti-smoking. These findings have implications for future anti-smoking/
anti-vaping efforts.

Amid discussions about the benefits and dangers of electronic cigarettes, the
one thing that both proponents and opponents of these devices agree on is their
radical novelty. This paper challenges this sense of novelty by showing that very
similar aerosol smoking devices have a history reaching back not ten or twenty
years, but all the way to the 1960s. Specifically, it follows the history of 'Ariel', a
secret project by British American Tobacco (BAT) to develop the first functional
precursor of today's e-cigarettes between 1962 and 1967.
Realizing that nicotine is addictive but also a potentially helpful tranquilizer, BAT
sought to develop a healthier "cigarette" that could ensure the company a future,
should cigarettes become regulated. By heating instead of burning tobacco, the
scientists working on Ariel managed to produce an aerosol smoking device that
delivered nicotine without any tar or carbon monoxide while retaining the look
and feel of a cigarette. After three years of development, BAT had succeeded in

FUNDING: Supported by TCORS grant # P50CA179546.
JUSTIFICATION: The findings of this study may affect future anti-smoking and
anti-vaping efforts; not only should public health researchers and campaign
developers continue to consider conversations as an important platform for
information diffusion, but they should also be wary of the direction in which
information-sharing could have effects.
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attitudes toward smoking, smoking intensity, exposure to other anti-tobacco
messages, and number of smoking friends. Additionally, the effects of advice on
quit attempts may be different between age categories. The present study used
propensity score matching to reduce selection bias and, in effect, determine a
robust measurement of the association between health care provider advice and
past-year quit attempts among early, mid, and late adolescent smokers. This study
used self-reported data from the 2011 National Youth Tobacco Survey, a nationally
representative cross-sectional survey of U.S. middle and high school students
(adolescents). For each adolescent age category, multivariate logistic regression
models were used to examine associations between health care provider advice
and quit-attempts, while controlling for confounders in the full (pre-match) sample
and a smaller (post-match) sample created by propensity score matching. There
was a significant association between receiving advice from a health care provider
and past-year quit attempts among mid adolescents in both the pre-match (OR=
1.40) and post-match (OR= 1.50) samples. The odds ratio increase after matching
suggests that the pre-match sample estimate underestimated the relationship
between provider advice and past-year quit attempts, due to sample selection
bias. Relationships between health care provider advice and quit attempts were
not significant in either the pre or post-match samples for early or late adolescents.
Propensity score matching reduced the bias in the post-match sample and provided
a more robust estimate of the influence of provider advice on past-year quit
attempts among mid adolescents, compared to the pre-match estimates. Results
suggest that counseling from health care providers is an important intervention to
promote quitting-behavior, especially among mid adolescents.

CORRESPONDING AUTHOR: Michelle Jeong, MA, Doctoral Student, University
of Pennsylvania, Annenberg School for Communication, 3620 Walnut Street ,
Philadelphia, PA 19104, United States, Phone: 3476282922, Email: mjeong@
asc.upenn.edu
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UNDERSTANDING THE E-CIGARETTE LANDSCAPE: AN
ENVIRONMENTAL SCAN OF POINT OF SALES AND WEBSITE
FORUMS
Shanta R. Dube, PhD, MPH*, Sarita Pathak, BS, Jennifer Koncul, BS, Michael
P. Eriksen, ScD, Georgia State University, School of Public Health, Division of
Epidemiology and Biostatistics
The introduction of electronic nicotine delivery systems (ENDS) into the United
States has drastically changed the landscape of tobacco prevention and control.
Using the Host, Agent, Vector, Environment (HAVE) model, we conducted a
three-phase pilot study to assess environment (point of sales) and agent (ENDS)
characteristics: 1) content analysis of web forum blogs to assess where ENDS
are purchased; 2) environmental scans at brick and mortar POS to increase
knowledge about ENDS product configurations; 3) development of novel survey
measures about product awareness and use based on the environmental scans at
POS. The objective of the present study is to present findings from phases 1 and 2.
In May-June 2014, we identified POS where ENDS users purchased their devices.
Content analysis of two separate online web was conducted. The following
POS were identified places for purchasing ENDS (in order of frequency cited):
Specialty Stores (vape, tobacco, smoke shops), Internet, Walmart, Gas Stations,
Walgreens, Shopping Malls, convenience stores, grocery stores, Rite Aid. Using
this list, a density map of POS within a 1-, 2- and 3- mile radius around 3 college
campuses in Georgia were identified; 4 POS within 1-mile radius and 2 POS
each within a 2- and 3- mile radius were selected to conduct the environmental
scans. In June-August 2014, two graduate research assistants collected data
from the selected POS through mobile pictures; data were entered into Excel
spreadsheets. Analysis of the data indicated that during June-August 2014,
five main configurations of ENDS products were being sold: 1) manufactured/
packaged products; 2) customizable ENDS (parts that can be assembled); 3) Do
It Yourself (DIY); 4) zero nicotine electronic delivery systems (ZNEDS); 5) e-liquid
vials. Findings indicate a diverse range of ENDS products are infiltrating the
market at a rapid pace, requiring regulations on the sales and marketing of the
products. In addition, the diversity of ENDS device warrants further research on
awareness, use, and safety of the products, as well as, surveillance on the sales
and marketing of ENDS.

FUNDING: No Funding
JUSTIFICATION: This study adds to the justification for health care provider
screening and smoking-related advice among adolescents; a low-cost intervention
that could greatly impact smoking rates among adolescents.
CORRESPONDING AUTHOR: Russell McIntire, PhD, MPH, Assistant Professor,
Thomas Jefferson University, School of Population Health, 901 Walnut St.,
Philadelphia, PA 19107, United States, Phone: 2159559995, Email: russell.
mcintire@jefferson.edu
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CIGARETTE SMOKING AND RISK OF ALCOHOL USE RELAPSE
AMONG ADULTS IN RECOVERY FROM ALCOHOL USE
DISORDERS

FUNDING: This pilot study was funded under GSU's Tobacco Center of Regulatory
Science (FDA TCORS) RO1 research project “Conducting Consumer Behavior,
Risk Perception and Media Research on Novel Tobacco Products” and was
supported by Grant Number: 1P50DA036128-01.

Andrea H. Weinberger, PhD1*, Hannah Esan, BA1, Jonathan Platt, MPH2, Bianca
Jiang3, Renee D. Goodwin, PhD, MPH2,3, 1Ferkauf Graduate School of Psychology,
Yeshiva University, Bronx, NY, USA, 2Department of Epidemiology, Mailman
School of Public Health, Columbia University, New York, NY, USA, 3Department
of Psychology, Queens College and The Graduate Center, City University of New
York (CUNY), Flushing, NY, USA

JUSTIFICATION: The environmental scan of electronic nicotine delivery systems
(ENDS) at point of sales will provide an assessment of the various products sold
and the development of detailed survey measures, which may have potential
translational applications for both policy and public health.

Background: Individuals in recovery from alcohol use disorders (AUDs)
frequently continue to smoke cigarettes. The purpose of this study was to examine
the relationship between cigarette smoking status and risk of AUD relapse in
adults with remitted AUDs among adults in the United States.

CORRESPONDING AUTHOR: Shanta Dube, PhD, MPH, Associate Professor,
Georgia State University, School of Public Health, 1 Park Place 7th floor, Atlanta,
GA 30303, United States, Phone: 404-413-9301, Email: sdube2@gsu.edu

Methods: Data were drawn from Wave 1 (2001-2002) and Wave 2 (2004-2005)
of the National Epidemiologic Survey on Alcohol and Related Conditions. Analyses
included the subsample of respondents who completed both waves of data
collection reported a history of alcohol abuse and/or dependence prior to Wave 1
(N=9134). Relationships between Wave 1 cigarette smoking status (smoker, nonsmokers) and Wave 2 alcohol use, abuse, and dependence were examined using
logistic regression analyses. Analyses were adjusted for demographics; mood,
anxiety, and substance use disorders; nicotine dependence; and AUD severity.

POS4-23

HEALTH CARE PROVIDER’S ADVICE TO QUIT—DOES IT
WORK FOR ADOLESCENT SMOKERS? A PROPENSITY SCORE
MATCHING APPROACH

Results: Use of cigarettes at Wave 1 was associated with alcohol use, abuse,
and dependence at Wave 2 among those with remitted AUDs at Wave 1, and these
relationships remained significant in most cases after adjusting for demographics,
psychiatric disorders, substance use disorders, and AUD severity. Meeting criteria
for nicotine dependence was not significant covariate in the relationship of smoking
and Wave 2 AUDs.

Russell K. McIntire, PhD MPH, Thomas Jefferson University
Research on the influence of health care provider advice on quit attempts
among smoking adolescents has shown mixed results. These results may be
due to selection bias—adolescent smokers who get advice may be different from
those who do not on a range of confounding factors including age of initiation,

Conclusions: Among adults with remitted AUDs, use of cigarettes was
associated with significantly increased likelihood of alcohol abuse and dependence
three years later. Concurrent treatment of cigarette smoking when treating alcohol
use disorders may help improve long-term alcohol outcomes and reduce the
negative consequences of both substances.
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FUNDING: This work was supported in part by the Connecticut State Department
of Mental Health and Addictions Services.

PREFERRED FLAVORS AND REASONS FOR USE AND
DISCONTINUED USE OF TOBACCO PRODUCTS AMONG USERS,
FORMER USERS, AND NONUSERS

JUSTIFICATION: These results suggest that public health and clinical efforts to
prevent relapse to alcohol use disorders would benefit from addressing smoking
behavior.

Carla J Berg, PhD*, Department of Behavioral Sciences and Health Education,
Rollins School of Public Health, Emory University

CORRESPONDING AUTHOR: Andrea Weinberger, PhD, Assistant Professor,
Yeshiva University , Ferkauf Graduate School of Psychology, 17 Oneida Avenue,
South Setauket, NY 11720, United States, Phone: 2036418083, Email: andrea.
weinberger@einstein.yu.edu

Objectives: To examine preferred flavors and reasons for use and discontinued
use of alternative tobacco products among users, former users, and nonusers.
Design/Methods: We recruited 1567 participants aged 18-34 years through
Facebook ads targeting tobacco users and nonusers in August 2014 to complete
an online survey assessing sociodemographics, tobacco use, preferred flavors,
and reasons for use and discontinued use of tobacco products.

POS4-25

NUMBER OF CIGARETTE SMOKED AND NICOTINE ADDICTION
LEVELS NOT ASSOCIATED WITH DAILY VAPING AMONG
KOREAN AMERICAN YOUNG ADULT DUAL USERS

Results: Our sample was an average of 25.17 (SD=5.09) years old, 49.6%
male, 87.0% White, 13.1% Hispanic, and 53.2% never married. Current use rates
were as follows: 56.3% cigarettes, 53.1% e-cigarettes, 16.5% hookah, 20.5%
small cigars, and 5.9% smokeless tobacco. Across all products, nonusers of each
product reported being most likely to try the product in fruit flavors (e-cigarettes
38.8%, hookah 66.9%, small cigars 30.3%, smokeless tobacco 21.7%). Similarly,
users of each product reported using fruit flavored tobacco/nicotine product
(e-cigarettes 66.9%, hookah 88.8%, small cigars 21.7%), with the exception of
smokeless tobacco users, who most commonly used menthol or mint flavored
(67.4%). However, 29.3% of e-cigarette nonusers, 37.9% of hookah nonusers,
46.1% of small cigar nonusers, and 62.1% of smokeless tobacco nonusers
reported not being interested in using them. A dominant theme regarding reasons
for use across tobacco products was flavor. 60.2% of e-cigarette users, 65.9% of
hookah users, 45.2% of small cigar users, and 28.3% of smokeless tobacco users
reported that "because they come in appealing flavors" was a reason for use;
53.2% of e-cigarette users, 51.2% of hookah users, 29.3% of small cigar users,
and 15.2% of smokeless tobacco users said that they "like experimenting with
various flavors." Interestingly, 20.3% of former e-cigarette users, 33.4% of small
cigar users, and 32.1% of smokeless tobacco users said that they did not use them
recently because they "don't like the flavor."

Jimi Huh, PhD, Adam M. Leventhal, PhD, Department of Preventive Medicine,
University of Southern California
Background: E-cigarette (EC) use among combustible cigarette (CC) smokers
(i.e., dual use) has been implicated as one method of decreasing CC use, as
EC may 'substitute' for CC via pharmacological/sensorimotor satiation needed
by dependent smokers. Korean American (KA) young adults are at high risk for
dual use in particular, given their more prevalent CC use relative to other ethnic
minorities. However, the research examining dual use has shown inconsistent
results and most available studies have involved between-subject designs. To
address whether EC use facilitates reductions CC among dual users, studies
using within-subject designs are needed. In the current daily diary study, we
examine whether EC use is associated with number of CC use during that day.
Based on substitution hypothesis, we anticipated a negative relationship between
EC use and daily number of CC smoked, and explored whether this relation was
moderated by nicotine dependence level.
Methods: Seventy eight KA young adults participate in a 7-day ecological
momentary assessment study. As part of the study protocol, participants also
completed daily survey at the end of the day, at which point participants were
asked whether they had used any alternative tobacco product, including EC.
Generalized linear mixed model was used to examine whether within-participant
variation number of CC smoked, between-subject variance in dependence, and
their interaction were associated with EC use the same day.

Conclusions: Flavors play an important role in reasons for use, and sweet
flavors, particularly fruit flavors, are highly preferred. Regulating flavors may
impact uptake by young adults.
FUNDING: This research was supported by the National Cancer Institute
(1K07CA139114-01A1; PI: Berg) and the Georgia Cancer Coalition (PI: Berg).

Results: Controlling for covariates, level of nicotine dependence was not
associated with the likelihood of daily EC use across the seven days (est=-.81,
p=.23). Variation in number of CC smoked within-participants was not associated
with EC use on that day (est=.15, p=.88). The interaction between dependence
score and within-person number of CC was not significant (est=.02, p=.86).

JUSTIFICATION: Flavors play an important role in reasons for use, and sweet
flavors, particularly fruit flavors, are highly preferred. Regulating flavors may
impact uptake by young adults.
CORRESPONDING AUTHOR: Carla Berg, PhD, Assistant Professor, Emory
University, Department of Behavioral Sciences and Health Education, 1518 Clifton
Road NE, #524, Atlanta, GA 30322, United States, Phone: 4045585395, Email:
cjberg@emory.edu

Discussion: Using a within-subject study, the hypothesized negative
association between EC and CC use was not observed. Given that these findings
may be unique to KA young adult population who, in comparison to some other
populations, may be less dependent on nicotine and have cultural contexts likely
condone smoking.
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FUNDING: American Cancer Society 124758-MRSG-13-155-01-CPPB

READINESS AND CAPACITY OF U.S. LUNG CANCER SCREENING
SITES TO DELIVER TOBACCO USE TREATMENT (TUT)

NIH/FDA 1 P50 DA036106
JUSTIFICATION: E-cigarette use may not facilitate reductions in combustible
cigarette use among dual users.

Jamie S. Ostroff*1, Sarah P. Borderud1, Amy Copeland2, 1Memorial Sloan Kettering
Cancer Center, 2Lung Cancer Alliance

CORRESPONDING AUTHOR: Jimi Huh, PhD, Assistant Professor of Research,
University of Southern California, Preventive Medicine, 2001 N. Soto St., Los
Angeles, CA 90032-3628, United States, Phone: 3234428240, Email: jimihuh@
usc.edu

Lung cancer screening using low dose helical computed tomography (LDCT)
is now widely recommended for adults 55-80 who are current or former heavy
smokers. In addition to early detection, annual lung cancer screening provides
an unprecedented opportunity to reach smokers and deliver evidence-based
smoking cessation interventions. However, little is known about the current status
of tobacco use treatment (TUT) delivery in lung cancer screening programs.
We constructed survey items based on current tobacco treatment guidelines
and existing surveys measuring readiness and capacity of health care settings to
deliver evidence-based tobacco use treatment. We administered the online survey
to a purposive national sample of site coordinators from 152 lung cancer screening
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JUSTIFICATION: This study contributes to effective intervention development for
smoking cessation for pregnant women.

facilities within the United States that have pledged adherence to best practices
for delivery of high quality lung cancer screening. Response rate (61%) was very
good (n=93 respondents).

CORRESPONDING AUTHOR: Megan Passey, BMed, MPH, PhD, University of
Sydney, University Centre for Rural Health, PO Box 3074, Lismore, WI NSW 2480,
Australia, Phone: 61266207516, Email: megan.passey@ucrh.edu.au

Most respondents reported that, at the initial screening visit, a majority of
their patients are asked about their current smoking status (96.8%) and current
smokers are advised to quit (81.7%). However, tobacco treatment assistance
appears suboptimal with fewer (57%) respondents reporting that a majority of their
patients received cessation counseling or were referred to the Quitline (60.2%)
and even fewer (36.6%) reporting that cessation medications were recommended
to a majority of their patients. Respondents reported offering significantly less TUT
during follow-up screening visits. Barriers to TUT delivery include lack of sufficient
knowledge of the PHS guidelines, lack of time, lack of reimbursement for services,
and lack of institutional support. However, despite these apparent gaps in TUT
delivery, respondents indicated strong endorsement for integrating best practices
for smoking cessation into lung cancer screening programs.

POS4-29

CONCURRENT MARIJUANA AND TOBACCO USE: MODES OF
USE AND PERCEPTIONS OF THE EFFECTS OF CONCURRENT
USE
Carla J. Berg, PhD*, Gillian L. Schauer, MPH, Department of Behavioral Sciences
and Health Education, Rollins School of Public Health, Emory University

Our findings underscore the importance of addressing barriers to TUT delivery
in lung cancer screening sites. This study provides a quality of care benchmark
for subsequent dissemination and implementation efforts to integrate tobacco
cessation treatment into routine lung cancer screening.

In light of changing marijuana policies and high rates of concurrent use with
other substances, we examined concurrent use of marijuana, tobacco, and alcohol;
modes of use; and perceptions of marijuana's effect on the effects of alcohol vs.
tobacco. We recruited 1567 participants aged 18-34 years via Facebook ads
targeting tobacco and marijuana users and nonusers in August 2014 to complete
an online survey assessing these factors. We computed frequencies and means
and used chi-square tests and ANOVAs to compare findings across groups. The
sample was an average of 25.2 (SD=5.1) years old, 49.6% male, and 87.0% White.
Current use rates were: 41.4% marijuana, 81.7% any tobacco (56.3% cigarettes,
53.1% e-cigarettes, 16.5% hookah, 20.5% small cigars, 5.9% smokeless tobacco),
and 69.7% alcohol. Average days of marijuana use in the past month among users
was 17.9 (SD=11.3). Tobacco and alcohol use rates were higher among marijuana
users vs. nonusers (69.5% cigarettes, 31.4% small cigars, 27.4% hookah, 7.7%
smokeless tobacco, 77.3% alcohol; p's<.01), with the exception of e-cigarettes
(52.4%). While 32.2% reported smoking marijuana in a water pipe with tobacco,
12.3% vaporizing marijuana with tobacco, and 72.4% rolling marijuana in cigar
papers with tobacco in their lifetime, few marijuana users reported commonly
using tobacco and marijuana these ways (2.5%, 0.6%, and 3.7% respectively).
Most smoked marijuana in a bowl, as a joint, or in a waterpipe without tobacco
(77.0%, 47.6%, and 44.5%, respectively). While only 12.5% and 31.1% of
marijuana users reported always or sometimes using marijuana when drinking
alcohol, respectively, 32.5% and 27.0% of marijuana users reported always or
sometimes using marijuana while using tobacco, respectively. However, 58.4%
indicated that marijuana enhances alcohol's effects, whereas 36.0% reported that
marijuana enhances nicotine's effects. The patterns and modes of use of tobacco,
marijuana, and alcohol in the young adult population are unclear. Despite reports
of commonly using marijuana when using tobacco, only one-third agreed that
marijuana enhances the effects of nicotine.

FUNDING: MSK Society Funds
JUSTIFICATION: Despite current gaps in tobacco treatment delivery, lung cancer
screening sites represent promising venues for promiting smoking cessation
among screening enrollees.
CORRESPONDING AUTHOR: Jamie Ostroff , Memorial Sloan Kettering Cancer
Center , 1275 York Avenue , New York , WI 10022, United States, Phone: 646888-0041, Email: ostroffj@mskcc.org
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IMPLEMENTING 'STOP SMOKING IN ITS TRACKS': A CESSATION
PROGRAM FOR PREGNANT ABORIGINAL WOMEN
Megan E. Passey, B.Med, PhD*1, Janelle M. Stirling, MCH1, Rob W. SansonFisher, PhD 2 1University of Sydney, Australia, 2University of Newcastle, Australia
Background: Smoking during pregnancy among Australian Aboriginal women
remains three times the rate among non-Indigenous women. There have been
no published trials of interventions successfully supporting pregnant Aboriginal
women to quit. 'Stop Smoking in its Tracks' is a comprehensive cessation program
designed with and for pregnant Aboriginal women, with both motivational support
and strategic support (advise on strategies to assist quitting) components. The
feasibility and acceptability was assessed in a small pilot study. This paper
presents data on implementation of the program and tests whether implementation
rates relate to quitting behavior.

FUNDING: This research was supported by the National Cancer Institute
(1K07CA139114-01A1; PI: Berg) and the Georgia Cancer Coalition (PI: Berg).
JUSTIFICATION: The patterns and modes of use of tobacco and marijuana in the
young adult population are unclear. Despite reports of commonly using marijuana
when using tobacco, only one-third agreed that marijuana enhances the effects
of nicotine.

Design: The program was implemented by antenatal services caring for
pregnant Aboriginal women in two sites. Data was collected by providers on
specially designed forms. Implementation scores were calculated for motivational
support and strategic support provided. Self-reported quitting was validated by
expired CO. Associations between quitting behaviors and implementation scores
were tested using chi-square tests.

CORRESPONDING AUTHOR: Carla Berg, PhD, Assistant Professor, Emory
University, Department of Behavioral Sciences and Health Education, 1518 Clifton
Road NE, #524, Atlanta, GA 30322, United States, Phone: 4045585395, Email:
cjberg@emory.edu

Results: 22 of 38 eligible women enrolled in the program with 19 completing the
program. Among women completing the program, implementation rates were: 17
(89%) received │ 4 of 5 motivational components; and 10 (56%) received │ 4 of 5
strategic components. Receipt of │ 4 motivational components was significantly
associated with number of quit attempts and successful quitting for │ 24 hours
(CO confirmed). Receipt of │ 4 strategic components was associated with quit
attempts, successful quitting for │ 24 hours and prolonged quitting at 36 weeks
gestation (CO confirmed).
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USING A MODIFIED REASONED ACTION APPROACH MODEL TO
ASSESS INTENTION TO QUIT TOBACCO
Jacob Depue*1, Michael Luxenberg2, Barbara Schillo3, Andrea Mowery3, Marietta
Dreher3, 1Northeastern University, 2Professional Data Analysts, 3ClearWay
Minnesota

Conclusions: Quitting behavior was related to degree of program implementation,
with both motivational and strategic components important in this small pilot study.
Larger trials are warranted with efforts to increase implementation of strategic
elements of the program and further assessment of the role of different elements
in successful quitting.

Media communication campaigns are one of the primary means used to prevent
the initiation and encourage the cessation of tobacco use. Behavior change theories
are a useful tool to design and evaluate such campaigns. One common behavior
change theory used to design and evaluate tobacco cessation campaigns is the
Reasoned Action Approach (RAA). The theory posits that decreases in tobacco

FUNDING: Supported by a grant from the Australian Commonwealth Department
of Health and Ageing. Dr Passey receives salary support from the NHMRC, the
Cancer Institute of NSW and the Sydney Medical School Foundation.
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Conclusions: The pilot test provides support for the feasibility of Quit4Baby, a
text-based service to help pregnant smokers quit. Suggestions for improvement
included increasing the message dose and making the pregnant "quitpal" more
interactive. Future studies are needed to assess whether Quit4Baby is effective
for pregnancy smoking cessation.

use are expected to result from changes in intention to quit tobacco, which in turn is
a product of perceived norms, attitudes, perceived behavioral control, and beliefs
regarding smoking. Although the theory is used frequently by tobacco campaign
evaluators, at least three notable problems exist with the Reasoned Action
Approach as it relates to tobacco cessation media campaigns. One, it understates
the impact of social norms on intention to quit tobacco. Two, it does not include a
measure of campaign awareness. Three, there is a lack of understanding among
health campaign planners on how to best utilize the theory in campaign design and
evaluation. The present research uses a modified version of the RAA to assess
key determinants of intention to quit tobacco among a statewide, representative
sample of tobacco users. Using structural equation modeling, results suggest that
injunctive social norms (β=.42) most strongly informed tobacco users' intention
to quit tobacco, and that the inclusion of campaign awareness and a measure of
social norms allows for additional explained variance. Results are discussed in
terms of their implications for both scholars and health campaign professionals.
The study suggests theoretical modifications to the RAA that contributes to
existing behavior change research on tobacco cessation media campaigns. It
also clearly demonstrates how health campaign professionals can effectively
implement the model into a professionally run campaign. In sum, the modified
model employed in the study offers evaluators a more complete understanding
of how to assess a tobacco cessation media campaign's impact on intention to
quit tobacco while simultaneously adding to a growing body of academic literature
aimed at advancing existing behavior change theories.

FUNDING: This work was supported by the National Institute On Drug Abuse of
the National Institutes of Health under Award Number R44DA035017. The content
is solely the responsibility of the authors and does not necessarily represent the
official views of the National Institutes of Health.
JUSTIFICATION: This study has the potential to (1) build a new bridge between
established programs in text messaging for smoking cessation, pregnancy
smoking cessation, and educational text messaging to pregnant women; (2)
increase the reach of smoking cessation programs that are specifically targeted
to pregnant smokers by making use of the subscriber base of one of the largest
public health text messaging programs, namely text4baby; and (3) provide a new
approach in the design and delivery of pregnancy smoking cessation programs.
CORRESPONDING AUTHOR: Christina Heminger, DrPH, Postdoctoral Scientist,
The George Washington University, Prevention & Community Health, 950
New Hampshire Avenue NW, Washington, DC 20052, United States, Phone:
2029940146, Email: clh@gwu.edu

FUNDING: No funding.
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JUSTIFICATION: This study directly demonstrates how tobacco media campaign
practitioners can implement behavior change theory to design and evaluate
tobacco cessation campaigns.

ACADEMIC MEDICAL CENTER EMPLOYEES’ VIEWS OF
TOBACCO USE AND POLICY CORRELATE WITH TOBACCO
INDUSTRY TIES

CORRESPONDING AUTHOR: Jacob Depue, Ph.D, Postdoctoral Teaching
Associate, Northeastern University, Communication Studies, 360 Huntington Ave,
Boston, MA 02115, United States, Phone: 6512459320, Email: jake.depue@
gmail.com

Poorvi Chhabra, BS, John Spangler, MD, MPH, Wake Forest School of Medicine,
Winston-Salem, NC
Tobacco use is the leading cause of preventable mortality in the US, yet 18% of
Americans as well as 16% of healthcare employees still smoke. We hypothesized
that healthcare workers in the home town (Winston-Salem, NC) of RJ Reynolds
Tobacco Company (RJR) who smoked or had personal or professional ties to the
company would view the company more positively and smoking more leniently,
affirming the corporate influence of RJR on the culture of tobacco at an academic
medical center. Methods: The study was carried out at Wake Forest Baptist
Medical Center (WFBMC) and also by review of relevant artifacts and web-sites.
Focus groups of employee smokers and non-smokers informed an 11-item
questionnaire that was distributed to 30 smokers and 30 former and non-smokers.
Results: WFBMC has a history of past support by RJR with past donations of
land, buildings and construction capital. Artifacts at WFBMC revealed RJR support
and positive comments about RJR. Current smokers, as well employees with RJR
ties, strongly agreed/agreed that WFBMC "owes its success to RJ Reynolds"; and
that "it was wrong for WFBMC to implement its [campus-wide] smoke-free policy
after having accepted significant monetary support from RJ Reynolds." Current
smokers also strongly agreed/agreed that smokers' "needs and opinions...should
have [been] considered before [WFBMC] implement[ed its] smoke-free policy."
Current smokers as well employees with RJR family ties strongly agreed/agreed
that patients and visitors "should be provided with an easily accessible place
to smoke." Logistic regression revealed that agreement with these statements
and lower educational levels predicted current smoking. Conclusion: The
tobacco industry in general enhances public goodwill through "corporate social
responsibility," e.g., sponsoring events or supporting respected public causes or
organizations. Our work shows that even an academic medical center's workforce
(both smokers and nonsmokers) can be influenced by tobacco industry community
and medical center support.
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QUIT4BABY: RESULTS FROM A PILOT TEST OF A MOBILE
SMOKING CESSATION PROGRAM FOR PREGNANT WOMEN
Lorien C. Abroms, DSc1, Pamela R. Johnson, PhD2, Christina L. Heminger,
DrPH1*, Leah E. Leavitt1, Judith M. Van Alstyne, MPH1, 1The George Washington
University, Milken Institute School of Public Health, Department of Prevention and
Community Health, 2Voxiva, Inc.
Background: Text messaging programs on mobile phones have shown some
promise in helping adult smokers quit smoking. This study describes the results of
a pilot test of Quit4Baby, a text messaging program for pregnant smokers enrolled
in text4baby.
Methods: Pregnant women enrolled in text4baby and who were current smokers
or had quit within the last 4 weeks (N=20) were enrolled in the Quit4Baby pilot.
Participants were surveyed at baseline and at 2 and 4 weeks post-enrollment.
Results: The majority of participants responded to the program favorably:
highly rated aspects included the content of the program, skills taught within the
program, and encouragement and social support provided by the program. On
average, users made 5.4 responses to the texts throughout the program and
no participants unenrolled. Participants agreed and completely agreed that the
program was helpful in quitting (M=4.5; SD=0.60), that the program gave good
ideas on quitting (M=4.4; SD=0.90), and that they would recommend the program
to a friend (M=4.7; SD=0.70). Participants rated programmatic messages and
the following message categories were deemed most helpful: messages that
asked them to track their smoking (M=4.5; SD=0.80), messages that came from a
quitpal (M=4.3; SD=0.90), and messages that promoted behavioral substitutions
(e.g. core messages aimed at providing alternative healthy behaviors to replace
smoking, or responses to participant-input TIP keyword) (M=4.3; SD=1.20).
Participants reported smoking an average of 7.6 cigarettes per day at baseline,
which decreased to 4.7 cigarettes at 2-week follow up, and 2.4 cigarettes at
4-week follow up. Self-reported seven-day abstinence also increased from 5% at
baseline, to 25% at 2-week follow up, and 35% at 4-week follow up.

FUNDING: Intramural Medical Student Research Program, Wake Forest School
of Medicine
JUSTIFICATION: Tobacco control experts should be aware that the tobacco
industry’s support of respected public causes and organizations successfully
burnishes its image, even among health care workers at an academic medical
center.
CORRESPONDING AUTHOR: John Spangler, Wake Forest University School of
Medicine, Department of Family Medicine, Medical Center BLVD, Winston Salem,
NC 27157, United States, Phone: 3367162238, Email: jspangle@wakehealth.edu
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CANADIAN OPTOMETRY STUDENTS REPORTED ENGAGEMENT
WITH TOBACCO USE PREVENTION AND CESSATION

SOCIAL/ENVIRONMENTAL FACTORS ARE ASSOCIATED WITH
SMOKING CESSATION IN A DIVERSE SAMPLE OF MOTHERS IN
CALIFORNIA

Ryan David Kennedy, PhD*1,4, Marlee M. Spafford, O.D., MSc, PhD, FAAO2, Julie
Brûlé, O.D., MSc, FAAO3, Ornell Douglas, MPH4, 1Johns Hopkins Bloomberg
School of Public Health, 2School of Optometry and Vision Science, University
of Waterloo, 3École d’optométrie, Université de Montréal, 4Propel Centre for
Population Health Impact, University of Waterloo

Yessenia Castro, PhD*, Catherine Cubbin, PhD, School of Social Work, The
University of Texas at Austin
Background: Extant research has not examined how race/ethnicity impacts
quitting among women, and limited research has examined which factors
are associated with quitting beyond the peripartum period. The current study
examined the influence of race/ethnicity and social/environmental factors on quit
rates among a population-based sample of mothers aged 20-57 in California.

Introduction: Smoking contributes to a range of eye diseases including
age-related macular degeneration (AMD) and cataract. The current study
surveyed senior optometry students in Canada to understand their attitudes and
current practices addressing tobacco use with their patients.

Methods: We used cross-sectional data from a follow-up survey designed to
examine disparities in cancer risk behaviors. Data from 542 women who reported
smoking at least 100 cigarettes in their life were used. Variables examined
included neighborhood poverty, current income, change in income, smoking in the
home, friends who smoke, discrimination, emotional support, practical support,
financial support, food insecurity, neighborhood safety, and perceived stress.

Methods: Optometry students, who provide patient care, from both of Canada's
Doctor of Optometry programs (Université de Montréal and University of Waterloo)
were emailed an invitation with a link to a web-based survey. No incentives were
provided.
Results: The survey was completed by 61 respondents (response rate of 23%).
Smoking was believed to be associated with AMD and cataract by 100% and 54%
of respondents, respectively. Most respondents (82%) reported they assess the
smoking status of patients during their initial visit, less than half (39%) reported
that they 'always' update a patient's record regarding their smoking status at every
visit. Most respondents (84%) reported they at least sometimes assess a patients'
interest in quitting and half (50%) reported that they regularly or always advise
patients to quit using tobacco. The most commonly reported support provided
for patients who smoke was the recommendation that they talk to their family
physician about quitting (34%). Few respondents (28%) reported that they were
familiar with cessation services that were available in the community. Almost all
respondents (98%) reported that they were interested in learning more about how
to help patients quit smoking, and most (95%) reported they were interested in a
continuing education program after graduation that focused on providing specific
smoking prevention and cessation advice to their patients.

Results: Quit ratios were high, from a low of 40.5% for black women to a
high of 82% among foreign-born Latinas (total sample=72.5%). Black women were
significantly less likely to quit compared to white women (odds ratio [OR]=0.22,
95% confidence interval [CI]=0.12-0.43). This disparity remained after accounting
for education, age and partner status (OR=0.47, 95% CI=0.23-0.98). Controlling for
race/ethnicity, education, age and partner status, social/environmental variables
were tested in separate logistic regressions. Allowing persons to smoke in the
home, having a majority of friends who smoke, perceptions of one's neighborhood
as somewhat or very unsafe, and food insecurity were each associated with
decreased odds of quitting. These variables were entered into a single model
with covariates to examine their unique association with quit status. Only having a
majority of friends who smoke remained significant (OR=0.22, 95% CI=0.11-0.41).
Conclusions: Black women and unpartnered women experience a notable
disparity in quitting not fully accounted for by demographic variables previously
shown to be important to cessation. Whether quitting influenced a change in social
networks or vice versa cannot be determined here, but results demonstrate that
social networks may be very important to the process of smoking cessation among
women.

Conclusions: Canadian optometry students are aware of some of the impacts of
smoking on ocular health; however, most respondents do not know how to connect
their patients with cessation resources in their community or engage in specific
cessation education. There is a deep interest among optometry students to learn
more about how to address tobacco use with their patients.

FUNDING: This work was supported by a grant from the American Cancer Society
(RSGT-11-010-01-CPPB) to C. Cubbin and a grant from the National Cancer
Institute (K01 CA157689) to Y. Castro.

FUNDING: Funding for the survey was provided by Health Canada’s Federal
Tobacco Control Strategy. The Propel Centre for Population Health Impact is
supported by a major program grant from the Canadian Cancer Society Research
Initiative (CCSRI grant #701019).

JUSTIFICATION: the current study can inform targets of treatment among female
smokers and thus has implications for treatment development.

JUSTIFICATION: Health care practitioners can play an important role in addressing
tobacco use—encouraging and supporting cessation as well as playing a role in
prevention. Optometrists and other eye health specialists are well positioned to
address tobacco use; however, little is known about their current behaviours or
what some barriers might be to engaging with patients on the subject of tobacco.

CORRESPONDING AUTHOR: Yessenia Castro, PhD, Assistant Professor,
University of Texas at Austin, School of Social Work, 1 University Station R5100,
Austin, TX 78712, United States, Phone: 512-232-0778, Email: ycastro@austin.
utexas.edu

CORRESPONDING AUTHOR: Ryan David Kennedy, PhD, Assistant Professor,
Johns Hopkins Bloomberg School of Public Health, Institute for Global Tobacco
Control, HBS Dept, 2213 McElderry Street, 4th floor, Baltimore, MD 21205, United
States, Phone: 4109553435, Email: rdkennedy@jhu.edu
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USE AND EXPERIENCES OF E-CIGARETTES IN A DARK MARKET
Philip Gendall, PhD, Janet Hoek, PhD*, Richard Edwards, MD, University of Otago
New Zealand does not allow the sale or advertising of nicotine-delivering
e-cigarettes (ECs), though individuals may import ECs for personal use. Although
smokers report strong interest in ECs and regulators face pressure to liberalize
current policy, debate continues over whether doing so would accelerate or
impede progress towards NZ's goal of becoming smokefree by 2025. Few NZ
studies have explored EC trial, continued use, or motivations for and determinants
of these behaviors; nor have regulatory options been explored with smokers
and non-smokers. To examine these questions, we conducted an on-line survey
(N=833) of smokers (daily n=335; intermittent n=73) and non-smokers (former
n=160; never n=265).
Among smokers, 65% (±4.6%) had heard of, and 31% (±4.5%) had used, ECs
(cf. 37% and 34% who had used nicotine patches and gum, respectively). Curiosity
was the main motivation for trial (61% ±6.6%), but a third of ever EC users cited a
desire to reduce use of smoked tobacco or to quit. The most common reasons for
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JUSTIFICATION: Focus group findings may inform and improve media strategies
for other state agencies working to maximize the impact of state-based media
campaigns as resources for such campaigns become more constrained.

continued use (used in last 30 days and continuing to use; n=52) were to reduce
smoked tobacco use (56% ±13.5%), to quit completely (46% ±13.5%), or because
they are safer (40%) or cheaper (37%) than smoked tobacco. Among continuing
users, most (63%; ±13.0%) used smoked tobacco at least as often as they used
an EC.

CORRESPONDING AUTHOR: Anna McCullough, MSW, MSPH, Research
Associate, UNC Chapel Hill, 200 N. Greensboro St., Carrboro, NC 27516, United
States, Phone: 919-966-2801, Email: annamc@unc.edu

Views on EC regulation varied significantly by smoking status: daily smokers
were more likely to support (aOR 9.2; CI 6.3-13.4), and non-smokers more likely
to oppose, liberalizing EC sales. Only daily smokers had majority support (56%
±5.3%) for allowing sales of nicotine-fluids or ECs. No group recorded majority
support for EC use in indoor spaces where smoking is currently banned. Ex- (66%)
and non-smokers (75%) were strongly opposed.
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PREDICTORS OF QUIT FOR SMOKERS ENROLLED IN
CONNECTICUT’S COMMUNITY-BASED CESSATION PROGRAMS

Despite NZ's strict regulatory environment, most smokers have heard of or used
EC and supported making ECs more widely available as cessation aids. Most EC
users continued using smoked tobacco (dual use) and only a small minority did not
use ECs alongside smoked tobacco. Longitudinal studies are now needed to test
whether dual use represents a sustained usage pattern or a transitional behavior
towards quitting.

Clare Meernik, MPH*1, Anna McCullough, MSW, MSPH1, Leah Ranney, PhD1,
Barbara Walsh, BA2, Adam Goldstein, MD, MPH1, 1UNC School of Medicine,
Tobacco Prevention and Evaluation Program, 2Connecticut Department of Public
Health, Tobacco Use Prevention and Control Program

FUNDING: No funding received.

In 2009, the Connecticut Department of Public Health implemented communitybased tobacco cessation programs, based in health and mental health agencies,
as part of its Tobacco Use Prevention and Control Program. Programs are based
in health and mental health agencies and reach high-risk tobacco users, including
those with low socio-economic status and histories of mental health and substance
abuse treatment. The programs offer clients individual or group counseling and
access to free cessation pharmacotherapy. To maximize the impact of these types
of real world community-based cessation programs, it is important to understand
what factors are associated with greater odds of quitting.

JUSTIFICATION: These findings illustrate growing uptake of e-cigarettes, even in a
highly regulated market; nevertheless, public caution about liberalizing e-cigarette
regulation supports policy makers’ current conservative stance.
CORRESPONDING AUTHOR: Janet Hoek, PhD, Professor of Marketing,
University of Otago, Marketing, P O Box 56, Dunedin, Otago 9054, New Zealand,
Phone: +643 479 7692, Email: janet.hoek@otago.ac.nz

To better understand predictors of smoking quit rates in this program for clients
enrolled from 2011 - 2014, a multivariable logistic regression model was used
to examine the association between clients' demographic, social, and program
utilization characteristics and being quit at time of program completion. Clients
who reported current smoking at enrollment and had follow-up information were
included in analysis (n=679). Factors associated with a lower odds of being quit at
program completion included having Medicare (adjusted odds ratio [AOR]=0.38,
95% confidence interval [CI]: 0.22, 0.66), living with another smoker (AOR=0.60,
95% CI: 0.39, 0.91), and having a history of mental health treatment (AOR=0.47,
95% CI: 0.29, 0.76). Odds of quit increased for each counseling session a client
attended (AOR=1.14, 95% CI: 1.09, 1.20), and if a client used nicotine replacement
therapy (NRT) (AOR=3.93, 95% CI: 2.34, 6.60), or prescription medication
(AOR=3.46, 95% CI: 1.66, 7.24) while participating in the cessation program.
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INFORMING MEDIA STRATEGIES TO INCREASE QUITLINE
UTILIZATION
Anna McCullough, MSW, MSPH*1, Clare Meernik, MPH1, Leah Ranney, PhD1,
Barbara Walsh, BA2, Adam Goldstein, MD, MPH1, 1UNC School of Medicine,
Tobacco Prevention and Evaluation Program, 2Connecticut Department of Public
Health, Tobacco Use Prevention and Control Program
Media campaigns are an effective strategy for promoting calls to state Quitlines.
Recent research suggests that ads eliciting strong emotions and using graphic
imagery may be especially effective in driving calls to state Quitlines, as illustrated
by the CDC's federal Tips From Former Smokers campaign. In Connecticut, calls
to the Quitline increased dramatically during the first year of the Tips campaign.

Our findings underscore the importance of reaching tobacco users from high risk
populations with multiple barriers to quitting with both evidence-based counseling
and pharmacotherapy. Community-based tobacco treatment programs may
improve their outcomes by offering clients with specific risk factors extra supports
to increase program utilization and pharmacotherapy use and adherence.

In 2012 the Connecticut (CT) Tobacco Use Prevention and Control Program
was allocated $2 million for a tobacco counter-marketing campaign using Tips
ads. The CT Tobacco Program contracted with a private media vendor to design
and execute a culturally competent, integrated statewide tobacco use cessationfocused media campaign intended to drive calls to the Quitline, targeting adults
from groups that experience disparities in tobacco use and tobacco-related
disease. The campaign launched in November, 2013 and included a mix of English
and Spanish language Tips ads, tagged with CT Quitline information on TV, radio,
print magazines, online, and in venues such as bus shelters and movie theaters.

FUNDING: Connecticut Department of Public Health
JUSTIFICATION: Examining predictors of smoking quit rates within a communitybased tobacco treatment program is critical to improve translational knowledge to
support improved targeting of services and resources for high risk tobacco users.
CORRESPONDING AUTHOR: Anna McCullough, MSW, MSPH, Research
Associate, UNC Chapel Hill, 200 N. Greensboro St., Carrboro, NC 27516, United
States, Phone: 919-966-2801, Email: annamc@unc.edu

As part of a comprehensive evaluation of the overall tobacco control program
in Connecticut, we conducted a series of focus groups with smokers. The focus
groups were designed to inform strategic campaign modifications during its
second year that would expand campaign reach and support strong Quitline call
volume. We report findings on:
1. The impact of Quitline knowledge and perceptions on motivation to use
the service;
2. Awareness and perceptions of existing tobacco cessation media
campaigns;
3. Reactions to novel ads from other state campaigns (available through the
CDC Media Campaign Resource Center);
4. And, the extent to which selected media messages elicit and strengthen
motivation to make a quit attempt and/or utilize the Quitline.
Findings may be useful to other states working to augment federal media
campaign efforts and effectively use state-based campaigns to increase Quitline
utilization.
FUNDING: Connecticut Department of Public Health
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diversity in race, gender, and occupation. Videos were recorded to capture 4
components of their smoking histories: 1) initiation, 2) smoking patterns, 3)
cessation attempts, and 4) post-cessation well-being.

DIFFERENCES IN TOBACCO PRODUCT USE AMONG PAST
MONTH ADULT MARIJUANA USERS AND NON-USERS: FINDINGS
FROM THE 2005-2012 NATIONAL SURVEY ON DRUG USE AND
HEALTH

These stories were then disseminated through a website, social media,
a Mayoral press conference, and a traveling photo exhibit-reaching 1.6 million
people. At least 3 other large local employers are planning their own ESHOF
campaigns as a result of this effort.

Gillian L. Schauer*1, Carla J. Berg1, Michelle C. Kegler1, Dennis M. Donovan2,
Michael Windle1, 1Department of Behavioral Sciences and Health Education,
Emory University, Atlanta, Georgia, 2Alcohol and Drug Abuse Institute, University
of Washington, Seattle, WA

Key themes emerged from a content analysis of the 18 participants' stories.
Most began smoking in their teens due to peer influences. The average number
of years of smoking was 27. Ex-smokers reported between 1 and “hundreds”
of unsuccessful prior quit attempts. The motivations for quitting were to avoid
worsening of one's own health, to protect children's health, and/or as a result
of experiencing the smoking-related death of a family member. While quit
methods varied, only a few reported use of an FDA-approved smoking cessation
medication. The majority quit "cold turkey" and utilized a wide range of strategies,
including tapering, formal or informal cessation counseling, and prayer. Many
highlighted their improved overall health since quitting, including exercising and
making dietary changes.

Individuals who use marijuana (MJ) are more likely than those who do not to use
tobacco. As a primarily smoked substance, it is unknown how policies making MJ
use legal may further impact tobacco use, or use of specific tobacco products. The
purpose of this study was to assess differences in combusted vs. non-combusted
and individual tobacco product use between past month MJ users and non-users.
Trends in overall tobacco use and use of specific tobacco products among MJ
users are also explored.
Data were obtained from 449,668 adults participating in the 2005-2012 National
Survey on Drug Use and Health, a cross-sectional, household interview survey
conducted annually. Data from the three most recent survey years (2010-2012)
were used to assess differences in the prevalence of various tobacco products, by
past month MJ status. Data from all years were used to assess trends in overall
tobacco use, combusted tobacco use, and use of cigarettes, cigars, and blunts
among MJ users; linearity and trend significance were assessed using orthogonal
polynomial regression models.

The ESHOF captured and highlighted the diverse nature of smokers' lifecourses, particularly the importance of health events in motivating quit attempts
and the frequency and diversity of unaided quitting. These findings have
implications for tobacco control programming and have already been incorporated
into broader social marketing campaigns locally.
FUNDING: Funding for this project was made possible by funding from the PA
Department of Health

From 2010-2012, the prevalence of any past month tobacco use among past
month MJ users was 79.0% (vs. 25.6% for non users, p<.0001); 77.8% of past
month MJ users reported past month combusted tobacco use (vs. 23.7% of non-MJ
users, p<.0001). By product, 61.0% of past month MJ users reported past month
cigarette use, 41.6% reported past month blunt use, and 20.5% reported past
month cigar use. Trends in past month tobacco use and combusted tobacco use
by MJ users decreased significantly between 2005 and 2012 (p<.05 and p<.0001,
respectively). Trends in past month cigarette use and cigar use also decreased,
while trends in past month blunt use remained stable.

JUSTIFICATION: The Ex Smokers Hall of Fame Initiative is adaptable in a number
of public health settings and provides an excellent opportunity to highlight and
promote tobacco policy and control efforts
CORRESPONDING AUTHOR: Ryan Coffman, MPH, Tobacco Policy and Control
Program Manager, Philadelphia Department of Public Health, Philadelphia
Department of Public Health, 1101 Market Street, Philadelphia, PA 19107, United
States, Phone: 215-685-5620, Fax: 215-685-5666, Email: ryan.coffman@phila.gov

While past month tobacco use declined among past month MJ users from 2005
to 2012, levels of overall and combusted tobacco use remain significantly higher
than those of non-MJ users. Interventions to support MJ users in quitting tobacco
are needed.
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NATIONAL TRENDS IN NONDAILY SMOKING PATTERNS AND
RELATION TO QUIT ATTEMPTS: THE NATIONAL HEALTH
INTERVIEW SURVEY, 2000-2012

FUNDING: No Funding
JUSTIFICATION: The prevalence of tobacco use, overall, and by product, remains
significantly higher among marijuana users vs. non-users; as legalization policies
increase the acceptability of marijuana use, interventions to support marijuana
users in quitting tobacco are needed.

Gillian L. Schauer1,2*, Paul D. Mowery3, Ann M. Malarcher4, 1Carter Consulting,
Inc. contractor to the Office on Smoking and Health, Centers for Disease Control
and Prevention, Atlanta, GA, 2Department of Behavioral Sciences and Health
Education, Emory University, Atlanta, GA, 3Biostatistics, Inc. Sarasota, FL, 4Office
on Smoking and Health, Centers for Disease Control and Prevention, Atlanta, GA.

CORRESPONDING AUTHOR: Gillian L. Schauer, MPH, Emory University,
Behavioral Sciences & Health Education, 1518 Clifton Road, GCR 430, Atlanta,
GA 30322, United States, Phone: 206-819-9391, Email: gillian.schauer@emory.
edu

Introduction: Nondaily smokers comprise those with varying smoking patterns,
including almost daily smokers and very infrequent smokers. These patterns may
be differentially associated with quit attempts and quitting. This study assessed
how nondaily smoking frequency (number of days/month) and amount (cigarettes
per day [cpd]) have changed over time. The relationship between each nondaily
smoking frequency-amount group and past year quit attempts was also explored.
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THE EX SMOKERS HALL OF FAME INITIATIVE: THE
PHILADELPHIA EXPERIENCE

Methods: Data were obtained from 15,252 adult nondaily smokers participating
in the 2000-2012 National Health Interview Survey, a cross-sectional, household
interview survey conducted annually. A nondaily smoking frequency-amount
variable was created by combining the frequency of days smoked in the past 30
(1-7, 8-14, and 15-29 days) with cpd on smoking days (1-2, 3-5, and 6+ cpd).
Weighted Least Squares regression was used to estimate trends over time, by
frequency-amount group, and sex. We used logistic regression of pooled data to
assess the relationship between each group and making a past year quit attempt.

Ryan Coffman, MPH, CHES, CTTS-M*, Get Healthy Philly, Philadelphia
Department of Public Health
In the past 4 years, smoking has declined by 15% among adults in
Philadelphia. Most ex-smokers have never been publicly acknowledged for their
accomplishment, nor have their successes been highlighted to inspire current
smokers in their quit attempts.

Results: Among both male and female nondaily smokers, the proportion of
frequent-light smokers (15-29 days, 1-2 cpd) increased significantly over time
while the proportion of frequent-heavy smokers (15-29 days, 6+ cpd) decreased.
Trends for other nondaily frequencies were not significant. In pooled analyses,
frequency-amount group was significantly associated with making a past year quit
attempt, with the adjusted odds of trying to quit generally increasing as frequency
and amount of smoking increased. Compared to frequent-heavy smokers,

In 2013, the Philadelphia Department of Public Health developed the
"Ex-Smokers Hall of Fame" (ESHOF), highlighting the stories of municipal
employees who quit smoking. Participants were recruited via email, and 18 of
about 50 submissions were chosen to highlight compelling quit-stories and reflect
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frequent-light smokers had 30% lower odds of making a past year quit attempt
(p<.0001). Individuals in the frequent-light smoking group tended to be younger,
with a higher percentage of black or Hispanic individuals than most of the other
frequency-amount groups.

CREATING SMOKE FREE HOMES IN HEALTH DISPARITY
COMMUNITIES: A COMMUNITY-BASED PARTICIPATORY
RESEARCH EVALUATION OF A MOTIVATIONAL INTERVIEWING
INTERVENTION

Discussion: At a population level, frequent-light nondaily smoking appears to
be growing while frequent-heavy nondaily smoking is declining. Enhanced public
health and clinical interventions are needed to address the lower quit attempt rate
among frequent-light smokers.

Vaughan W. Rees, PhD*1, Robyn R. Keske, MSW, MPH1, David Aronstein, MSW2,
Ediss Gandelman, MEd, MBA2, Vilma Lora, BS3, Clara Savage, EdD4, Brian Harty
MS5, Anne Stoddard, ScD5, Alan C. Geller, RN, MPH1, 1Harvard School of Public
Health, Boston, MA, 2Boston Alliance for Community Health, MA, 3City of Lawrence
Mayor's Health Task Force, MA, 4Common Pathways CHNA 8, Worcester, MA,
5
New England Research Institutes, Watertown, MA

FUNDING: There are no funding sources to declare for this work. The findings and
conclusions in this report are those of the authors and do not necessarily represent
the official position of the Centers for Disease Control and Prevention.
JUSTIFICATION: Enhanced clinical and public health interventions are needed
to address differential quit attempt rates among nondaily smokers based on the
frequency and amount of nondaily smoking.

Background: Little research has been conducted to examine the feasibility of
delivering interventions to reduce home SHS using community health workers
(CHWs). This study evaluated a home-based motivational intervention (MI) in
three Massachusetts health disparity communities, using a community-based
participatory research framework.

CORRESPONDING AUTHOR: Gillian L. Schauer, Carter Consulting, Inc.
contractor to: Office on Smoking and Health, Centers for Disease Control and
Prevention, 4770 Buford Highway, N.E. Mailstop K-79, Atlanta, GA 30341, United
States, Phone: 206-819-9391, Email: gschauer@cdc.gov

Methods: A two-arm, randomized controlled design in which a positive control
(usual best practices: UBP) was compared with a single MI session delivered by
CHWs, to primary caregivers of children under age six. Main outcome measures
were: cigarettes smoked in the home (past week), air nicotine levels, child's
salivary cotinine and adoption of a household smoke-free policy.
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CHALLENGES OF ASSESING ENDS USE AMONG COLLEGE
STUDENTS: RESULTS FROM COGNITIVE INTERVIEWS

Results: N=138 families enrolled and 122 (88%) completed a 6-month follow-up
interview. Participants were 91% female, 32% Hispanic and 43% non-Hispanic/
non-White. 36% were unemployed, and 57% had a high school education
or less. No significant differences were observed between MI and UBP on the
main outcomes. A greater proportion of participants reported positive changes
in smoking behavior (from inside to outside or non-smoking) than no change or
negative changes (no smoking to outside or inside; p = 0.04). Change in household
nicotine level was predicted by season (summer follow-up was associated with
greater SHS reduction; p= 0.01) and nicotine level and child cotinine predicted
by parent smoking (p's < 0.01), after controlling for community and demographic
variables.

Sherman Chow, MPH, MA*1, Josephine T. Hinds, BS1, Alexandra Loukas, PhD1,
Keryn E. Pasch, PhD, MPH1, Cheryl Perry, PhD2, Cristine Delnevo, PhD, MPH,
Olivia Wackowski, PhD, MPH3, 1University of Texas, 2The University of Texas
Health Science Center at Houston, School of Public Health - Austin Regional
Campus, 3Rutgers School of Public Health
Purpose: Prevalence of Electronic Nicotine Device (ENDS) use has been
increasing rapidly over the last few years. However, quantification of use of this
product has not kept pace. The purpose of this study was to determine if existing
measures (quantity and frequency) of ENDS use appropriately capture ENDS use
among college students.

Conclusions: Factors such as limited CHW training and support, and low
intervention dose may have impacted MI effectiveness. Home-based CHWdelivered SHS interventions are a viable strategy for families in health disparity
communities, but optimal outcomes may depend on parental non-smoking status.
Further research should address whether smoke free home interventions should
be delivered in tandem with smoking cessation.

Methods: Participants were 18 college student lifetime ENDS users aged 19-32
(61.11% male) participating in a larger study examining marketing and alternative
tobacco use. Each student participated in a one-hour cognitive interview to
determine comprehension, meaning, and acceptability of a 176-item survey,
of which 14 items assessed quantity and frequency of ENDS use. Cognitive
interviews were conducted in three rounds, and the survey was revised after
each round. Of the 18 students, 11 were past 30-day users, eight used ENDS
that required e-liquid, two used disposable e-cigarettes, and 1 used both types.
Results:

FUNDING: Supported by grant 5R24-MD-002772, from the National Institute on
Minority Health and Health Disparities
JUSTIFICATION: Translation of these findings will support the development and
implementation of more effective smoke-free home policies among underserved
communities
CORRESPONDING AUTHOR: Vaughan Rees, PhD, Harvard School of Public
Health, Center for Global Tobacco Control, 677 Huntington Ave, Boston, MA
02115, United States, Phone: 617-432-6345, Email: vrees@hsph.harvard.edu

Results indicated that users could readily report ever use and past 30-day use
(i.e., frequency or number of days used) of ENDS, and brand of disposable ENDS
products. However, quantifying average daily use of e-liquid was difficult because
of inconsistent reporting across respondents. Items which were most problematic
included those focused on quantity consumed, in terms of concentration and
amount of e-liquid (e.g., average ml daily), as well as bottle and tank size, and
number of tank refills.
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NICOTINE AND TOXICANT EXPOSURE AMONG U.S. SMOKELESS
TOBACCO USERS, 1999-2012

Conclusion: Existing measures of ENDS use did not appropriately capture
quantity of the product used, specifically for ENDS devices requiring the addition of
e-liquid. Valid and reliable measures of ENDS use are needed, especially in light
of the changing landscape of these products. The growing trend of customizable
ENDS devices that can more precisely control combustion and intake of nicotine
e-liquid adds yet another level of complexity to this issue highlighting the need for
additional research.

Cindy M. Chang, PhD, MPH*1, Brian Rostron, PhD, MPH1, Dana van Bemmel
PhD, MPH1, Yang Xia, PhD2, Benjamin C. Blount, PhD2, 1Office of Science, Center
for Tobacco Products, U.S. Food and Drug Administration, Silver Spring, MD,
USA, 2Division of Laboratory Sciences, National Center for Environmental Health,
Centers for Disease Control and Prevention, Atlanta, GA, USA

FUNDING: National Institutes of Health

Introduction: We estimated levels of nicotine and toxicant exposure among US
smokeless tobacco users as compared with other tobacco use based on data from
the National Health and Nutrition Examination Survey (NHANES) between 1999
and 2012.

JUSTIFICATION: The findings from this study could inform and guide researchers
on the challenges and importance of accurately measuring ENDS use.
CORRESPONDING AUTHOR: Sherman Chow, MPH, MA, Program Coordinator,
University of Texas, Kinesiology and Health Education, 2109 San Jacinto D3700,
Austin, TX 78712, United States, Phone: 512-232-4351, Email: schow480@
austin.utexas.edu

Methods: Tobacco use status and biomarker concentrations were assessed
in adults ages 20 years and older who completed NHANES Tobacco Use
Questionnaire and provided biospecimens as part of the Mobile Exam Center
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(MEC) visit. Tobacco use status was based on self-reported lifetime history (for
cigarettes) and past 5-day use (for cigarettes and smokeless tobacco). Geometric
means of serum cotinine and urinary 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol
(NNAL) by tobacco use status and trends in biomarker concentrations over time
were assessed.

JUSTIFICATION: These findings highlight the importance of introducing targeted
interventions at the time of lung cancer screening to promote abstinence among
current smokers, particularly black smokers who are at highest risk for poorer
health outcomes.

Results: Between 1999 and 2012, a total of 482 exclusive smokeless tobacco
users had higher mean concentrations of serum cotinine (179 ng/mL, 95%CI
146-220) compared to that of 6,439 exclusive cigarette smokers (131 ng/mL,
95%CI 122-140), but similar to that of 90 dual smokeless and cigarette smokers
(184 ng/mL, 95%CI 132-256). Cotinine levels remained stable among both
exclusive cigarette smokers and smokeless users over time. Between 2007
and 2012, a total of 215 exclusive smokeless tobacco users had higher mean
concentrations of NNAL (572 pg/mg creatinine, 95%CI 438-747) than that of 2,952
exclusive cigarette smokers (218 pg/mg creatinine, 95%CI 193-245), but similar
to that of 43 dual users (430 pg/mg creatinine, 95%CI 285-650). Between 2007
and 2012, NNAL levels decreased among smokeless users from 1,014 pg/mg
creatinine (95%CI 739-1391) to 329 pg/mg creatinine (95%CI 165-656), while
NNAL levels among exclusive cigarette smokers remained stable.

CORRESPONDING AUTHOR: Giselle Perez, PhD, Postdoctoral Fellow,
Massachusetts General Hospital, Psychiatry, 50 Staniford Street, Boston, MA
02114, United States, Phone: 978-210-6520, Email: gperez@mgh.harvard.edu
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THE ENDS GAME: FACTORS AFFECTING E-CIGARETTE USE IN
OKLAHOMA
Ashley H. White, MPH*, Laura A. Beebe, PhD, Dana S. Mowls, MPH, Theodore L.
Wagener, PhD, Oklahoma Tobacco Research Center, Department of Biostatistics
and Epidemiology, College of Public Health, University of Oklahoma Health
Sciences Center

Conclusion: NNAL exposure in exclusive smokeless tobacco users and dual
users exceeds that of exclusive cigarette smokers. NNAL exposure in smokeless
tobacco users may have decreased over time. However, this analysis was limited
by sample size and timeframe. Further research is needed to confirm this decrease
and whether it can be attributed to changes in smokeless tobacco composition or
patterns of use.

The use of electronic nicotine delivery systems (ENDS) is increasing but
estimates of prevalence in Oklahoma are lacking, and factors associated with
ENDS use are underexplored. We analyzed population-based, cross-sectional
data from a statewide evaluation of a health campaign. Telephone surveys were
conducted in 2014 with a sample of adults living in households with children.
Respondents (n=1030) were asked if they had ever tried ENDS, which included
any form of electronic cigarette, tank system, vapor device or other similar device.
Current ENDS use was defined as some day or everyday use in the last 30 days.
Data were weighted to represent the state's adult population, and multivariable
logistic regression was used to explore the relationship between cigarette smoking
status and socio-demographic variables with current ENDS use. About 25%
(n=274) of respondents had ever tried ENDS and 10% (n=112) were current
users. Seventy-six percent (n=129) of everyday smokers, 57% (n=40) of someday
smokers and 32% (n=76) of former smokers had tried one. Less than 5% of never
smokers had ever tried ENDS. Thirty-one percent(n=53) of everyday smokers,
28% (n=19) of someday smokers and 14% of former smokers (n=35) were current
ENDS users. Only five never smokers (1%) reported current use. After controlling
for covariates, current smokers were about 8 times more likely to be current ENDS
users than non-smokers (former and never smokers combined)(OR=8.3, 95% CI
5.1-13.4). Younger age (<35 years) was associated with a 6-fold increase in the
odds of current ENDS use, independent of smoking status and other covariates
(OR=6.3, 95% CI 1.3-30.9). The most common reason given for using ENDS was
to quit smoking cigarettes (52%) and another 12% reported using to reduce the
number of cigarettes smoked. Dual use of ENDS and combustible cigarettes was
high. From these cross-sectional data it is unclear the extent to which dual use
represents a transitory stage toward quitting cigarette smoking, or a pattern of
sustained nicotine addiction which might undermine cessation attempts.

FUNDING: No funding
JUSTIFICATION: High levels of exposure to known harmful constituents for
smokeless tobacco users is a cause of concern for individual and public health.
CORRESPONDING AUTHOR: Cindy Chang, FDA/CTP, Building 71, Room G335,
10903 New Hampshire Avenue, Silver Spring, MD 20993-0002, United States,
Phone: 301.796.9267, Email: cindy.chang@fda.hhs.gov
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RACIAL DIFFERENCES IN SMOKING BEHAVIORS AMONG
PARTICIPANTS IN THE ACRIN NATIONAL LUNG SCREENING
TRIAL (NLST)
Giselle K. Perez, PhD*1, Pallavi Kumar, MD1, Kelly Hyland, BA1, Elyse R. Park,
PhD, MPH1, Ilana F. Gareen, PhD2, JoRean D. Sicks, MS2, Christopher Lathan,
MD3, 1Massachusetts General Hospital, 2Brown University, 3Dana-Farber Cancer
Institute
Cigarette smoking is an important modifiable risk factor for lung cancer and a
leading cause of cancer death. Blacks have proportionally higher lung cancer
mortality rates and poorer smoking cessation outcomes compared to whites. Lung
cancer screening with low-dose computed tomography (LDCT) may help promote
early detection of lung cancer and smoking cessation efforts amongst high risk
populations; however, little is known about the impact of screening on smoking
behaviors. In this sub-study of the NLST, we examined smoking behaviors among
1623 white (mean age 60.9 years) and 248 black (mean age 59.6 years) smokers
at 4 ACRIN sites. Racial differences in smoking behavior (24-hour, 7-day quit
attempts, and 6-month abstinence) were compared at 12 months post-screening.
At baseline, white smokers had a higher intensity of tobacco use (56.8 vs. 48.6
mean pack-years, p<0.001), longer duration of smoking (43.0 vs. 41.9 years,
p=0.04), and higher daily cigarette consumption (26.5 vs. 23.3, p<0.001) compared
to black smokers. At 12 months post-screening, black smokers were more likely to
report more 24-hour quit attempts (50.4% vs. 41.8%, p=0.03); however, there were
no significant differences in rates of 6-month continuous abstinence (p=0.83). Less
than 2% of both white and black smokers were referred to cessation programs,
only 5-6% participated in such programs, and less than 19% reported use of NRT.
Black race was associated with a higher likelihood of a 24-hour (OR 1.5, 95% CI
1.1, 2.0) and 7-day quit attempt (OR 1.5, 95% CI 1.05, 2.03); however, only CT
screening was associated with 6-month continuous abstinence (OR 1.6, 95% CI
1.1, 2.2). In conclusion, black smokers reported a greater number of quit attempts
compared to white smokers; however, black smokers did not have higher rates of
sustained smoking cessation. This may be partially due to low rates of cessation
support. Lung cancer screening offers an important opportunity to counsel
smokers and convert quit attempts to sustained smoking cessation, particularly
for black smokers.

FUNDING: Study funded by the Oklahoma Tobacco Settlement Endowment Trust
JUSTIFICATION: This study adds to the body of research around e-cigarette use
and has the potential to inform public health and policy decisions involving their
use.
CORRESPONDING AUTHOR: Ashley White, MPH, Research Project Coordinator,
OUHSC, College of Public Health, 801 NE 13th Street, Oklahoma City, OK 73104,
United States, Phone: 405-271-2229 ext 48613, Email: ashley-white@ouhsc.edu

POS4-48

TOBACCO SMOKE INCURSIONS IN MULTI-UNIT HOUSING
AMONG SPANISH AND ENGLISH SPEAKING HISPANICS
Robert McMillen, PhD*1,2, Karen Wilson, MD, MPH2,3, Michelle Torok, PhD3,
Monica Rosas Gutierrez, MS1, 1Mississippi State University, 2AAP Richmond
Center, 3University of Colorado Denver, School of Medicine
Many Hispanics live in multi-unit housing (MUH) without smoking restrictions.
Tobacco smoke diffuses between units, potentially affecting non-smoking residents.
Hispanics for whom English is not their primary language may be particularly
vulnerable due to language barriers and immigration concerns. The objective of
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this study is to describe tobacco smoke incursions in MUH for Spanish and English
speaking Hispanics. We recruited U.S. resident 18+ years living in MUH from a
nationally representative online panel. Analyses are limited to Hispanic residents.
Variables included demographics, tobacco use, building policies, and frequency
of smelling smoke in their unit. Chi-square and logistic regression models were
done on data weighted to adjust for design effects. Completion rate was 60%,
resulting in 3,696 U.S. adults, 607 of whom self-reported being Hispanic (53%
were male and 43% were administered the survey in Spanish). Compared to
English speakers, more Spanish speakers reported smoke free policies for units
(57% vs. 41%, p<.01), believed that smoking should not be allowed in units (87%
vs. 61%, p<.01), had a child living in the home (67% vs. 37%, p<.01), and did not
have a smoker living in the home (84% vs. 69%, p<.01). There were no differences
in household rules against smoking inside the home (70% vs. 63%). Among smoke
free households, reported unit incursions were significantly higher for Spanish
speakers (37% vs. 25%, p<.01). Of those with incursions, Spanish speakers were
more likely than English speakers to report daily or weekly incursions (73% vs.
53%, p<.01). Despite reporting more incursions, Spanish speakers were much
less likely to complain to their landlord about these incursions (13% vs. 44%,
p<.01).These differences persisted in multivariate models adjusting for age, sex,
and child in the home. Many Hispanic residents of MUH experience tobacco
smoke incursions into their private homes. Although Hispanics who primarily
speak Spanish are more likely to live in buildings in which smoking is not allowed
in units, they are more likely to report tobacco smoke incursions into their units.
Access to smoke-free housing should be a right for all.

JUSTIFICATION: This study demonstrates significant gaps in care for hospitalized
smokers; health systems need to implement more effective systems to ensure that
all patients receive optimal care, especially for high-risk populations.
CORRESPONDING AUTHOR: Ellie Grossman, MD MPH, NYU School of
Medicine, Bellevue Hospital, Medicine Clinic, New York, NY 10016, United States,
Phone: 212-263-6387, Fax: 212-562-1597, Email: ellie.grossman@med.nyu.edu
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TOBACCO CONTROL THROUGH CORPORATE SOCIAL
RESPONSIBILITY
Vijay Bhasker Yetapu*, VChangeU.
Research shows that when employers implement a Tobacco free policy,
tobacco users are more likely to quit. Looking after the wellbeing of the employees
is an essential and indispensable part of any organization.
As Corporate Social Responsibility (CSR) has become mandatory in India, we
have conducted "Healthy and Happy Living" workshops under CSR activity for
several public and private sector companies in 2 states and 12 districts of India.

FUNDING: Support for this article has been provided in part by Legacy and the
Flight Attendant Medical Research Institute. The information, views, and opinions
contained herein are those of the authors and do not necessarily reflect the views
and opinions of Legacy or the Flight Attendant Medical Research Institute.

The objective was to encourage employees and their family members to focus
on key health behaviours such as increasing physical activity, improving eating
habits, reducing stress, and ceasing tobacco and alcohol use among addicts.

CORRESPONDING AUTHOR: Robert McMillen, PhD, Associate Professor,
Mississippi State University, Social Science Research Center, One Research
Park, Starkville, MS 39759, United States, Phone: 6623252742, Email: robert.
mcmillen@ssrc.msstate.edu

Conducted workshops under CSR activity for Gujarat State Electricity
Corporation Ltd, covering seven power plants located in 8 districts, delivered 72
Sessions for the employees, family members, students and villagers.
Conducted similar workshops for Exel Rubber Ltd in Andhra Pradesh covering
4 districts, delivered 20 Sessions on Tobacco and Alcohol Awareness for the
employees of five manufacturing units.
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A PROFILE OF HOSPITALIZED SMOKERS AND THE CARE THEY
RECEIVE

We have spread the awareness about harms of Smoking, Chewing Tobacco on
health and environment.

Ellie Grossman, MD, MPH*, Alissa Link, MPH, Erin Rogers, MPH, Binhuan Wang,
PhD, Scott Sherman, MD, MPH, New York University School of Medicine

Awareness through creative videos and innovative posters along with effective
presentation in regional language has helped in achieving a better outcome.

Background: Identification and treatment of patients who smoke is a priority for
hospitals. Patients with mental illness tend to smoke at higher rates than those
without, but there is a paucity of evidence about the state of treatment offered to
these patients.

Out of 16852 members who attended the sessions, we could see instant
response from 963 members who have quit their addictions on the same day and
many other decided to give away their addictions at the earliest.
Over 90% of the members could completely quit and less than 10% couldn't
stay quit.

Methods: As part of a randomized controlled trial of post-discharge smoking
cessation interventions, we assessed care for smokers at two large hospitals in
New York City. Adult patients were eligible for study inclusion if they: smoked
at least one puff of a cigarette in the past 30 days; spoke English, Spanish,
or Mandarin; were not incarcerated or in police custody; were not pregnant or
breastfeeding, and had a U.S. phone number. Study staff reviewed participants'
electronic medical records (EMR) for information about type of inpatient unit,
history of medical or psychiatric illnesses, and tobacco treatment received.

In house medical staff has supported the addicts in quitting process.
Family members who attended the workshop have decided to keep their homes
Tobacco Free for protecting the other family members from SHS.
The Heads of the plant have released notices to all employees and the shop
owners on prohibition of smoking in public places and to ban the sale of tobacco
in their plants.

Results: From July 2011 to April 2014, we enrolled 1619 study participants. 632
(39%) were on psychiatric inpatient units. Mean age was 48 years, 79% were male.
Smoking status was assessed at admission in 1582 (98%) and bedside counseling
was provided in 1411 (88%). Of those that received counseling, the EMR indicated
that 1122 received it from nurses and 153 received it from physicians. For 707
patients (44%), physicians ordered smoking cessation pharmacotherapy during
hospitalization. On discharge, 295 patients (19%) were prescribed cessation
medication. Patients on psychiatric units were more likely to be counseled by their
physician regarding smoking cessation (odds ratio (OR) 1.58, 95% CI 1.02-2.45)
and were more likely to be prescribed cessation medication in hospital (OR 3.08,
95% CI 2.46-3.86) than were patients on non-psychiatric units. There was no
association between type of inpatient service (psychiatric vs. non-psychiatric) and
likelihood of prescription of smoking cessation medication at discharge.

The success of these workshops attributed to conduct similar workshops in
other companies.
FUNDING: No Funding.
JUSTIFICATION: This approach will be a breakthrough in protecting public health
by raising awareness in every section of the society.
CORRESPONDING AUTHOR: Vijay Bhasker Yetapu, PG, President, VChangeU,
Health and Education, 109, Pasha Colony, Puppalguda, Hyderabad, WI Telangana
500089, India, Phone: 919030309333, Email: vijaybhasker@vchangeu.com

Conclusions: At urban safety-net hospitals, patients who smoke have high
rates of mental illness and substance use disorders. Although assessment
and counseling are provided at relatively high rates, there is much room for
improvement in use of smoking cessation pharmacotherapy.
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p = .10. However, there was a significant difference in the confidence in the ability
to quit, with those in the high activity group being significantly more confident than
those in the low PA group, t(221) = -2.2, p = .03. Cessation success rates and the
mediating effect of confidence will also be presented (analyses pending). Results
suggest that greater PA is associated with increased quit confidence, even though
there is no difference in smoking intensity (CPD). Physical activity may play an
important role in cessation success by increasing confidence levels.

A PROFILE OF "FULL-TIME" ADOLESCENT SMOKERS
Sabastian Tapia*, Courtney Manion, Sarah Ghattas, Amanda LaCue, Melissa
Mercincavage, Steven Branstetter, Kimberly Horn
Adolescent smoking is defined, in part, by irregular smoking behaviors: teens
tend to smoke fewer cigarettes per day than adults, tend to smoke more on
weekends than on weekdays, and they have high rates of intermittent or non-daily
smoking. However, for a small population of teen smokers, cigarette use is not
only regular, it has become a "full time" job. Specifically, in a sample of over
8,000 adolescent smokers seeking to quit nearly 3% smoked over 2 packs of
cigarettes per day. That totals, on average, a cigarette every 30 waking minutes.
This small sub-population of smokers may be at significant risk for a range of
negative consequences related to such heavy smoking behaviors, including
social, occupational and health outcomes. Understanding this subpopulation may
help identify those smokers most likely to be at high risk and well as help guide
interventions and target specific behaviors and beliefs associated with high risk
smoking.

FUNDING: No funding.
JUSTIFICATION: Gaining a greater understanding as to what role physical activity
can play in confidence to quit may inform cessation programs for adolescents.
CORRESPONDING AUTHOR: Russell Nye, Pre-Doctoral Candidate, The
Pennsylvania State University, Biobehavioral Health, 219 Biobehavioral Health,
University Park, PA 16802, United States, Phone: 8143082049, Email: rtn111@
psu.edu
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EVALUATION OF A SMOKING CESSATION TEXT MESSAGE
PROGRAM FOR PREGNANT WOMEN AND NEW MOTHERS

Participants were 8,855 adolescent (M=15.9 years; SD=1.26) smokers (56%
female) measured prior to participation in the American Lung Association's
Not-On-Tobacco program. Overall, the sample smoked 15 cigarettes per day
on average (SD=9.9). Among this population, a total of 3.4% (N=302) reported
smoking 2 packs of cigarettes a day or more (>40 cigarettes per day). Significantly
more of the heavy smokers were male (4.4%) as compared to females (2.7%),
X2 (2, N=8834) = 20.01, p = < .01. Heavy smokers started smoking younger than
lighter smokers, t(8699) = 8.87, p <. 001, and were significantly less confident in
their ability to quit, t(8704) = 2.80, p <.01. The heavy smokers were more likely to
believe that smoking is an effective tool for weight loss t(1469) = 3.50, p <. 001 and
stress management t(1669) = 2.21, p <. 05 compared to lighter smokers. Finally,
heavy smokers were less likely than lighter smokers to enjoy school t(1200) =
2.50, p <. 01 and less likely to rate school attendance and grades as important
t(1999) = 2.51, p <. 01.

Sondra Dietz, MA, MPH1, Bethany Tennant, PhD1, Brian Keefe, MA*1, Mary
Schwarz1, Carol Freeman1, Erik Augustson, PhD, MPH2, Heather Patrick, PhD2,
1
ICF International, 2The National Cancer Institute

PHYSICAL ACTIVITY PREDICTS QUIT CONFIDENCE IN YOUTH
SMOKERS

The negative health effects of smoking both during pregnancy and early
post-partum, on mother and child, are well established. Despite this, some
women continue to smoke during pregnancy or re-initiate smoking after delivery.
Increasing the number of pregnant women who abstain from cigarette smoking and
reducing smoking relapse among postpartum women who quit during pregnancy is
therefore a key public health goal. One way to effectively increase attempted and
sustained quit attempts among these women may be through emerging mHealth
technologies, such as text message intervention programs. The goal of this
in-depth interview pilot study was to explore knowledge, attitudes, and behaviors
related to smoking cessation and pregnancy and feelings toward the National
Cancer Institute's SmokefreeTXT smoking cessation text message intervention
among nine current or former smokers who were pregnant or gave birth in the
past year. Findings from the interviews revealed that the main reasons pregnant
women and new mothers smoked was to deal with stress and boredom, yet all of
the women wanted to quit smoking because they believed it would be healthier
for them, their unborn baby, and their existing children. The interviews also
showed that all of the women liked the consistency of the SmokefreeTXT program
messages and support, and the ability to reach out when having a craving. In order
to most effectively address the needs of pregnant and early postpartum smokers
and those who recently quit, text message programs should be customizable and
interactive. The data gathered from these interviews are being used to inform the
development of new text message libraries and materials geared to help pregnant
women and mothers take steps toward leading a healthier, smoke-free lifestyle.

Russell Nye*, Steven Branstetter, Kimberly Horn

FUNDING: The National Cancer Institute

FUNDING: No Funding
JUSTIFICATION: Understanding this subpopulation may help identify those
smokers most likely to be at high risk and well as help guide interventions and
target specific behaviors and beliefs associated with high risk smoking.
CORRESPONDING AUTHOR: Steven Branstetter, Phd, Assistant Professor,
Penn State, University, 108 BBH Building, University Park, PA 16802, United
States, Phone: 814-865-7793, Email: sab57@psu.edu
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CORRESPONDING AUTHOR: Brian Keefe, MA, Digital Strategist, ICF
International, 530 Gaither Road, Rockville, MD 20850, United States, Phone:
301-407-6894, Email: brian.keefe@icfi.com

Regular physical activity (PA) has a range of benefits than include decreased
risk of chronic disease, improved psychological well-being, and a sustainable
energy balance. Overall, smokers tend to engage in less PA compared to nonsmokers, however, smokers to who increase their PA over time are more likely to
be successful in their quit attempts. Nevertheless, specifically how physical activity
may increase cessation success is not fully understood. Smoking cessation have
ventured towards understanding quit confidence and it's multi-level complexity, but
few researchers have attempted to gain a greater understanding of the connection
between PA and quit confidence. Gaining a greater understanding as to what role
PA can play in confidence to quit may inform cessation programs for adolescents.
The present study sought to examine the relation between PA and quit confidence
in a population of adolescent smokers.
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ELECTRONIC-CIGARETTE MODEL PREFERENCES: A U.S.
POPULATION STUDY
Caroline Chen, PhD*, Shu-Hong Zhu, PhD, Lu Yin, MS, Yue-Lin Zhuang, PhD,
University of California, San Diego

Participants were 233 (54% female) adolescent smokers between 14 and
19 years (M=16.53; SD = 1.33). Participants completed a series of self-report
questionnaires, including smoking history and average minutes per day of PA,
which was divided into high activity (>31 minutes) and low activity (<30 minutes).
All questionnaire were administered prior to entering the Quit n' Fit program, and
adaptation of the Not-On-Tobacco intervention. Participants smoked, on average
12.3 cigarettes per day (CPD) (SD = 9.5) and started smoking at an average age of
11.5 years (SD=2.7). Independent samples t-test reflect that there was no difference
between high activity and low activity groups on the number CPD, t(221) = 1.6 or ,

As electronic cigarette design continues to evolve, devices may generally be
grouped into two models: "cigalikes" and "tank" systems. "Cigalikes" come in
disposable and refillable types and mimic the appearance of traditional cigarettes.
"Tanks" feature a prominent refillable chamber which users can fill with nicotinecontaining e-liquid in a wide range of flavors and nicotine concentrations. Tanks
are generally capable of delivering more nicotine than cigalikes. This study
examined the preference of these two models in a probability sample of adult
current and former smokers representative of the population of the United States.
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A total of 3,708 current smokers and 2,852 former smokers participated. The
primary outcome was choice of e-cigarette model: cigalikes or tank systems and
e-cigarette use is defined as "currently using" when respondents answered the
question, "do you currently use e-cigarettes every day, some days, or not at all?"
The findings show that former smokers were significantly more likely to use tanks
than current smokers (58.0% vs. 45.6%), while current smokers were significantly
more likely to use cigalikes than former smokers (61.2% versus 45.7%). Smokers
who have made at least one quit attempt in the last 12 months were more likely
to use tanks than smokers who have not made a quit attempt (54.9% vs. 33.4%).
Furthermore, among those who made a quit attempt, the rate of using tanks was
higher for those who succeeded than for those who failed (60.8% vs. 52.9%).
In summary, the preference for tanks is positively correlated with smokers'
intention to quit smoking and their success in quitting. Findings suggest that tank
models' ability to deliver high levels of nicotine and adaptability may be important
considerations for the design of e-cigarettes as possible cessation aids. Future
longitudinal studies should examine whether dual users switch from cigalikes to
tanks as they become motivated to quit smoking.

in sending and receiving text messages. Should this type of intervention be
considered in the future to meet Joint Commission Tobacco Use Measures, careful
consideration should be given to inclusion criteria to allow for broader participation.

FUNDING: This study was supported by the National Cancer Institute of the
National Institutes of Health under the State and Community Tobacco Control
Initiative, Award Number U01CA154280. The content is solely the responsibility
of the authors and does not necessarily represent the official views of the National
Institutes of Health.
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JUSTIFICATION: Paper informs policy on whether electronic-cigarettes have a
potential role to play in population smoking cessation.

Heather Travis, MA*1, Kelli-an Lawrance, PhD1, Amanda Kirkwood, MA1, Peter
Selby, MBBS2, 1Brock University, St. Catharines, Ontario, Canada, 2Centre for
Addiction and Mental Health and University of Toronto, Toronto, Ontario, Canada

FUNDING: This study was funded through the Penn State Center for Integrated
Healthcare Delivery Systems, a unit of the Clinical and Translational Sciences
Institute.
JUSTIFICATION: A text message system may be considered as a way to meet
the Joint Commission Core Measurement of assessing tobacco use status after
discharge.
CORRESPONDING AUTHOR: Erin Hammett, B.S. Biobehavioral Health, Human
Research Technologist, Penn State University College of Medicine, Public Health
Sciences, 500 University Drive, Hershey, PA 1703.3, United States, Phone: 717531-4637, Email: ehammett@psu.edu

FREE AND EASY: REMOVING BARRIERS INCREASES YOUNG
ADULTS' INTEREST IN NICOTINE PATCHES AND GUM

CORRESPONDING AUTHOR: Caroline Chen, PhD, Postdoctoral researcher,
University of California, San Diego, 9500 Gilman Drive #0905, San Diego, CA
92093, United States, Phone: 858-300-1058, Email: cac025@ucsd.edu

Background: Young adult smokers who want to quit may not use nicotine
replacement therapy because the cost is prohibitive. To eliminate this barrier,
Leave The Pack Behind (an Ontario government-funded, age-tailored tobacco
control program) established an online ordering platform offering free, 8-week
treatment courses of nicotine patches or gum to young adults (18-29 years) who
meet health eligibility criteria and agree to complete 3 research surveys. We
examined the demographic and tobacco use characteristics of young adults who
accessed nicotine replacement products through the online platform.
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ASSESSING ELIGIBILITY FOR A PILOT STUDY TO PROVIDE
A TEXT-BASED SMOKING CESSATION INTERVENTION TO
SMOKERS DISCHARGED FROM THE HOSPITAL

Methods: The ordering system was consistently promoted through social and
traditional media on all post-secondary campuses and extensively in communities
across Ontario.

Erin Hammett, BS*, Susan Veldheer, M.S, RD, Jessica Yingst, MS, Shari
Hrabovsky, MSN, Jonathan Foulds, PhD

Results: Between September 30, 2013 and August 31, 2014 11,709 individuals
(3% of all young adult smokers in Ontario) visited the ordering site. Of these, 7,781
completed the screening; and 4,896 (63%) were eligible to receive patch/gum and
completed the baseline survey. The average age of participants was 24.5 years
(SD = 3.4) and 47% were male. A majority (67%) of orders were placed by young
adults not enrolled in a college or university with 49% reporting their highest level
of education to be high school or less. Most smokers (81%) reported smoking ≥10
cigarettes per day and a high level of nicotine dependence was observed with
79% having their first cigarette within 30 minutes of waking. A higher proportion of
smokers ordered patch (64%) than gum (36%). On a 5-point Likert scale, smokers
reported strong intentions to use the nicotine replacement products every day as
recommended (M = 4.6, SD = 0.9).

Background: Joint Commission Tobacco Use Measures require providing
treatment to and following up with smokers who have been discharged from the
hospital. These standards are currently optional, but could become mandatory.
This analysis assessed whether hospitalized smokers met inclusion criteria to
participate in a pilot study that uses text messages to provide smoking cessation
information and follow-up after discharge.
Methods: Participants self-identified as tobacco users at the time of admission
and were offered smoking cessation counseling by licensed health professionals.
Those who accepted counseling were further screened for inclusion in the study.
Main factors affecting inclusion were tobacco and/or technology related. Tobacco
inclusion criteria included smoking 20 cigarettes in the 30 days prior to admission
and being willing to give up all forms of tobacco. Technology inclusion criteria
included participants having a cell phone with them capable of receiving text
messages and being willing to send and receive text messages. Participants with
incomplete screening data were not included in the analysis.

Discussion: Today's young adults are accustomed to the ease and immediacy
of online transactions. In just under a year, the online platform resulted in 4,896
young adult smokers receiving nicotine replacement products. This online platform
meets a need that has not been filled before. It appears to be an appealing and
tailored service for young adults that increases young adults' access to evidencebased interventions.
FUNDING: This study was funded by the Government of Ontario.

Results: 303 tobacco users accepted inpatient counseling and were screened for
the study, of which 27% (n=83- were eligible, consented, and enrolled. Among
those who were not eligible, 35% (n=77- were excluded for tobacco inclusion
criteria, 33% (n=73- for technology inclusion criteria (n=60 had no phone with them
and capable of receiving text messages and n=13 were not interested in sending
and receiving text messages-, and 22% (n=48- for both tobacco and technology
inclusion criteria. 10% (n=22- were not eligible for other reasons.

CORRESPONDING AUTHOR: Heather Travis, MA, Manager, Brock University,
Leave The Pack Behind, 500 Glenridge Avenue, St. Catharines, ON L2S3A1,
Canada, Phone: 905-688-5550 EXT. 3702, Email: htravis@brocku.ca

Conclusion: In this small pilot study, the majority of exclusions were related to
screening criteria created prior to implementation. It should be noted that only a
small number of exclusions (n=13- were due to the participant being uninterested
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unit prices of combustible cigarette puffs, showing e-cigarettes to satisfy another
definition of behavioral economic substitutability. E-cigarette puff availability
decreased tobacco cigarette puff consumption significantly more so than did the
availability of nicotine gum. These data suggest that e-cigarettes may serve as a
behavioral economic substitute that decreases consumption of tobacco cigarettes.
Although important questions remain, such as whether e-cigarettes cause harm
themselves, or whether they may prevent or delay nicotine cessation among
smokers, these data indicate that e-cigarettes may potentially serve a powerful
role as smoking cessation or reduction aids.

YOUNG ADULT LIGHT SMOKERS INTEREST IN USING NICOTINE
PATCHES AND GUM TO QUIT SMOKING
Amanda Kirkwood, MA1, Heather Travis, MA*1, Kelli-an Lawrance, PhD1, Peter
Selby, MBBS2, 1Brock University, St. Catharines, Ontario, Canada, 2Centre for
Addiction and Mental Health and University of Toronto, Toronto, Ontario, Canada
Background: Most nicotine replacement giveaway programs do not offer
products to smokers who smoke fewer than 10 cigarettes per day. Leave The Pack
Behind (an Ontario government-funded, age-tailored tobacco control program)
recently established an online ordering platform offering free, 8-week treatment
courses of nicotine patches or gum to young adults (18-29 years) who meet health
eligibility criteria, smoke at least 1 cigarette per day, and agree to complete 3
surveys. We examined the demographic and tobacco use characteristics of light
(<10 cigarettes per day) versus heavy (≥10 cigarettes per day) smokers who
accessed nicotine replacement products through the online platform.

FUNDING: This work was supported by NIDA grants T32 DA07209 and R01
DA032363.
CORRESPONDING AUTHOR: Patrick Johnson, PhD, Postdoctoral Fellow, Johns
Hopkins University School of Medicine, Psychiatry and Behavioral Sciences, 5510
Nathan Shock Drive, Baltimore, MD 21224, United States, Phone: 410-550-1979,
Email: pastejohn@jhmi.edu

Methods: The ordering system was consistently promoted through social and
traditional media on all post-secondary schools and extensively in communities
across Ontario.
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WILL COMMUNITY COLLEGE STUDENTS ENGAGE IN USING
A WEB ASSISTED TOBACCO INTERVENTION? PRELIMINARY
FINDINGS FROM THE WATI STUDY

Results: Between September 30, 2013 and August 31, 2014 11,709 individuals
(3% of all young adult smokers in Ontario) visited the ordering site. Of these, 7,781
completed the screening; and 4,896 (63%) were eligible to receive patch/gum and
completed the baseline survey. About 1/5 of the smokers who accessed products
smoked < 10 cigarettes per day. Light smokers smoked an average of 5.8 (SD =
2.0) cigarettes per day compared to 19.1 (SD = 8.1) for heavy smokers (t = -92.1,
p < .001). Forty-four percent of light smokers smoked within 30 minutes of waking
versus 87% for heavy smokers (chi square = 822.6, p < .001). Equal proportions
(50%) of light smokers ordered gum and patch whereas a higher proportion of
heavy smokers ordered patch (67%) compared to gum (33%) (chi square = 94.1,
p < .001).

Scott McIntosh, PhD*1, Susan M. Zbikowski, PhD2, Mark Campbell, BSc2, Kelly
Carpenter, PhD2, Ryan Jones, MS, MBA1, Deborah J. Ossip, PhD1, 1University of
Rochester Medical Center, Rochester, NY, 2Alere Wellbeing, Seattle, WA
Community college (CC) students represent a growing and underserved priority
population for cessation intervention. About one third have used tobacco in the
past month, and their smoking prevalence (about 28%) is consistently higher
than the national adult prevalence (18.9%). Interventions for college smokers
are limited, despite that fact that college smoking is increasing, and very little is
known about interventions with CC students. Web Assisted Tobacco Interventions
(WATIs) have been shown to be effective in other populations, but only when
there is high utilization. Interactivity, content and features need to be studied for
associations with higher utilization.

Discussion: Young adult light smokers are interested in nicotine replacement
therapies and are willing to seek treatment. Heavier smoking and stronger
addiction cannot be seen as necessary indications for nicotine replacement
products. Follow-up will demonstrate the effectiveness of offering this service
to heavy and light smokers. Usage patterns and cessation outcomes are under
investigation.

In this comparative effectiveness trial, we aimed to explore whether CC students
would successfully quit when provided with WATIs. Participants were randomized
to either a WATI with articles and manual progress tracking tools or a WATI with
highly interactive content and tools. This paper aims to answer the question: "Will
CC students use a Web Assisted Tobacco Intervention to quit smoking?"

FUNDING: This study was funded by the Government of Ontario.
CORRESPONDING AUTHOR: Heather Travis, MA, Manager, Brock University,
Leave The Pack Behind, 500 Glenridge Avenue, St. Catharines, ON L2S3A1,
Canada, Phone: 905-688-5550 EXT. 3702, Email: htravis@brocku.ca

Between September 2012 and July 2014, 798 students were enrolled in the
study. Data demonstrate that CC students will use a WATI: logins averaged 2.6
times. Students took advantage of the types of content and features available
through the program to which they were assigned. That is, those assigned to a
WATI with static content and manual progress trackers demonstrated use of these
resources (use rates range from 2-68%). Conversely, those assigned to a WATI
with more interactive features used the interactive tools such as an online quit plan
tool (81%) and online interactive trackers (10%-77%), with relatively lower use
of static articles and other content compared to students in WATI (3-12% use vs
12-37% use). Patterns of utilization will be described in detail.
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BEHAVIORAL ECONOMIC SUBSTITUTABILITY OF E-CIGARETTES
AND TOBACCO CIGARETTES
Patrick S. Johnson*, Olga Rass, Lauren R. Pacek, Matthew W. Johnson
Electronic cigarettes (e-cigarettes) are at the center of considerable public
health controversy. While e-cigarettes may cause unknown harms, they might also
decrease public health harms by serving as substitutes that reduce or replace the
use of tobacco cigarettes, which are associated with overwhelming mortality. The
public health impact of e-cigarettes may therefore depend on their substitutability
for tobacco cigarettes. This study administered behavioral economic hypothetical
purchasing tasks assessing the reinforcer interactions among e-cigarettes and
tobacco cigarettes among individuals who use both products. Results showed
that when either tobacco cigarettes or e-cigarettes were exclusively available,
participants consumed a greater number of e-cigarette puffs than tobacco
cigarette puffs at the lowest monetary unit price (demand intensity), and that
increases in unit price caused less dramatic decreases in e-cigarette consumption
than tobacco cigarette consumption (elasticity). When available concurrently,
as the unit price of tobacco cigarette puffs increased, consumption of tobacco
cigarette puffs decreased, and the consumption of e-cigarette puffs increased,
meaning that e-cigarettes met one definition of behavioral economic substitution.
In those who had used nicotine gum, there was a trend for e-cigarettes to show
greater substitutability than nicotine gum. Moreover, the concurrent availability
of e-cigarette puffs decreased consumption of tobacco cigarette puffs across all

Overall, the data indicate that CC smokers will use a WATI for smoking
cessation, and use patterns vary based on available levels of resource interactivity.
Though the effectiveness of these programs on smoking abstinence remains to be
determined, current results indicate the viability of this modality for reaching this
underserved and under-researched population.
FUNDING: This work was supported by National Cancer Institute Grant
#R01CA152093-01 (McIntosh, PI).
JUSTIFICATION: Identification of web-based features, content, and interactivity
elements that increase utilization and/or efficacy in tobacco cessation with this
under-researched priority population will inform interventionists and researchers.
CORRESPONDING AUTHOR: Scott McIntosh, PhD, Associate Professor,
University of Rochester, Public Health Sciences, 265 Crittenden Blvd, Rochester,
NY 14642, United States, Phone: 5858029944, Email: scott_mcintosh@urmc.
rochester.edu
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making it seem possible, desirable, and thus something to strive for. We sought
to examine how home smoking rules and other household members' smoking
behaviors related to low-income smokers' past quit attempts, readiness to quit,
and self-efficacy to quit.

Zoubida Zaidi, PhD*, Mokhtar Hamdicherif, PhD, Cancer Registry of Setif,
University Hospital of Setif, Algeria

Methods: OPT-IN was a randomized controlled trial of proactive tobacco
cessation outreach. The study recruited adult smokers age 18-64 from the
administrative databases of the state-subsidized Minnesota Health Care
Programs. The present analysis used data from OPT-IN's baseline survey, which
was completed by 2,406 participants and conducted in 2011/12. We tested
household environmental factors' associations with past-year quit attempts,
readiness to quit, and quitting self-efficacy in regression models adjusted for race,
education, income, age, gender.

INCIDENCE, MORTALITY AND SURVIVAL TRENDS OF SMOKINGRELATED CANCERS IN WOMEN IN SETIF, ALGERIA, 1990-2009

Introduction: Tobacco use is the leading preventable cause of disease and
premature death, in Algeria and in the world. Our main objective is to estimate
the impact of the tobacco on the women's cancerous mortality and the morbidity
in the Wilaya of Setif.
Methods: Incidence datas, were obtained from the population-based cancer
registry of Setif, the cancer survival informations were obtained by the mortality
datas, this file was coupled with the active follow-up of the vital status of the
wilaya.

Results: Smokers who lived in homes with more restrictive household smoking
policies were more likely to report having made a quit attempt in the past year, had
greater readiness to quit, and greater self-efficacy related to quitting (all p<0.05).
Having more friends and family who smoke was associated with lower readiness
to quit (p<0.05) but was not related to past-year quit attempts or quitting selfefficacy. Having one or more household members who smoke was not related to
any of the outcomes examined.

These cancer sites included in the monograph 100E of the international agency
for research on cancer on 2012. The colorectal, the ovary, the breast cancers
and the myelogenous leukemia, by adding them to the list of the smokingrelated cancers with the significatvely relationship between tobacco use and the
following cancers included in the 2004 monograph : oral cavity and pharyngeal,
esophageal, stomach, liver, pancreatic, laryngeal, lung and bronchial, cervical
cancers and kidney, urinary bladder cancers.

Conclusions: This study was cross-sectional and thus it is unknown if
household policies preceded individuals' quit attempts, quit readiness, or selfefficacy. However, the relationship between household smoking policies and the
cessation-oriented outcomes suggests that pro-quitting adjustments to household
environment might possibly be accomplished though household policy change,
even in the presence of other household members who are smokers.

Our study consists in analyzing the cancer incidence trends in the period
1990-2009, cancer mortality in the period 2006-2009 and the cancer survival in
the two periods 1996-2000 and 2001-2005 of the smoking-related cancers (SRC)
among women in Setif, Algeria.

FUNDING: National Cancer Institute, National Institutes of Health (R01 CA141527)
JUSTIFICATION: If smokefree household policy does help facilitate cessation
attempts in low-income populations, this could be a useful intervention strategy.

Results: From 1990 to 1996, we registered an age-adjusted incidence
standardized rates (ASR) of the total cancers by 71,3 with an ASR of 34, 5 of the
SRC per 100,000 women/year.

CORRESPONDING AUTHOR: Rachel Widome, University of Minnesota, Div. of
Epidemiology & Community Health, 1300 S. 2nd St., Minneapolis, MN 55454,
United States, Phone: 612-624-3518, Email: widome@umn.edu

From 2005 to 2009, the ASR is 120, 3 of the total cancers with an ASR of 82, 1
of the SRC per 100,000 women/year.
A significantly increase incidence rates of the SRC for the both sexes, the
annual percentage change was (+7, 2%) in women. The mortality of the SRC
represents 47, 3% of the global mortality in women. On 2001-2005, cancer survival
of the SRC is uniformly low;
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E-CIGARETTE USE AMONG PREGNANT AND POSTPARTUM
WOMEN: PREVALENCE AND BELIEFS

Conclusions: The change over time in the smoking related cancers incidence
of females in Algeria can be explained fairly well by the increase in cumulative
cigarette consumption at the national level. Prevention and tobacco control efforts
are still needed to further reduce the burden of this disease.

Hannah Zornow, BA*1, Ariadna Forray, MD2, 1Division of Epidemiology and
Community Health, University of Minnesota, 2Department of Psychiatry, Yale
School of Medicine

FUNDING: No funding.

The popularity of e-cigarette use is growing, particularly among women.
E-cigarette companies are actively propagating the idea that e-cigarettes are safer
than cigarettes and an effective quit aid. Studies in several areas call into question
the safety of these products in pregnancy. The goal of this pilot project was to use
a brief survey to define the prevalence of e-cigarette use among pregnant and
postpartum women in New Haven, CT. We also assessed beliefs about harm to
the fetus/neonate rather than harm to the user.

CORRESPONDING AUTHOR: Zoubida Zaidi, University Hospital of Setif, Saadna
Abdenour, Setif, 19000, Algeria, Phone: 00213561728758, Email: zozaidi@yahoo.fr
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86 pregnant and postpartum women completed a one-time survey on electronic
cigarettes either in clinic or over the phone. Respondents were asked about
ever-use of e-cigarettes, use since becoming pregnant, history of smoking and
perceptions of harm to the fetus/neonate as compared to cigarettes. Analysis was
done using Fisher's exact test.

THE RELATIONSHIP OF HOUSEHOLD SMOKING ENVIRONMENTS
AND CESSATION HISTORY, PLANS, AND SELF-EFFICACY
AMONG LOW-INCOME SMOKERS
R. Widome*1, A.M. Joseph2, P. Hammett3, D. Burgess4, J. Thomas2, J. Saul5, B.
Clothier6, S.S. Fu4, 1Division of Epidemiology and Community Health, University of
Minnesota, 2Department of Medicine, University of Minnesota, 3Center for Chronic
Disease Outcomes Research (CCDOR), Minneapolis VA Medical Center and
Division of Epidemiology and Community Health, University of Minnesota, 4Center
for Chronic Disease Outcomes Research (CCDOR), Minneapolis VA Medical
Center, Department of Medicine, University of Minnesota, 5North American
Quitline Consortium, 6Center for Chronic Disease Outcomes Research (CCDOR),
Minneapolis VA Medical Center

8.1% (n=7) of participants had not heard of e-cigarettes and did not complete
the remainder of the questionnaire. 79 responses were evaluated. 22% (n=18) of
those who completed the questionnaire endorsed ever-use of e-cigarettes. 5.1%
(n=4) endorsed use since becoming pregnant. 3.8% (n=3) had been screened for
e-cigarette use by a medical provider. 22.8% (n=18) believed that e-cigarette use
during pregnancy is less harmful to the fetus than cigarette use. 22.8% (n=18)
believed that e-cigarette use while breastfeeding is less harmful to the neonate
than cigarette use. History of smoking was associated with ever-use of e-cigarettes
(p<0.05) in this population but not the belief that e-cigarettes are less harmful to
the fetus than cigarettes. However, ever-use of e-cigarettes was associated with
this belief (p<0.05).

Objective: Low-income smokers face numerous barriers to quitting smoking
that include hurdles at the individual level (e.g. lack of knowledge about evidencebased tobacco treatment) and environmental factors (e.g. broader community
norms, social circle factors that may subtly discourage quitting). Despite these
barriers, low-income smokers' household environments could facilitate quitting by
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The preliminary data indicate that, while e-cigarette use during pregnancy and
postpartum is not common, it is present and that a large minority of this population
believes that e-cigarette use in pregnancy and while breastfeeding is less harmful
to the fetus/neonate than cigarette use. Associations between beliefs and behavior
around e-cigarettes should be explored further in order to identify at-risk mothers.

TOBACCO AND NICOTINE CONTAINING PRODUCTS USE
PATTERNS AMONG COLLEGE STUDENTS IN USA
O. El-Shahawy*1, S. Cho2, A. McGann3, K. Hill3, 1School of Medicine, Virginia
Commonwealth University, Richmond, Virginia, United States, 2Virginia Institute
for Psychiatric and Behavioral Genetics, Virginia Commonwealth University,
Virginia, USA, 3Wellness Resource Center, Virginia Commonwealth University,
Virginia, USA

FUNDING: This research is supported by NIDA grant K12 DA 000167-21 (PI
Potenza)
CORRESPONDING AUTHOR: Hannah Zornow, BA, Medical Student, Yale School
of Medicine, 32 High St. , New Haven, CT 06510, United States, Phone: 914-7722999, Email: hannah.zornow@yale.edu

Background: The use of Tobacco and Nicotine Containing Products (TNCPs)
has been increasing among college students, creating dual use and multi-use of
tobacco products. There is little research which examines patterns of multipleTNCP’s use. This study explores these patterns among college age students.
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Methods: We conducted a cross sectional study using a random sample of
college students. An online self-administered survey version of the self-report
National College Health Assessment determined their use of cigarettes, hookah,
cigars, and smokeless tobacco in February 2014. Additional questions assessed
current use and intention to use e-cigarettes.

ASSESSMENT OF TOBACCO DEPENDENCE SCREENER AMONG
SMOKELESS TOBACCO USERS
Nasir Mushtaq, MBBS, PhD*, Laura A. Beebe, PhD, Oklahoma Tobacco Research
Center, University of Oklahoma Health Sciences Center

Results: 1012 students completed the survey. The mean age was 23.13 years
(SD=±5.45); 62% were females, 64% were white, 13.7% Black, 15.9% Asian
and 6.4% from other ethnicities. Most were undergraduate students (76%), 23%
were graduate students, and 1% were in other categories. Among current TNCP
users (n=313), 18% were cigarette users, 11% were waterpipe users, 8.3% were
E-cigarette users, 5.9% were cigar, little cigar and clove cigarette users, and
5.2% were smokeless tobacco product users. Concerning multiple use of TNCPs
over the past 30 days, 59% used a single product, 26.5% used two products,
9.3% used three products, 4.1% used four products and 1.2% used all 5 TNCPs
surveyed. Nevertheless, ever use of TNCP was 55.2% (n=610). Concerning ever
use of multiple products, 29.8% ever used a single product, 18.9% ever used two
products, 19.0% ever used three products, 17.8% ever used four products, and
14.4% ever used all 5 TNCP categories surveyed.

Variants of the FTQ and FTND are widely used to study dependence among ST
users. However there is a need for dependence measure which is based on the
clinical definition of dependence and is easy to administer. Tobacco Dependence
Screener (TDS), a self-administered 10-item scale, is based on the DSM-IV and
ICD-10 definitions of dependence. It is commonly used as a tobacco dependence
screening tool in cigarette smoking studies but it has not been evaluated for
dependence in ST users. The purpose of this study is to evaluate the TDS as a
measure of tobacco dependence among ST users.
Data collected from a community based sample of exclusive ST users living
in Oklahoma (n=95) was used for this study. TDS was adapted to be used for ST
dependence as the references for smoking were changed to smokeless tobacco
use. Concurrent validity and reliability of TDS were evaluated. Salivary cotinine
concentration was used as a criterion variable. Overall accuracy of the TDS was
assessed by ROC curve and optimal cutoff scores for dependence diagnosis were
evaluated.

Conclusions: Ever use of TNCPs is high among college students and current
use of multiple TNCPs is relatively high as well. Students experiment with multiple
TNCPs and many of them remain current users, which could cause increased
morbidity and mortality. There is a need to understand the behavioral characteristics
which contribute to experimentation and subsequent use of multiple TNCPs.

There was no floor or ceiling effect in TDS score (mean = 5.42, sd = 2.61).
Concurrent validity of TDS as evaluated by comparing it with FTND-ST was
affirmative. Study findings showed significant association between TDS and
salivary cotinine concentration. The internal consistency assessed by cronbach's
alpha indicated that TDS had acceptable reliability (alpha = 0.765). TDS was
negatively correlated with time to first chew/dip and positively correlated with
frequency (number of chews per day) and years of ST use. Results of logistic
regression analysis showed that at an optimal cutoff score of TDS 5+, ST users
classified as dependent had significantly higher cotinine concentration and
FTND-ST scores.

FUNDING: No Funding
JUSTIFICATION: There is a need to understand the behavioral characteristics
which contribute to experimentation and subsequent use of multiple tobacco and
nicotine containing products.
CORRESPONDING AUTHOR: Omar El Shahawy, Virginia Commonwealth
University, 830 East Main Street, Richmond, VA 23298, United States, Phone:
8042188270, Email: elshahawyo@vcu.edu

TDS demonstrated acceptable reliability and concurrent validity among ST
users. These findings are consistent with the results of previous cigarette smoking
studies evaluating TDS. A self-administered tobacco dependence measure based
on a clinical definition of dependence is an effective tool in research setting.
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THE ASSOCIATION BETWEEN E-CIGARETTE INFORMATION
SCANNING AND COGNITIONS AMONG YOUTH AND YOUNG
ADULTS: DOES CURRENT CIGARETTE SMOKING STATUS
MATTER?

FUNDING: Oklahoma Tobacco Research Center
CORRESPONDING AUTHOR: Nasir Mushtaq, MBBS, PhD, Assistant Professor,
Univesity of Oklahoma Health Sciences Center, Biostatistics and Epidemiology,
4502 East 41st Street, Tulsa, OK 74135, United States, Phone: 918-660-3680,
Fax: 918-660-3671, Email: Nasir-Mushtaq@ouhsc.edu

Jiaying Liu, MA*, Kirsten Lochbuehler, PhD, Laura A. Gibson, PhD, Robert C.
Hornik, PhD, Annenberg School for Communication, University of Pennsylvania
Introduction: E-cigarettes are affordable and easily accessible, are highly
promoted and advertised, and can be used in public places. Routine exposure to
e-cigarette information in the media or through conversations ("scanning") may
shape cognitions about e-cigarettes. We wondered whether scanning might relate
to cognitions differently for smokers and non-smokers. For example, smokers
might intend to use e-cigarettes in the hope of quitting, to the extent that they are
promoted as cessation tools. Alternatively, non-smokers might be attracted to using
e-cigarettes, to the extent that they are perceived as normative and harmless. The
aim of the current study was (1) to examine the association between e-cigarette
information scanning and related cognitions, and (2) to explore whether current
cigarette smoking status moderates this relationship.
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Methods: We collected a nationally representative telephone sample of
13 - 25 year olds from June - September 2014 (N = 814). The main outcome
measures were e-cigarettes related cognitions (beliefs about positive and negative
consequences, perceived norms, self-efficacy, and intentions to use e-cigarettes).
All estimates adjust for multiple possible confounders.

LIKING E-CIGARETTES: BRAND BEHAVIOR AND FAN
ENGAGEMENT OF E-CIGARETTE FACEBOOK PAGES
Alisa Padon*, Elissa Kranzler, Erin K. Maloney, Robert C. Hornik, University of
Pennsylvania

Results: On average the 13 - 25 year olds reported low current use of (14.1%)
and intentions to use (15.0%) e-cigarettes. Only the 17.3% who are smokers
showed a significant association of e-cigarette information scanning with positive
perceptions of and intentions to use cigarettes. Scanning was universally
associated with normative beliefs, but not with self-efficacy or beliefs about
negative consequences of e-cigarette use.

Introduction: With e-cigarette sales projected to top $2.5B in 2014, research
on their marketing and promotion is crucial. The FDA intends to regulate
e-cigarette marketing in traditional media, but social media will remain largely
unmonitored. Facebook has huge potential for reach and for the cultivation of
brand ambassadors.

Conclusions: Smoking and non-smoking youth and young adults differ in the
relationship of scanning e-cigarette information and the related cognitions about
e-cigarettes. Particularly smokers seem to be susceptible to routine exposure to
e-cigarette information; we speculate that they hope e-cigarettes will help them
quit. With regard to public health campaigns, changing norms and beliefs about
the positive consequences of using e-cigarettes may constitute mechanisms of
action, which need to be investigated in longitudinal research.

Methods: Using a Facebook analytics tool, we identified 44 e-cigarette brand
Facebook Pages and selected the 10 most liked Pages for analysis. Our dataset
consisted of all Page activities (Page and fan posts, fan likes, comments and
shares) over time. Fan engagement was calculated as the total likes, shares
and comments (LSC) for each post. We analyzed 5-10 posts with the highest
engagement per Page.

FUNDING: Research reported here was supported by NCI and FDA Center for
Tobacco Products (CTP) under grant # P50CA179546. The content is solely the
responsibility of the authors and does not necessarily represent the official views
of the NIH or the Food and Drug Administration.

Results: All Pages were created between 2010 and 2012. Engagement across
brands peaked in 2012, averaging 300 LSC per post per month and 200,000 total
LSC on the 10 pages. Despite having comparable Page posts and an increasing
fan base, total LSC fell to 134,000 in 2013, and is on track this year for 78,000.
A fan engagement score was calculated by dividing total 2014 LSC by total Page
likes. Scores ranged from 0.5 to 0.02. Photos were the most popular type of post.
The most used appeals were giveaways requiring fans to like, share, or comment
to receive free products (58%), with an average engagement of 362 LSC per post.
Asking users to comment on questions such as what flavors they like were used
in 14% and averaged 112 LSC. The most engaging posts were unrelated to the
product such as brain teasers and funny images, which averaged 2,724 and 1,914
LSC per post, respectively. Nearly 20% of the posts were anti-smoking.

JUSTIFICATION: The results of the current study offer important insights into how
routine exposure to e-cigarette information affects e-cigarette-related cognitions in
smokers and non-smokers in order to develop effective public health campaigns
targeting these subgroups.
CORRESPONDING AUTHOR: Kirsten Lochbuehler, University of Pennsylvania,
3620 Walnut Street, Philadelphia, PA 19104, United States, Phone: 2678005081,
Email: kirsten.lochbuehler@gmail.com

Implications: E-cigarette activities reflect an understanding of the medium
of Facebook and fan preferences for Facebook content. Most posts (73%)
were designed to generate traffic, increase reach and maintain visibility in
fans' newsfeeds, and just 14% used direct product advertising appeals. This
analysis represents a first step toward understanding effective e-cigarette social
media marketing strategies and how brands are working to remain relevant in a
competitive media environment.

POS4-68

IDENTIFYING THE CAUSAL MECHANISMS UNDERPINNING
E-CIGARETTE “POPULATION EFFECTS”
Zachary Cahn, PhD* Student in Health Policy and Management at Emory
University

FUNDING: NCI/FDA P50-CA-179546 (Tobacco Product Marketing in a Complex
Communication Environment)
JUSTIFICATION: This analysis represents a first step toward understanding
effective e-cigarette social media marketing strategies and how brands are
working to remain relevant in a competitive media environment.

The emergence of alternative nicotine products, particularly electronic
cigarettes (e-cigarettes), presents a number of vexing questions for health
policymakers. After the uncertainties surrounding the direct harm of e-cigarettes,
the most important remaining questions focus on whether the use of e-cigarettes,
or the marketing that is associated with them, will have a causal effect on tobacco
cigarette smoking. These questions are both highly relevant to policymakers and
an important component of the criteria necessary for "reduced harm" or "reducedexposure" designation under the 2009 Family Smoking Prevention and Tobacco
Control Act. However, shedding light on the true population effects—causal
mechanisms by which use or marketing of electronic cigarettes affect subsequent
tobacco smoking behavior—is not as simple as it may sound. This paper has
four sections. The introduction elaborates on the policy context for the issue of
e-cigarette population effects. The next section on mechanisms catalogs the main
causal pathways that might mediate these population effects, taking gateway and
cessation effects separately. The third section will discuss inferential obstacles that
make it difficult to discern whether these theoretical mechanisms obtain in the real
world, along with some research design strategies that can help address these
difficulties. The conclusion will address what is known and uncertain about the
presence and magnitude of the causal mechanisms introduced in section 2, and
will suggest what ought to be done right now, with the knowledge that we already
have, to facilitate the mechanisms that might lead to positive outcomes and block
the mechanisms that might lead to negative ones.

CORRESPONDING AUTHOR: Erin Maloney, PhD, Research Director, University
of Pennsylvania, Annenberg School for Communication, 3620 Walnut Street,
Philadelphia, PA 19104, United States, Phone: 570-947-6904, Email: emaloney@
asc.upenn.edu
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NORMS OF HISPANIC RESIDENTS OF MULTIUNIT HOUSING ON
SECONDHAND AND THIRDHAND SMOKE
Angelica Delgado Rendon*, Jennifer B. Unger, Tess Boley Cruz, Daniel W. Soto,
Lourdes Baezconde-Garbanati, Institute for Health Promotion and Disease
Prevention Research, University of Southern California, Los Angeles, CA
Exposure to tobacco smoke has been shown to exacerbate allergies, asthma,
diabetes, heart disease, and high blood pressure. Hispanic populations are
particularly vulnerable to the harmful effects of SHS and THS; there are more
Hispanics living in multiunit housing than Whites. The purpose of this study was
to understand Latinos' knowledge, attitudes, and behaviors about second hand
(SHS) and thirdhand smoking (THS); and to develop and test a fotonovela
aimed at empowering residents of multiunit housing to to protect themselves
from SHS and THS. A focus group guide was developed that included questions
categorized in 12 areas to obtain information about adult Hispanics' knowledge
and misconceptions about SHS and THS, their exposure, social norms, and
preferred methods for addressing the issue. Three focus groups were conducted
in English and Spanish with a total of 24 participants. The information was coded

FUNDING: No Funding
JUSTIFICATION: This paper aims to assist e-cigarette policymakers by providing
a framework for understanding e-cigarette population effects.
CORRESPONDING AUTHOR: Zachary Cahn, PhD Student, Emory University,
Health Policy and Management, 1518 Clifton Road, Atlanta, GA 30322, United
States, Phone: 347-229-5538, Email: zcahn@emory.edu
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JUSTIFICATION: Efforts should be made not only in surveillance but in capturing
these differences between homosexuals and bisexuals which allow for more
tailored prevention and cessation efforts.

and analyzed in a thematic format guided by grounded theory. The behavior
targets for this analysis are those that encourage collaboration of Hispanic
tenants to pass anti-smoking rules. Findings from qualitative analyses showed
that smoking bans inside the Hispanic homes were universal. However smoke
still drifted in from the outside via several modes that were outside of their control.
This study confirmed previous knowledge about Hispanics' attitudes towards SHS
as smoking related norms either followed or did not follow the universal Latino
cultural values of respeto, simpatía, collectivism, and familismo. An interesting
finding was that participants were concerned about marijuana secondhand smoke.
They pointed to a need of including this substance in tobacco education materials,
as tobacco was often used in combination with marijuana. The discussions
generated new ideas for addressing the leap between knowledge and action that
is needed to protect multiunit housing residents from SHS and THS. Non-smokers
preferred to designate smoking areas. Findings from this study warrant a more
targeted intervention that engages community participants in the development
and addresses cultural values in order to address the burden SHS imposes on
Hispanic families.

CORRESPONDING AUTHOR: Jessica Rath, PhD, MPH, CHES, Director, Legacy,
Research and Evaluation, 1724 Massachusetts Ave., Washington, DC 20036,
United States, Phone: 2024545772, Email: jrath@legacyforhealth.org
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USING SOCIAL MEDIA TO EXAMINE CAMPAIGN REACH
Elizabeth C. Hair, PhD*1, Vinu Ilakkuvan MSPH1,2, Sherry Emery, MBA, PHD3,
Glen Szczypka, MA3, Steven Binns, MPH3, Donna M. Vallone, PhD MPH1,4,
1
Department of Research and Evaluation, Legacy, Washington, DC, USA,
2
Department of Prevention and Community Health, George Washington University
Milken School of Public Health, 3Health Media Collaboratory, Institute for Health
Research and Policy, University of Illinois 4 Department of Health, Behavior and
Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

FUNDING: Tobacco Related Disease Research Program grant #:21RT-0119
JUSTIFICATION: This study has translational applications for health practitioners
and public health and policy makers as it reveals gaps in health education
and policies that can be addressed to lessen the burden of SHS and THS in a
vulnerable population.

Social media has fundamentally changed the way that we receive, create, share
and process information. In August 2014, Legacy premiered a new truth campaign
called Finish It, aiming to empower youth to be the generation that ends smoking.
In addition to television advertisements, the campaign strongly integrated social
media as a tool for youth empowerment. This study presents an analysis of the social
conversation surrounding the FinishIT campaign on the microblogging network of
Twitter. Data were obtained from a vendor, GNIP, licensed to provide access to
the entire corpus of Twitter data, using a data streaming process referred to as the
"Firehose," as well as via Simply Measured, a social media analytics provider. For
this analysis, data collection was in August 2014. The amount of conversation is
determined through an analysis of unique users reached, number of tweets and
mentions, and keywords and hashtags. In the first month of the campaign, there
were 3,332 tweets with the #FinishIt hashtag from 2,597 unique Twitter accounts.
Most of the tweets indicate organic use of the hashtags such as viewers tweeting
about TV ads during a television show, demonstrating dual screen use behavior.
During the first month of the campaign, 5,514 unique individuals engaged with the
@truthorange account, with an average of 2.7 engagements (organic mentions,
@replies, retweets, and favorites) per person, for a total of 14,650 engagements.
Account followers increased by 18.9% (10,633 new followers) in the first month
of the campaign. Preliminary results suggest social media can be a powerful
tool to amplify the messages individuals receive from television advertising and
other sources, as well as an important channel for conversation and interpersonal
communication around key campaign messages. The next phase of this study will
involve analyzing themes of conversation through content categorization and topic
modeling, Understanding how social media can further reach and engagement of
public health messages provides a unique opportunity to optimize interventions
targeted at youth and young adults.

CORRESPONDING AUTHOR: Angelica Delgado Rendon, M.S. , Research
Assistant, University of Southern California, Preventive Medicine, 2001 N. Soto
St., Los Angeles, CA 90032, United States, Phone: 414- 333-1811, Fax: (323- 442
- 8248, Email: angelicd@usc.edu
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TOBACCO USE BY SEXUAL IDENTITY AMONG YOUNG ADULTS
IN THE U.S.: THEN AND NOW
Jessica M. Rath, PhD, MPH, CHES*1,2, Andrea Villanti, PhD, MPH2,3, Valerie
Williams, MA, MS1, Elizabeth C. Hair, PhD1, Donna M. Vallone, PhD, MPH1,2,
1
Department of Research and Evaluation, Legacy, Washington, DC, USA,
2
Department of Health, Behavior and Society, Johns Hopkins Bloomberg School
of Public Health, Baltimore, MD, USA, 3Schroeder Institute for Tobacco Research
and Policy Studies, Legacy, Washington, DC, USA
National surveillance data are limited for the lesbian, gay and bisexual (LGB)
population, a group that has been historically targeted by the tobacco industry.
This study used data at baseline (Wave 1) and 2.5 years (Wave 5) from the Legacy
Young Adults Cohort to examine cross-sectional patterns of tobacco use (cigarettes
and other tobacco products) among an LGB young adult population. At baseline,
6.5% of the wave 1 sample (n=251) self-identified as LGB. At Wave 5, 6.9% selfidentified as LGB (n=247). Bivariate weighted analyses generated prevalence
estimates of ever use and past 30-day use for all tobacco products. At Wave 1,
60% of heterosexual participants had ever used a tobacco product compared to
80% of gay participants (p=.003) and 75% of bisexuals (p=.02). At Wave 5, 55%
of heterosexual participants had ever used a tobacco product compared to 74%
of gay participants (p=.004) and 66% of bisexuals (p=.07). At both waves, gay
and bisexual participants were more likely to self-identify as smokers compared
to heterosexuals. Gay and bisexual Wave 1 respondents reported significantly
higher ever use of cigarettes and hookah compared to heterosexuals. Bisexual
respondents also reported significantly higher ever use of little cigars/cigarillos and
e-cigarettes at baseline. The only product with differential past 30-day use at Wave
1 was cigarettes, with higher use reported by gays compared to heterosexuals
(34.8% vs. 18.4%, p=.005). At Wave 5, gay and bisexual participants reported
significantly higher ever use of e-cigarettes and nicotine replacement products
compared to heterosexuals; gay participants also reported higher ever and past
30-day use of hookah. A significantly higher proportion of the homosexual (but
not bisexual) group reported past 30-day cigarette, hookah, and snus use at
Wave 5 relative to the heterosexual group (p values all <.05). In Waves 1 and 5,
tobacco use was higher among sexual minorities, but it is not consistent within the
homosexual and bisexual groups. Efforts should be made not only in surveillance
but in capturing these differences between homosexuals and bisexuals which
allow for more tailored prevention and cessation efforts.

FUNDING: Funded by Legacy
JUSTIFICATION: Understanding how social media can further reach and
engagement of public health messages provides a unique opportunity to optimize
interventions targeted at youth and young adults.
CORRESPONDING AUTHOR: Elizabeth Hair, PhD, Legacy Foundation, 1724
Massachusetts Ave NW, Washington, DC 20036, United States, Phone: 202-4545760, Email: ehair@legacyforhealth.org

FUNDING: Funded by Legacy.
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PREVALENCE OF VIOLENCE AGAINST WOMEN IN FEMALE
SMOKERS ATTENDED AT ONE SMOKING CESSATION UNIT IN
BUENOS AIRES CITY: A CROSS SECTIONAL STUDY

INVESTIGATING TOBACCO USE IN TOP HOLLYWOOD MOVIES,
2008-2011
João Mauricio Castaldelli-Maia*, ABC Center for Mental Health Studies, Santo
André, SP, Brazil, Department of Neuroscience, Medical School, Fundação do
ABC, Santo André, SP, Brazil, and Department of Psychiatry, Medical School,
University of São Paulo

Sandra N. Braun, MD*1, Adriana A Ángel, MD1, María V. Armaleo, MD1, Diego
Sánchez Gelos, MD1, Karina N Agolino, MD1, Raúl M Mejía, PhD2, 1Smoking
Cessation Unit, General Internal Medicine Program, "Hospital de Clínicas",
University of Buenos Aires, Argentina, 2General Internal Medicine Program,
"Hospital de Clínicas", University of Buenos Aires, Argentina

Background: The Surgeon General concluded that there is a causal relationship
between depictions of smoking in the movies and smoking initiation among young
people. In view of that, to assess progress toward the Healthy People 2020
objective, the Office on Smoking and Health at the Centers for Disease Control
and Prevention (CDC) has been tracking and reporting annually on tobacco use
imagery in youth-oriented movies as a core surveillance indicator. Considering the
importance of this topic, the present study explored the prevalence and correlates
of tobacco use in scenes from movies nominated for the Academy awards (Oscar)
from 2008 to 2011.

Female smoking has been associated with several psychosocial determinants
including single motherhood, anxiety, depression and Violence Against Women
(VAW) among others. VAW is considered a critical source of stress. Several
studies have shown that women smokers are twice more likely to report VAW than
non-smokers. There is no data to support this association in Argentina, where
VAW prevalence at primary care level is about in 44%.
Objective: To assess the prevalence of VAW in female smokers who receive
smoking cessation treatment and compare the prevalence of non-psychotic
mental disorders and self-perception of health status between female smokers
with and without report of violence.

Methods: The inclusion criteria applied were: films which had been nominated in
one or more of the following categories: best film, best actor and best actress from
2008 to 2011 with scenes showing drug consumption and/or effect of substance
use in a scene lasting more than 10 seconds. We used survey settings to control
for over- or under-estimation of the prevalence of a variable in given year or movie.
Comparisons were performed between tobacco use scenes and other drugs use
scenes. Firstly, we carried out univariate logistic regression models for each of the
36 variables. Then we selected variables for a multivariate model.

Method: Data were obtained from 409 women systematically chosen during
2011 to 2014 in the Smoking Cessation Unit (Hospital de Clínicas, University
of Buenos Aires). The instrument was developed by the International Planning
Parenthood Federation and discriminates among emotional, physical and sexual
abuse. To assess non-psychotic mental disorders and depression we applied
the Self-Reporting Questionnaire-20, (SRQ-20, developed by the WHO) and the
Beck's Test. All instruments were locally validated. We collected demographic
data, perception of health status and tobacco related information.

Results: In this sample of 515 scenes, tobacco use was associated with:
scenes from historical movies, only one person using, elderly not using, and using
in nature, on the street or at work; when compared with other drugs use. Moreover,
the use of tobacco has not been associated with: scenes from movies with high
opening gross, men using, and a central role in the scene; when compared with
other drugs use.

Results: All women agreed to participate. Their mean age was 51.73 years
(SD+/-12.11), mean years of education were 13.24 (SD+/- 3.96), 51.59% did not
have a partner and 69.93% had children. The mean for the Fagerströn score was
4.78 (SD+/- 2.38). Lifetime prevalence of VAW was 66.9% and 13.20% reported
some kind of current violence. Emotional and physical violence were the most
frequent: 58.56% and 31.30%. The prevalence of non-psychotic mental disorders
and depression were 42.05% and 49.14%, respectively.

Conclusion: Nowadays, the use of tobacco in scenes from Hollywood movies
have different characteristics compared to the use of other drugs. Tobacco
has been presented as a drug of lonely use, in outside home environment,
disassociated with elderly. From our findings, smoking has performed far from
male ideal, and the central role within the movie scene, features that were most
associated with cigarette use in films erstwhile.

Women were more likely to report VAW if they were living with a partner
(OR=4.04, CI 95% 1.68-9.72), had an unstable employment situation (OR=2.49,
CI 95% 1.24-5.01), a Beck score > 20 (OR=3.37 CI 95% 2.06-5.49) and had worst
perception of their health status (OR=3.26 CI 95% 1.22-8.68).

FUNDING: No Funding
JUSTIFICATION: Considering there is a causal relationship between depictions of
smoking in the movies and smoking initiation among young people, it is a Public
Health issue to explored the prevalence and correlates of tobacco use in movie
scenes.

VAW prevalence in our smoking cessation unit is 1.52 times than the prevalence
at primary level.
FUNDING: This study was conducted while the first author was at the University
of Buenos Aires. Supported by the 2010 “Carrillo-Oñativia” grant, National Health
Ministry, Argentina.

CORRESPONDING AUTHOR: João Mauricio Castaldelli-Maia, MD, Department
of Psychiatry, Medical School, University of São Paulo, Rua Dr. Ovídio Pires de
Camargo, 785, São Paulo, SP 05403-903, Brazil, Phone: +551138871549, Email:
jmcmaia2@gmail.com

JUSTIFICATION: If this data can be generalized it is necessary to include this
screening in smoking cessation units systematically considering that they are both
mayor causes of death and disability.
CORRESPONDING AUTHOR: Sandra Braun, MD, Coordinator Smoking
Cessation Unit, Hospital de Clínicas, Internal Medicine, Cordoba Av. 2351, Buenos
Aires, 1267, Argentina, Phone: 0541143622809, Email: sandrabraun@fibertel.
com.ar
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less expensive, and 77% indicated that e-cigarettes were less addictive. When
asked if more people will use e-cigarettes than traditional cigarettes in the future,
88.5% of respondents agreed. Compared to using traditional cigarettes, 28.3%
of respondents felt that e-cigarette users appear more attractive, while 16.8%
of respondents indicated that using e-cigarettes was 'cooler.' Merely 3.2% of
respondents felt that e-cigarettes were more attractive to people under the age of
19 than traditional cigarettes. Approximately 85% of respondents indicated that the
immediate benefits of using e-cigarettes outweigh any potential long-term harm
from using them.

PREDICTORS OF PREGNANT QUITTERS' INTENTION TO RETURN
TO SMOKING POSTPARTUM
Kathryn I. Pollak, PhD1,2*, Laura J. Fish, PhD1,2, Pauline Lyna, MPH1, Bercedis L.
Peterson, PhD3, Geeta K. Swamy, MD4, Michele D. Levine, PhD5, 1Cancer Control
and Population Sciences, Duke Cancer Institute, 2Department of Community and
Family Medicine, Duke University School of Medicine, 3Department of Biostatistics
and Bioinformatics, Duke University School of Medicine, 4Department of Obstetrics
and Gynecology, Duke University School of Medicine, 5Department of Psychiatry,
University of Pittsburgh

E-cigarettes are perceived more favorably than traditional cigarettes in
a variety of ways among e-cigarette users who visit online e-cigarette forums.
Understanding these views allows professionals to better understand the reasons
behind their use of e-cigarettes and which factors of e-cigarette use should be
further researched or addressed.

Objective: Although many pregnant women quit smoking, most return to
smoking postpartum. Returning to smoking is strongly related to women's stated
intention about smoking during pregnancy. We examined factors related to
women's intention to return to smoking to improve intervention trials.

FUNDING: No Funding.
JUSTIFICATION: This study provides information regarding the perceptions
of electronic cigarette e-forum users; understanding these perceptions allows
public health professionals to better understand the reasons behind their use of
e-cigarettes and which factors of e-cigarette use should be further researched and
addressed.

Method: We report baseline data from a randomized controlled trial to prevent
postpartum return to smoking. Women (n=382) were English-speaking women
who smoked at least 100 cigarettes in their lifetimes and at least 5 cigarettes a
day prior to becoming pregnant. We fit logistic regression models to test whether
women's intention to return to smoking was associated with demographic and
smoking factors such as race, parity, and smoker self-identity.

CORRESPONDING AUTHOR: Heidi Card, Utah Valley University, Department of
Public and Community Health, 987 S. Geneva Road, Orem, UT 84058, United
States, Phone: 435-841-9554, Email: card.heidi@gmail.com

Results: 43% of women had a strong intention of returning to smoking. Factors
independently associated with intending to return to smoking were: African
American race (OR=1.7, CI=1.0-3.0), lower education (OR=1.7, CI=1.0-2.7),
stating they did not want to be currently pregnant (OR=2.1, CI=1.1-4.0), being
not as concerned about the harmful effects of smoking to themselves (OR=1.6,
CI=0.9-2.8), viewing quit as temporary (OR=2.3, CI=1.4-3.9), and self-identifying
selves as smokers (OR=8.7, CI=4.9-15.3).
Conclusion: Although some factors related to intention to return to smoking
were unchangeable, it might be possible to attempt to change women's attribution
of why they quit to be more permanent and to have them change their self-identity
to be a "non-smoker" from a "smoker who is not currently smoking." Helping
women have stronger intentions to stay quit can promote less return to smoking
postpartum.

POS4-77

STRAIGHT-TO-WORK YOUNG ADULTS WHO VAPE AND SMOKE
Marshall K. Cheney*, Mary Gowin, Taylor Wann, Department of Health and
Exercise Science, University of Oklahoma
Non-college educated, or straight-to-work (STW) young adults have a higher
rate of smoking than college-educated young adults, but little is known about their
use of e-cigarettes or how vaping changes smoking behaviors and beliefs. Thirty
interviews were conducted with STW young adults ages 19-29 years old. They
were asked about smoking/vaping behaviors, their identity as a smoker once they
began vaping, influences on decisions to smoke and vape, how people viewed
them differently as a vaper, beliefs about safety and health impacts of vaping, and
how they got information about vaping. Results from interviews showed most STW
young adults started vaping to quit smoking. Most vapers still smoked sometimes,
but no longer identified themselves as smokers. They felt that others had a more
positive image of them as vapers. STW young adults reported a cycle of smoking
and vaping. Some who had transitioned to vaping went back to smoking when their
e-cigarette broke, or smoked whenever they ran out of vaping e-liquid to hold them
over until they could get back to the store. When asked what they would do with a
group a people who smoked, vapers said they would smoke a cigarette rather than
vape. Many STW young adults who both vaped and smoked daily had little idea
of how much nicotine they were consuming each day. Some young adults enjoyed
vaping in designated no smoking locations in defiance of rules, but most said that
they did not vape inside public buildings or in restaurants out of respect for others.
They discussed vaping around children and whether vaping promoted smoking.
STW young adults said when they wanted information on vaping they would rely
on vapor store staff or trust Google to give them accurate information. Regardless
of the source, vaping information on the Internet was considered accurate if
something was said in two or more places. STW young adults who vape and
smoke are vulnerable to consuming large amounts of nicotine through concurrent
use, and changing beliefs about their smoking identities while they vape may
make them more likely to continue smoking. They are also more vulnerable to
misinformation about vaping, and its potential health impacts.

FUNDING: This work was supported by R01NR009429
JUSTIFICATION: Helping women adjust their concerns about harms of smoking
for themselves, their attributions for their cessation, and their smoker identity could
change their intention to return to smoking postpartum.
CORRESPONDING AUTHOR: Kathryn Pollak, PhD, Associate Professor, Duke
University, Community and Family Medicine, 2424 Erwin Road, Durham, NC
27705, United States, Phone: 919-681-4757, Email: kathryn.pollak@duke.edu
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PERCEPTIONS OF ELECTRONIC CIGARETTE E-FORUM USERS:
A CROSS-SECTIONAL STUDY
Heidi M. Card, BS, CHES*, James Bemel, PhD, Jamie Slade, Utah Valley
University
Electronic cigarettes (e-cigarettes) are gaining in popularity at a time when
a definitive understanding of the health hazards is lacking. It's important for
professionals to better understand the perceptions of e-cigarette users to
understand their reasons for use and the factors which are influencing those
perceptions. This study was designed to provide a better understanding of the
perceptions of e-cigarette users who visit online e-cigarette forums regarding their
views of e-cigarettes in comparison to traditional cigarettes.

FUNDING: This project was funded by the Oklahoma Tobacco Research Center

E-cigarette users were recruited via the 'e-cigarette forum' website and
completed an online survey inquiring about their perceptions of e-cigarettes.
Participants were asked to indicate whether they strongly agree, agree, don't
know, disagree, or strongly disagree to nine statements regarding e-cigarette use
compared to traditional cigarettes.

JUSTIFICATION: The results from this study of an understudied group of young
adults who have integrated vaping into their smoking behaviors has important
implications for prevention and cessation interventions and increases our understanding of how vaping influences young adult beliefs about smoking.
CORRESPONDING AUTHOR: Marshall Cheney, PhD, Assistant Professor,
University of Oklahoma, Dept of Health and Exercise Science, 1401 Asp Ave,
Norman, OK 73019, United States, Phone: 405 325-6322, Email: marshall@
ou.edu

A total of 154 surveys were completed. Approximately 96% of respondents
felt that e-cigarettes had fewer negative health effects than traditional cigarettes
and were effective at helping people quit smoking. Compared to conventional
cigarettes, 92.9% of respondents agreed that long-term use of e-cigarettes was
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Methods: In a cross sectional study, we used a structured questionnaire to
obtain information on demography, smoking patterns, motivations and treatments
used during quit-attempts from 230 consecutively sampled ever-smokers. Analysis
included use of chi-square test, t-test, analysis of variance and logistic regression.
Main outcome measures included: the outcomes of quit-attempts (successful or
not) and the factors that predicted successful outcome.

THE ASSOCIATION BETWEEN SCHOOL SMOKING POLICIES AND
SOCIOECONOMIC INEQUALITIES IN SMOKING AMONG 14 TO 17
YEAR OLD ADOLESCENTS
M.A.G. Kuipers*1, R.T. de Korte1, V.E. Soto Rojas2, A. Rimpelé3, B. Federico4,
J. Perelman5, M. Richter6, V. Lorant2, A.E. Kunst1, 1Department of Public
Health, Academic Medical Center, University of Amsterdam, Amsterdam, The
Netherlands., 2Institute of Health and Society, Université Catholique de Louvain,
Belgium, 3School of Health Sciences, Universitiy of Tampere, Finland, 4Department
of Human Sciences, Society and Health, University of Cassino, Italy, 5National
School of Public Health, University of Lisbon, Portugal, 6Institute of Medical
Sociology, Martin-Luther-University Halle-Wittenberg, Germany

Results: Participants' mean age was 37 years and they smoked an average of
19.8 cigarettes per day. Most participants were: White (71.3%), men (82.2%), had
grade 12 or more education (81.3%), married / co-habiting (70.9%), permanently
employed (65.2%) and field-based / manual labourers (73.9%).
All participants had made a quit-attempt but only 52 (22.6%) were successful
(abstinent for 6 months or more). Successful participants were significantly more
likely to be: older (43.5 Vs 35.8 years; p=0.000), married (0.007), permanently
employed (p=0.02), had grade 12 education or more (p=0.01), smoke their first
cigarette of the day after 30 minutes of being awake and made a quit-attempt for
reasons other than concerns for family and friends (p=0.001).

Background: Previous studies suggest that strong school smoking policies may
decrease smoking rates among students. However, the evidence is inconsistent
and it is unknown if these effects vary between socioeconomic groups. This
study aimed to examine the association between school smoking policies and
socioeconomic inequalities in smoking among 14 to 17 year old adolescents.

On logistic regression, receipt of support from family/friends (OR=8.8;
p=0.0046), the use of varenicline (OR=4.0; p=0.0008) or nicotine replacement
therapy (OR=0.099; p=0.0007) predicted successful outcome.
Conclusion: Notwithstanding the manual-labor intensive environment, the vast
majority of smokers in this industrial workplace attempted to quit, with success
rate similar to that in the general population. Even in this setting, supportive social
networks and the use of cessation medications during quit-attempts remain crucial
for success.

Methods: Data of 11,015 adolescents of 50 schools in six European cities
were obtained from the 2013 SILNE survey. Two smoking outcomes were used:
daily smoking and, among daily smokers, smoking on school premises. The
school smoking policy was measured using five variables, total policy perceived
by students, and total policy reported by staff with three subscales: regulations
(smoking bans), information on policies and sanctions. Multilevel logistic
regression analyses controlled for 8 socioeconomic indicators and the smoking
environment. Interaction was tested between school smoking policies and
academic achievement of the student.

FUNDING: No funding
JUSTIFICATION: Cessation outcomes is generally understudied in South Africa
and moreso in the manual labor-intensive industrial setting, where the physical
demands of work may perpetuate smoking.

Results: Total policy as perceived by students as well as staff showed no
association with daily smoking and a non-significant negative association with
smoking on school premises (OR total policy students:0.89, 95%CI:0.78-1.03,
OR total policy staff:0.87, 95%CI:0.61-1.24). Stronger regulation of smoking
was associated with lower odds of daily smoking (OR:0.81, 95%CI:0.69-0.96)
though not as clearly with smoking on school premises (OR:0.91, 95%CI:0.731.12). Unexpectedly, stronger policies regarding information and sanctions were
associated with higher odds daily smoking. Interactions between policy and
academic achievement were not significant, suggesting a similar impact in high
and low socioeconomic groups.

CORRESPONDING AUTHOR: Olufemi Omole, MBBS, DA, MCFP(SA-, MMED,
Head Of Clinical Unit, University of the Witwatersrand, Johannesburg, South
Africa, Family Medicine, 39 Erica Street, Arconpark, Vereeniging, Gauteng
Province, 1939, South Africa, Phone: +27 16 428 2106, Fax: +27 16 428 2106,
Email: alagbaomole@gmail.com
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Conclusions: Our findings suggest that the preventive effects of school
smoking bans, as suggested in some previous studies, also apply to different
parts of Europe. The strength of regulations, rather than sanctioning and
providing information, seem to affect adolescent smoking in both lower and higher
socioeconomic groups.

THE IMPACT OF SMOKING REDUCTION ON MENTAL HEALTH:
COMPARISON OF TRADITIONAL AND CAUSAL METHODS
Gemma Taylor*1,2, Amy Taylor2,3, Marcus Munafò2,4, Ann McNeill2,5, Paul
Aveyard2,6, 1Research Associate, Primary Care Clinical Sciences, School of
Health and Population Sciences, University of Birmingham, Birmingham, UK,
2
UK Centre for Tobacco and Alcohol Studies, UK, 3Research Associate, MRC
Integrative Epidemiology Unit, School of Experimental Psychology, University of
Bristol, 4Professor of Biological Psychology, MRC Integrative Epidemiology Unit,
School of Experimental Psychology, University of Bristol, 5Professor of Tobacco
Addiction, Institute of Psychiatry, King's College London, London, UK, 6Professor
of Behavioural Medicine, Nuffield Department of Primary Care Health Sciences
The University of Oxford, Oxford, UK

FUNDING: European Union's Seventh Framework Programme for Research and
Technological Development (FP7) SILNE Grant no. 278273-2
JUSTIFICATION: Although the available evidence is yet too limited to formulate
definite policy lessons, our results suggest European secondary schools to
implement comprehensive school smoking bans.
CORRESPONDING AUTHOR: Mirte Kuipers, MSc., PhD Candidate, Academic
Medical Center/University of Amsterdam, Public Health, Meibergdreef 9,
Amsterdam, 1105 AZ, Netherlands, Phone: +31205664612, Email: MAkuipers@
amc.uva.nl

Background: Smoking reduction (SR) is offered as a route to quit or as a harm
reduction approach for smokers who may not be ready to stop smoking immediately
or who cannot stop. There are some physical health benefits of SR, however there
is limited evidence about the impact of smoking reduction on mental health. One
possibility is that by reducing cigarette consumption the smoker will experience
longer periods of, and more intense psychological withdrawal symptoms in-turn
worsening their mental health.

POS4-80

FACTORS ASSOCIATED WITH OUTCOMES OF QUIT ATTEMPTS
AMONG SMOKERS IN AN INDUSTRIAL WORKPLACE IN SOUTH
AFRICA

Aim: The aim of this study was to assess the association between smoking
reduction and change in mental health using traditional and causal approaches.

A.J. Andezai, MBBS, PDM, Mphil, O.B. Omole, MBBS, DA, MCFP, MMed,
Department of Family Medicine, University of the Witwatersrand, Johannesburg,
South Africa

Method: Data were from five trials of NRT for smoking reduction and analyses
compared the difference in mental health (SF-36) at 18 week follow-up with
adjustment for baseline values, between bio-validated reducers (n=177) and
continuing smokers (n=509). Estimates derived from regression modelling,

Background: The interactions of smoking regulations with the physical labour
demands of the industrial workplace may result in outcomes of quit-attempts
different from that in the general population. In this study, we investigated quitattempts outcomes and factors associated with successful quit-attempts among
ever-smokers in a multi-national steel manufacturing company in South Africa.
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JUSTIFICATION: Public health messages to increase awareness of potential
negative health effects from ENDS may increase support for ENDS bans.

propensity score matching (PSM) and instrumental variable (IV) approaches were
compared. Use of PSM and IV were used to reduce unknown confounding and
estimate the average treatment effect.

CORRESPONDING AUTHOR: Stephanie Kolar, PhD, Post Doctoral Fellow,
Univerity of Miami, Psychology, 1120 NW 14th Street, Room 1521, Miami, FL
33139, United States, Phone: 305-243-3288, Email: skolar@med.miami.edu

Results: Adjusted and unadjusted estimates were similar, and there was no
association between reduction and change in mental health between groups. The
adjusted difference from regression modelling alone was, 0.01 (95% Confidence
interval (CI) I: -2.42 to 2.44); from PSM was, 0.85 (-2.2 to 3.9); and from IV
approach was, -1.04 (-3.14 to 1.05).

POS4-83

Conclusions: Comparison of estimates derived from three different statistical
approaches reduced the possibility unknown confounding and reverse causation.
All three methods indicated that there was no association between smoking
reduction and change in mental health. We conclude smoking reduction is likely a
safe pathway to cessation for stressed smokers and smokers with mental health
disturbances.

THE ASSOCIATION OF SMOKELESS TOBACCO USE AND
PARTICIPATION IN ORGANIZED SPORT - FINDINGS FROM THE
YOUTH SMOKING SURVEY 2010 (CANADA)
Ryan David Kennedy, PhD*1, Steve Manske, EdD2, Cheryl Madill, MSc2, Laura
Holtby, Dipl RA2, Scott T. Leatherdale3, 1Johns Hopkins Bloomberg School of
Public Health, 2Propel Centre for Population Health Impact, University of Waterloo,
3
School of Public Health and Health Systems, University of Waterloo.

FUNDING: This study was funded by a National Coordinating Centre for Research
Capacity Development scholarship
JUSTIFICATION: We conclude smoking reduction is likely a safe pathway to quit.

Introduction: Smokeless tobacco (SLT) describes a class of non-combustible
products including chewing tobacco and snuff. In recent years SLT use among
youth, while remaining low prevalence, has increased in Canada. SLT has
historically been associated with certain sports, most notably baseball. There is
evidence that some youth believe SLT can enhance athletic performance. The
following study examines the association of SLT use among Canadian youth who
participate in organized sports teams.

CORRESPONDING AUTHOR: Gemma Taylor, MSc, Research Associate, The
University of Birmingham, Primary Care Clinical Sciences, The Learning Centre,
Birmingham, WI B15 2TT, United Kingdom, Phone: 447500804534, Email:
GMT181@bham.ac.uk

Methods: This study uses data from the 2010 cycle of the Youth Smoking
Survey (YSS), a nationally representative sample of Canadian students in high
school (grades 9 through 12, n=31,396). Reported proportions and modeling use
weighted data.
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ELECTRONIC NICOTINE DELIVERY SYSTEMS AND
SECONDHAND SMOKE: ARE ENDS A THREAT TO SMOKING
BANS?

Results: Approximately half of the male respondents (48.5%) and more than
a third of female respondents (37.5%) reported they participate in intramural or
team sports.

Stephanie K. Kolar, MSP.H., PhD1*, Brooke G. Rogers, MPH1, Monica Webb
Hooper, PhD1,2, 1University of Miami, Department of Psychology, 2Sylvester
Comprehensive Cancer Institute

In 2010, 9.3% of male high school students reported ever use of SLT, and 3.9%
reported current use, compared to 2.2% and 0.9% for high school aged female
respondents.

Introduction: Electronic Nicotine Delivery Systems (ENDS) have been marketed
as a safer alternative to traditional cigarettes (TCs). However, initial evidence
suggests that ENDS could pose a secondhand vaping risk. Few organizations
have implemented smoke-free restrictions including ENDS, and little data is
available regarding views on ENDS smoking bans. This study compared current
and former cigarette smokers on (a) perceptions of secondhand exposure and (b)
bans for ENDS and TCs.

Male students who participate in sports teams were more likely to have tried
(OR 1.8; 95% CI 1.4-2.3) or to be current SLT users (OR 2.7; 95% CI 1.9-4.0)
compared to male students who do not participate in sports. In comparison,
female students who participate in sports teams were less likely to have tried (OR
0.9; 95% CI 0.5-1.5) or to currently use SLT (OR 0.3; 95% CI 0.2-0.7) compared to
female students who do not participate in sport.

Methods: Adult current and former smokers (N=182) completed a telephone
survey in English; 45% Black, 31% White, 21% Hispanic. Participants were
recruited via flyers at local businesses, community partners, and internet-based
advertisements in South Florida (June-August 2014).

Conclusions/Discussion: Males who participate in organized sports (intramural
and team sports) are more likely to use SLT. Females who participate in organized
sports are less likely to use SLT. It is unclear if male youth believe SLT will enhance
performance but this warrants further study. These results suggest that prevention
efforts may benefit from targeting organized teams through education interventions
and/or tobacco-free sport policies.

Results: Nearly all participants (99%) were aware of ENDS. Views on
secondhand exposure and bans for ENDS versus TCs differed. Overall, 77%
(91% former smokers; 73% current smokers, p=.02) viewed secondhand smoke
from TCs as very bad for health, compared to 13% for ENDS. Most participants
endorsed complete TC smoking bans at their homes (81% former smokers; 55%
current smokers, p<.01), whereas 29% fully banned ENDS at home. The same
pattern was observed for smoking TCs and ENDS at homes in general. Most
participants supported complete workplace TC smoking bans (82%). Views on
ENDS workplace bans were more varied; 35% supported full bans, 42% supported
partial bans, and 23% supported no restrictions on ENDS at workplaces. Although
not statistically significant, more former smokers supported full ENDS workplace
bans than current smokers (47% vs. 30%). Among employed participants (n=78),
79% worked in TC-free settings, compared to 33% in settings with ENDS-specific
bans. Forty-three percent reported no ENDS policy at work, and 19% were
unaware of the policy (24%).

FUNDING: The Propel Centre for Population Health Impact is supported from
a major program grant from the Canadian Cancer Society Research Initiative
(CCSRI grant #701019). The Youth Smoking Survey is a product of the panCanadian capacity building project funded through a contribution agreement
between Health Canada and the Propel Centre for Population Health Impact. The
YSS consortium includes Canadian researchers from all provinces and provided
training opportunities for university students at all levels. The views expressed
herein do not necessarily represent the views of Health Canada.
JUSTIFICATION: Prevention efforts may benefit from targeting organized teams
to address perceptions/beliefs that smokeless tobacco products can improve
performance; evidence may also support tobacco-free sport policies.
CORRESPONDING AUTHOR: Ryan David Kennedy, PhD, Assistant Professor,
Johns Hopkins Bloomberg School of Public Health, Institute for Global Tobacco
Control, HBS Dept, 2213 McElderry Street, 4th floor, Baltimore, MD 21205, United
States, Phone: 4109553435, Email: rdkennedy@jhu.edu

Discussion: Early evidence suggests possible health risks from secondhand
vaping, yet neither current or former smokers viewed ENDS as a significant health
threat and were relatively less supportive of ENDS bans. Although more research
is needed on consequences of secondhand ENDS exposure, these findings have
implications for public health policies.
FUNDING: University of Miami
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Primary Independent Variable: Brief advice to quit smoking from health
professionals.

PSYCHOGRAPHIC CHARACTERISTICS AND HEALTH BEHAVIORS
IN YOUNG ADULTS

Mediating Variable: Use of cessation medications.

José A. Cabriales, PhD*, Nora Hernandez, MBA, Annette Torres, BA, Reyna
Puentes, BS, Erica Landrau, BA, Theodore V. Cooper, PhD, The University of
Texas at El Paso

Main Outcome Measures: Making a quit attempt and short-term quitting
(abstinence ≥1 month).

Few studies using psychographic segmentation have been conducted; no
studies within predominantly Hispanic samples have been published. The aims
of this study were to identify psychographic (e.g., lifestyle characteristics) clusters
and their relation to tobacco and alcohol use within a primarily Hispanic young
adult sample on the U.S./México border.

Analysis: Logistic regression using generalized estimating equations was used
to estimate if the impact of advice on subsequent quit attempts and short-term
quitting was mediated by the use of cessation medications.
Results: Those receiving brief advice to quit smoking were more likely to use
cessation medications than those not receiving advice (23% vs. 13%). Receiving
advice was associated with making a quit attempt (adjusted odds ratio, AOR 1.41,
95% CI 1.24 to 1.61), but not with short-term quitting (AOR 1.03, 95% CI 0.84 to
1.26). Using cessation medications was associated with making a quit attempt
(AOR 8.53, 95% CI 7.33 to 9.93) and with short-term quitting (AOR 3.88, 95%
CI 3.13 to 4.80). Using cessation medications was a significant mediator on the
pathway from advice to quitting outcomes, accounting for an estimated 79% of the
effect of brief advice on making a quit attempt and 77% of the effect on short-term
quitting.

Participants (N =755; 72.5% female; ages 18-25, Mage=20.7 [2.16]; 87%
Hispanic) completed an online survey including: sociodemographics, an intentions
to smoke scale, tobacco use/history, the Smoking Stage of Change Scale, the
Daily Drinking Questionnaire/binge drinking, a social activities scale, a stressors/
worries scale, a psychographic survey, a music preference question, the Brief
Sensation Seeking Scale, and the Mini-International Personality Item Pool. A two
step cluster analysis identified two groups ([AIC=8690.6]; ratio among distance
measures=1.71). A MANCOVA (Wilk's λ=.91, F [17, 636]=3.86, p < .001) and
chi square analyses assessed group differences. 'Popular Extroverts' (49.3%)
reported: a higher risk for ever trying tobacco (χ² [1]=10.61, p =.001); using alcohol
(past month [F(1, 652)=9.69, p=.002]; and ever [χ² (1)=8.23, p < .01]/past month
[χ² (1)=12.80, p < .001] binge drinking). 'Popular/Extroverts' also reported higher:
extroversion F(1, 652)=40.03, p < .001, sensation seeking F(1, 652)=20.38, p
< 001, and stress scores F(1, 652)=7.56, p < 01. 'Mainstream/Conventionals'
(50.7%) reported: a higher percentage of individuals having smoked at least one
day in the past month (χ² [1]=3.85, p=.05) and greater intentions to smoke (all ps
< .02).

Conclusion: Brief advice from health professionals encourages smokers to use
cessation medications and use of cessation medications in turn helps smokers
make a quit attempt and quit for at least a month.
FUNDING: This study is partially funded by the Canadian Cancer Society (Grant
#702160)
JUSTIFICATION: Brief advice from health professionals encourages smokers to
use cessation medications and use of cessation medications in turn helps smokers
make a quit attempt and quit for at least a month

Given their endorsement of being 'popular' and greater ever use of tobacco,
'Popular Extroverts' may benefit from prevention messaging that includes
promoting peer support and intensity oriented activities (e.g., hiking). Messaging for
'Mainstream/Conventionals' may promote cessation through traditional modalities
and tobacco free activities (e.g., walking in park). Future directions include testing
(e.g., focus groups) specific messaging for these groups which may be used as
part of mass media interventions to reduce young adult tobacco use prevalence.

CORRESPONDING AUTHOR: Bo Zhang, PhD, Research Officer, University of
Toronto, Dalla Lana School of Public Health, 33 Russell Street, Toronto, ON M5S
2S1, Canada, Phone: 1416535850134223, Email: bo.zhang@camh.ca
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FUNDING: This project was funded by A Smoke Free Paso del Norte Grant No.
226-8113-63A.

HOOKAH USE AMONG HIGH SCHOOL STUDENTS IN NORTH
CAROLINA: ALTERNATIVE TOBACCO PRODUCT USE ON THE
RISE AMONG YOUTH

JUSTIFICATION: Findings from this study suggest targets for mass media
messaging regarding tobacco use within predominantly Hispanic young adults.
CORRESPONDING AUTHOR: Theodore Cooper, PhD, Associate Professor,
University of Texas at El Paso, Psychology, 500 West University Avenue, El Paso,
TX 79968, United States, Phone: 915-747-6270, Email: tvcooper@utep.edu

Li-Ling Huang, PhD, MPH*1, Sarah Kowitt, MPH1, Tanha Patel, MPH2, Leah M.
Ranney, PhD1, Adam O. Goldstein, MD, MPH1, 1University of North Carolina at
Chapel Hill, 2N.C. Department of Health and Human Services
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Objective: Although youth cigarette use is declining in the United States,
adolescents are increasingly turning to alternative tobacco products, such as
hookahs. This study aims to assess trends and correlates of hookah use among
high school (HS) students in North Carolina.

HEALTH PROFESSIONAL ADVICE, USE OF MEDICATIONS AND
SMOKING CESSATION: A POPULATION-BASED PROSPECTIVE
COHORT STUDY

Methods: Data were analyzed from the NC Youth Tobacco Survey (NCYTS) in
2011 and 2013, where 4,791 HS students in 2011 and 4,092 HS students in 2013
completed the survey (overall response rate: 78.2% and 67.8%). The NCYTS uses
a 2-stage cluster design to produce representative data for grades 6-12 in NC
public and charter schools. Hookah current use was defined as use on at least
one day in the last 30 days, and ever use was defined as ever trying, even just
one time in the past. Bivariate and multivariate logistic regression were conducted
to examine the correlates of hookah current and ever use. To account for the
complex survey design and sampling weights, data were analyzed by using STATA
svyset procedures.

Bo Zhang, PhD*1, Michael O. Chaiton, PhD1, Lori M. Diemert, MSc1, Susan J.
Bondy, PhD1, K. Stephen Brown, PhD1,3, Roberta Ferrence, PhD1,2; 1Ontario
Tobacco Research Unit, Dalla Lana School of Public Health, University of Toronto,
Ontario, Canada; 2Centre for Addiction and Mental Health, Toronto, Canada;
3
Department of Statistics and Actuarial Science, University of Waterloo, Ontario,
Canada
Objective: To examine the association between brief advice to quit smoking
from health professionals, use of cessation medications and quitting behaviour in
the general population.

Results: Prevalence of current hookah use among HS students significantly
increased from 3.6% (95% CI:2.8%-4.5%) in 2011 to 6.1% (95% CI:4.9%-7.5%)
in 2013. 12.6% of HS students in 2013 reported that they had ever tried or were
currently using hookahs, which is higher than 2011 data (9.8%). Among current
and ever users in 2013, prevalence was highest among males, those in 12th grade,
White students, those reporting weekly disposable income of more than $50, those
currently smoking cigarettes , and those with at least one closest friend smoking
cigarettes. White and Hispanic students were at higher odds for currently or ever

Design: Population-based prospective cohort study.
Setting: Ontario, Canada.
Participants: Eligible participants were 3,437 current smokers at baseline from
the Ontario Tobacco Survey longitudinal study of adult smokers, who were seen by
health professionals during follow-up. Baseline smokers were recruited between
July 2005 and June 2008 and followed up as many as six times at 6-month
intervals until June 2011.
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source credibility can allow the FDA to optimize messaging to have the greatest
impact on smoking attitudes and behaviors.

using hookah (White: AOR=1.38, p<.05; Hispanic: AOR=1.54, p<.05) compared to
Black students. Having more than $10 to spend each week also increased odds
for hookah use ($11-50/week: AOR=1.51, p<.01; >$50/week: AOR=1.96, p<.001).

CORRESPONDING AUTHOR: Leah Ranney, PhD, Associate Director of TPEP,
University of North Carolina at Chapel Hill, Department of Family Medicine, 590
Manning Drive, Chapel Hill, NC 27599-7595, United States, Phone: 919-9662803, Fax: 919-966-6125, Email: Leah_ranney@unc.edu

Conclusion: The significant rise of current hookah use among NC HS students
is quite concerning. The higher use among youth with higher disposable income
and dual use of hookahs and cigarettes need to be understood and acted upon
in public health campaigns. Understanding of social normalization and perceived
health risks of hookah use among youth is warranted for future prevention efforts.
FUNDING: The North Carolina Youth Tobacco Survey was administered with
support from the Centers for Disease Control and Prevention Grant or Cooperative
Agreement Number, DP 14-1415.
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STRESS AS A SUSTAINING FACTOR FOR TOBACO USE
AMONG THE LESBIAN, GAY, BISEXUAL AND TRANSGENDER
COMMUNITY IN NEW YORK CITY: RESULTS FROM A
QUALITATIVE ANALYSIS

JUSTIFICATION: This research provides data on hookah use among high school
students in North Carolina, including trends and correlates of hookah current
and ever use, which can be used to inform policy makers and practitioners for
understanding of hookah use and putting prevention efforts.

Deanna Jannat-Khah, DrPH(c), MSPH1, LeConté Dill, DrPH, MPH2, Simone
Reynolds, PhD, MPH1, Michael Joseph, PhD, MPH1, 1Department of Epidemiology
and Biostatistics, State University of New York, Downstate Medical Center, School
of Public Health, Brooklyn, NY, 2Department of Community Health Sciences, State
University of New York, Downstate Medical Center, School of Public Health,
Brooklyn, NY

CORRESPONDING AUTHOR: Li-Ling Huang, PhD, MPH, Postdoctoral Fellow,
University of North Carolina at Chapel Hill, Center for Regulatory Research on
Tobacco Communication, UNC Chapel Hill, CB#7424, Chapel Hill, NC 27599,
United States, Phone: 9199662994, Email: huangl@email.unc.edu

Background: Little is known on the rates of alternative tobacco product,
electronic cigarette, and polytobacco usage among lesbian, gay, bisexual,
transgender (LGBT) persons. Within New York City (NYC) the smoking prevalence
for homosexuals is 31.5%, which is double that of heterosexuals. Several theories
have emerged as explanations for the high smoking prevalence, including
a history of targeted advertisement by tobacco companies, accepted social
normative behaviors of bar patronage for socialization and friends and family who
use tobacco.
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A QUALITATIVE ANALYSIS OF FACTORS THAT INFLUENCE
SOURCE CREDIBILITY IN TOBACCO PREVENTION
COMMUNICATIONS
Leah M. Ranney, PhD, Kristen Jarman, MSPH*, Hannah M. Baker, MPH, Maihan
B. Vu, Dr.PH, MPH, Seth M. Noar, PhD, Laura Ruel, MA, Adam O. Goldstein, MD,
MPH, The University of North Carolina at Chapel Hill

Methods: Qualitative data from eight leaders at various LGBT community
organizations located in NYC were collected during key informant interviews.
Data were analyzed for common themes using a grounded theory design. Key
themes were phrases that appeared at least twice in a single interview or across
two different interviews. Excerpts are unique quotes spoken by the participants
that discuss the key theme(s) and serve as the unit of measure in this analysis.

Introduction: Many agencies run national campaigns using anti-tobacco
messages. Each agency has a different strategy for source attribution and for
targeting vulnerable populations. Unfortunately, little research exists about how
to optimize source credibility in tobacco communication campaigns. This study
explores the perceived credibility of agencies that communicate anti-tobacco
messages to the public, including FDA, CDC, EPA, Surgeon General, and the
American Legacy Foundation.

Results: A total of 18 key themes and 110 unique excerpts were identified. The
top three key themes were: current smoking patterns (32.72%, N=36), stress
(25.45%, N=28) and reasons for smoking (20.91%, N=23). For current smoking
patterns, the top three subthemes were smoking as a gateway for other destructive
behaviors, smoking as a coping mechanism and youth. For stress, the three most
occurring subthemes in this category were persecution, culture differences and
stigma. Additionally, stress was also a common co-occurring code among current
smoking patterns and reasons for smoking.

Methods: Over the course of two months, we conducted seven focus groups
lasting approximately 90 minutes each. We recruited participants in person or by
using targeted media including a radio ad, PSA, and flyers. We ensured diverse
samples by recruiting smokers and non-smokers, adolescents, African Americans,
and gay, lesbian, and bisexual individuals, and segmented them into separate
focus groups. All groups were audio taped, transcribed, and analyzed using Atlas.
ti qualitative software.

Conclusion: Racism, immigration, persecution, socialization, fear of deportation
and blending into one's community are some of the stressors that people describe
as reasons for their continued tobacco use. To investigate the association between
tobacco use and stress the results from this analysis informed the creation of a
web-based anonymous survey to query tobacco use and stress among the LGBT
community in NYC. As laws become more protective of immigrant and LGBT rights
more research is needed to investigate the impact of these laws on stress and
tobacco use.

Results: A total of 47 individuals participated in the seven groups. Several themes
emerged from the data: 1) Mixed opinions exist regarding the trustworthiness of
government agencies; 2) The FDA and CDC were perceived as having the highest
overall source credibility; 3) Participants use multiple strategies to confirm the
accuracy and trustworthiness of health information from any source; 4) Credibility
is often perceived lower if the agency seems to have a "political agenda" or is
trying make a profit; and 5) Media portrayal of agencies has a large impact on
perceived credibility.

FUNDING: no funding
JUSTIFICATION: Stress and methods to cope with stressors must be addressed
before making a quit attempt among LGBT smokers to ensure a successful
cessation attempt.

Discussion: Focus group findings suggest that credibility of the message source
plays an important role in public perceptions of anti-tobacco messaging. Many
agencies contribute to anti-tobacco communication; therefore, understanding
factors that influence public perceptions of agencies' credibility can help inform
the optimal use of message source to increase trust in messages and amplify
campaign effects.

CORRESPONDING AUTHOR: Deanna Jannat-Khah, MSPH, doctoral candidate,
SUNY Downstate, Epidemiology, 450 Clarkson Avenue, Brooklyn, WI 11203,
United States, Phone: 404-660-4447, Email: deanna.jannat-khah@downstate.edu

FUNDING: This work was funded by Award Number 1P50CA180907-01 from the
National Cancer Institute of the National Institutes of Health (NIH). The content
is solely the responsibility of the authors and does not necessarily represent the
official views of NIH. The authors have no conflicts of interest to report.
JUSTIFICATION: Tobacco warning messages from government agencies,
including the FDA, have the potential to reduce smoking rates, particularly when
targeted to vulnerable populations. Empirically examining issues relevant to
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relatively high, with the highest average for the information sharing network
(mean=23.66 ties) and the lowest for the service delivery network (mean=17.41
ties). Relationships among members also seemed to be somewhat organized
around geographic location. The education and information sharing networks had
the highest density (0.21 for both), and the service delivery network had the lowest
density (0.15). Reciprocity was highest for the information sharing and strategic
planning networks (0.11 for both).

NAATPN IDENTIFIES SIGNIFICANT OUTCOMES OF TOBACCO
CONTROL EFFORTS IMPACTING THE AFRICAN AMERICAN
COMMUNITY
Leah Ranney, PhD*1, Hannah M. Baker, MPH1, Jason Nelson1, Delmonte
Jefferson2, Adam O. Goldstein, MD, MPH1 1The University of North Carolina at
Chapel Hill, 2National African American Tobacco Prevention Network

Discussion: The highly centralized network indicates that the group, right now,
relies heavily on a small number of people to connect the rest of the group. This
can make knowing who to go to for information easier, but this type of network
structure also tends to be more vulnerable to becoming fragmented if a central
person were to leave the network. Low reciprocity for the networks could indicate
an uneven flow of communication across members, with a small core of members
who actively communicate with each other and many members on the periphery
who only receive communications. This was supported by the large number of
people who reported they were either not an active member of the coalition or were
unsure whether they were an active member.

Great racial disparities exist in smoking and related health outcomes in the
United States. African American (AA) smokers start smoking later and smoke less
than white smokers but are less likely to quit, thus making them more likely to be
long-term smokers. In addition, the tobacco industry has a long history of targeting
African Americans with menthol cigarettes, which have been shown to be more
addictive than non-mentholated cigarettes. In 2008, CDC's Office on Smoking
and Health funded the National African American Tobacco Prevention Network
(NAATPN) to focus tobacco control leadership, expertise and promotion in the
AA community. In 2012, NAATPN sought to determine significant outcomes of
tobacco control efforts impacting Black and AA communities. To achieve this goal,
a qualitative document search and series of interviews, modeled after the Delphi
Technique, were conducted. Researchers and consultants reviewed the resulting
qualitative documents and interview responses. The 13 identified outcomes were
categorized into five broad classifications: 1) Menthol: Emergence of menthol as
a focus for advocacy, policy and research; 2) Policy and Legal: Public policy and
legal action aimed at reducing tobacco usage and consumption; 3) Advocacy:
Focus on national networking aimed at bringing together local groups under one
umbrella and facilitating growth of local, organic, and grassroots capacity in AA
communities; 4) Diversity: Ethnic diversification of the tobacco control movement
[post 1995]; Emergence of diversity and inclusivity as values and principles used
in shaping/driving policy, advocacy, and outreach; and 5) Cessation: Creation of
a cessation guide for the AA community. In addition to these major outcomes,
opportunities for action were identified, including the need to increase scholarly,
peer reviewed research on smoking in minority populations and to encourage AA
leadership organizations and media to implement anti-smoking campaigns. These
data allow for identification of opportunities for action in AA tobacco control and
prevention.

FUNDING: National Cancer Institute, NIH
JUSTIFICATION: This research can inform the processes of fostering collaboration for achieving policy change.
CORRESPONDING AUTHOR: Scott Leischow, Mayo Clinic, 13402 E. Shea Blvd,
Scottsdale, AZ 85259, United States, Phone: 480-301-4186, Email: leischow.
scott@mayo.edu
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'TALKING ABOUT THE SMOKES': ADAPTING THE
INTERNATIONAL TOBACCO CONTROL (ITC) POLICY
EVALUATION PROJECT FOR ABORIGINAL AND TORRES STRAIT
ISLANDER AUSTRALIANS
David Thomas1*, Viki Briggs2*, Sophia Couzos3, Maureen Davey4, Jenny Hunt5,
Katie Panaretto6, Anke van der Sterren2, Matthew Stevens1, Anna Nicholson1, Ron
Borland7, 1Menzies School of Health Research, Darwin, Australia, 2University of
Melbourne, Melbourne, Australia, 3James Cook University, Townsville, Australia,
4
Tasmanian Aboriginal Centre, Hobart, Australia, 5Aboriginal Health and Medical
Research Council, Sydney, Australia, 6Queensland Aboriginal and Islander Health
Council, Brisbane, Australia, 7Cancer Council Victoria, Melbourne, Australia

FUNDING: Funding for this project was provided by the National African American
Tobacco Prevention Network.
JUSTIFICATION: Despite great strides in reducing smoking at the national
level, racial disparities persist. By identifying promising work that has been done
to address tobacco use among African Americans, we can then pinpoint best
practices and identify gaps that could help us to address these significant racial
disparities.

Methods: A survey was conducted with TN members in Fall/Winter 2013.
Network information was collected by asking TN members to report their
relationships with other members. The survey also asked about opinions/beliefs
about smokefree policies on Navajo Nation.

This paper will describe how we used and adapted the methods of the
International Tobacco Control (ITC) Policy Evaluation Project to understand
what is assisting Aboriginal and Torres Strait Islander smokers to quit. The ITC
Project is accepted as the most rigorous method of evaluating national tobacco
control policies. Australia is a world leader in tobacco control, and been involved
in the ITC Project since it was established in 2002. However, 41% of Aboriginal
and Torres Strait Islander Australians aged 15 and over were daily smokers in
2012, 2.6 times the age-standardised prevalence of other Australians. There is
limited evidence from this setting to guide the increased attention and funding to
Aboriginal and Torres Strait Islander tobacco control. Our project is the first ITC
project that has just sampled a high smoking prevalence sub-population within
a country. Crucial to the success of the project has been the involvement of
Aboriginal Community Controlled Health Services (ACCHSs) and their state and
national representative bodies in all aspects of the research. This has been crucial
in overcoming considerable distrust of research. We used a non-probabilistic
quota sampling design, based on meaningful clusters: the communities served by
ACCHSs. Community surveys were conducted face-to-face rather than by phone,
and we also surveyed ACCHS staff in each wave. In the baseline survey we
interviewed 2522 Aboriginal and Torres Strait Islander people in 35 locations. The
sample closely matched the distribution of the Aboriginal and Torres Strait Islander
population in a random national household survey by age, gender, jurisdiction and
remoteness. There were inconsistent differences in some socio-economic factors,
but in both surveys, similar percentages of smokers reported having quit in the
last year, and daily smokers reported similar numbers of cigarettes smoked per
day. The project provides a detailed and nationally-representative description of
Aboriginal and Torres Strait Islander smoking behaviours, attitudes, knowledge
and exposure to tobacco control activities and policies, and their association with
quitting.

Results: All four TN networks—strategic planning, information sharing,
education, and service delivery—were highly centralized around a few individuals.
The average number of ties for coalition members for each network were

FUNDING: The project was funded by the Australian Department of Health.
David Thomas was supported by a National Heart Foundation fellowship, Anna
Nicholson by a National Health and Medical Research (NHMRC) post graduate

CORRESPONDING AUTHOR: Leah Ranney, PhD, Associate Director of TPEP,
University of North Carolina at Chapel Hill, Department of Family Medicine, 590
Manning Drive, Chapel Hill, NC 27599-7595, United States, Phone: 919-9662803, Fax: 919-966-6125, Email: Leah_ranney@unc.edu
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NETWORK ANALYSIS OF THE TEAM NAVAJO COALITION FOR A
SMOKEFREE NAVAJO NATION
Scott J. Leischow, PhD*1, Janet Okamoto, PhD1, Patricia Nez Henderson, MD,
BHCAIH2, Tom Valente, PhD2, 1Mayo Clinic, 2USC
Background: The purpose of the Networks among Tribal Organizations for
Clean Air Policies project is to map the network of organizations and individuals on
Navajo Nation working for smokefree workplaces and public places. The primary
group that the NATO CAP project is studying is the Team Navajo health coalition
(TN), a Navajo-led community coalition dedicated to increasing community
involvement in tobacco control issues.
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scholarship and a Sidney Myer Health Scholarship, and Matthew Stevens by an
NHMRC fellowship.

PREDICTORS OF WANTING TO QUIT IN A NATIONAL SAMPLE
OF AUSTRALIAN ABORIGINAL AND TORRES STRAIT ISLANDER
SMOKERS

JUSTIFICATION: This paper has implications for future tobacco control policy
research among other Indigenous populations in USA, Canada and New Zealand,
and among other high smoking prevalence sub-populations.

Anna K. Nicholson*1, David P. Thomas1, Matthew Stevens1, Maureen E. Davey2,
Ron Borland3, 1Menzies School of Health Research, 2Tasmanian Aboriginal
Centre, 3Cancer Council Victoria

CORRESPONDING AUTHOR: David Thomas, MBBS, DTM&H, MMedSc,
FAFPHM, PhD , Director, Tobacco Control Research Program, Menzies School
of Health Research, Wellbeing & Preventable Chronic Disease, John Mathews
Building (Bldg 58-, Darwin, WI NT 0810, Australia, Phone: +61 8922 7610, Email:
david.thomas@menzies.edu.au

The prevalence of daily smoking among Aboriginal and Torres Strait Islander
peoples is more than double that of non-Indigenous Australians. There has been
little research on differences in motivation to quit. This paper explores wanting
to quit using baseline data from Talking about the Smokes, an ITC Project with
Aboriginal and Torres Strait Islander peoples in Australia. We used a stratified
cluster design to survey a national sample of 1,643 Aboriginal and Torres Strait
Islander smokers in 2012/13. Multivariable logistic regression modelling was
used to compare smokers who wanted to quit with those who did not. Similar to
the Australian population, 70% of Aboriginal and Torres Strait Islander smokers
wanted to quit. There was no clear social gradient in wanting to quit. Interest
in quitting was positively associated with social normative and environmental
factors: agreeing that non-smoking sets a good example to children (OR: 2.34,
95% CI 1.35-4.05), holding the perception that community leaders disapprove
of smoking (OR 1.58, 95% CI 1.15-2.18), reporting support to quit from family
and friends (OR 1.49, 95% CI 1.08-2.06) and having a smoke-free home (OR
1.32, 95% CI 1.01-1.72). Smokers exposed to targeted advertising were also
more likely to want to quit (OR 1.49, 95% CI 1.10-2.01), but no other intervention
was significant. Similar to other populations, past quit attempts (median=3) were
strongly predictive of wanting to quit, with ORs of: 3.76 (95% CI: 2.61-5.40) for
those who had quit 1-3 times, to 9.29 (95% CI: 5.71-15.12) for those who had quit
over 3 times previously, compared with never. Also similar to other populations,
wanting to quit was negatively associated with smoking more cigarettes per day
and saying you enjoy smoking, and positively associated with worry about future
health consequences and believing quitting to be beneficial. In conclusion, though
interest in quitting and factors that predict wanting to quit are similar in Aboriginal
and Torres Strait Islander Australians and the Australian population, targeted and
other campaigns that address social norms and other environmental factors may
boost motivation to quit.
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EFFECTIVENESS OF CONNECTICUT'S COMMUNITY-BASED
CESSATION PROGRAMS
Clare Meernik, MPH*1, Anna McCullough, MSW, MSPH1, Leah Ranney, PhD1,
Barbara Walsh, BA2, Adam Goldstein, MD, MPH1; 1UNC School of Medicine,
Tobacco Prevention & Evaluation Program; 2Connecticut Department of Public
Health, Tobacco Use Prevention & Control Program
Community-based tobacco cessation programs that offer counseling and
medication are an integral piece of comprehensive tobacco control programs. The
Connecticut Department of Public Health implemented community-based tobacco
cessation programs in 2009 as part of its Tobacco Use Prevention and Control
Program. Programs based in health and mental health agencies offer clients
individual or group counseling and access to free cessation pharmacotherapy.
We present final evaluation findings for five programs funded between 2011 and
2014. The five programs enrolled more than 1200 tobacco users from groups that
experience disparities in tobacco use and tobacco related disease, including those
with low socio-economic resources and a history of treatment for mental health
or substance abuse disorders. While nearly all participants reported a prior quit
attempt, only 12% had previously used cessation counseling, indicating that this
program provided an important first opportunity for many high-risk tobacco users
to access evidence-based tobacco treatment. Thirty day quit rates at program
completion were between 15% (ITT) and 25% (responder), comparable to those
reported by the Connecticut Quitline. Program staff report program implementation
barriers related to data reporting and contract timing and service delivery barriers
related to participants' co-occurring mental health and social stressors. On-site
nicotine replacement therapy and longer-term program contracts were identified
as important facilitators to successfully implementing programs and delivering
services.

FUNDING: The project was funded by the Australian Department of Health. Anna
Nicholson was supported by an National Health and Medical Research (NHMRC)
post-graduate scholarship and a Sidney Myer Health Scholarship, David Thomas
by a National Heart Foundation fellowship and Matthew Stevens by an NHMRC
fellowship.
JUSTIFICATION: Funding targeted and other campaigns that address social
norms and other environmental factors may boost motivation to quit and keep
quitting on the agenda for Aboriginal and Torres Strait Islander smokers.

Community-based cessation programs are a key component of Connecticut's
tobacco control program and offer an effective quit method not often available
and/or utilized by members of disparate populations. Community-based programs
implemented in the future should continue targeting populations with disparities
in tobacco use and tobacco related disease, providing clients with free NRT, and
working to integrate tobacco treatment services into health and mental health
settings.

CORRESPONDING AUTHOR: Anna Nicholson, Ba. of Physiotherapy (Hons-,
G.Dip Public Health, PhD student, Menzies School of Health Research, Wellbeing
and Preventable Chronic Disease, PO Box 41096 , Casuarina, WI Northern
Territory 0810, Australia, Phone: +61 407865857, Email: anna.nicholson@
menzies.edu.au

FUNDING: Connecticut Department of Public Health
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JUSTIFICATION: The evaluation of Connecticut's community-based cessation
programs lends further support to the effectiveness of offering tobacco users the
choice of in-person counseling as a cessation method, emphasizing the benefits of
the combination of counseling and cessation pharmacotherapy.

SEXUAL AND GENDER MINORITY COMMUNITY-BASED
TOBACCO CESSATION PROGRAM: TAILORED RECRUITMENT
AND EVIDENCE-BASED INTERVENTION

CORRESPONDING AUTHOR: Anna McCullough, MSW, MSPH, Research
Associate, UNC Chapel Hill, 200 N. Greensboro St., Carrboro, NC 27516, United
States, Phone: 919-966-2801, Email: annamc@unc.edu

Jenna J. Wintemberg, MPH*, Jane A. McElroy, PhD, Kevin D. Everett, PhD,
University of Missouri
Background: A higher prevalence of smoking in sexual and gender minority
(SGM; lesbian, gay, bisexual, transgender, queer and other non-heterosexual
sexual orientations and non-traditional gender identities) populations has been
well-established. This national trend is true in Missouri, where a smoking rate of
36% in the SGM population is greater than the general population rate of 24%.
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Fewer SGM individuals utilize primary care services and therefore may not receive
the same physician-based recommendations to quit smoking as their non-SGM
counterparts.

same pattern was seen for STDS-12, apart from correlation with quit attempts. In
both samples, scores for STDS-12 among snus users were consistently higher
than scores for CDS-12 among smokers.

Methods: An evidence-based brief intervention (the "5-As" framework) and
motivational interviewing were used for those seeking cessation services at three
SGM community organizations in the St. Louis area. Coaching and a 2-week
supply of nicotine replacement therapy were offered to the smokers with follow-up
sessions available. Additionally, semi-structured telephone interviews were
conducted with counselors from the three smoking cessation programs to obtain
their feedback on various issues pertaining to implementation.

Conclusions: The 12-item Cigarette Dependence Scale (CDS-12) and its
adaptation to smokeless tobacco appear to perform well in population-based
studies including young and low-intensity tobacco users

Results: Over a 14 month period, 195 smokers (56% SGM) utilized the cessation
service. Of those participants who were contacted in a follow-up survey (n=33),
27.3% reported quitting. Fidelity to the program components of: discussing quit
plans, setting quit dates, and providing NRT varied considerably by organization.

JUSTIFICATION: This work can contribute to the study of occurrence and determinants of dependence in general populations

FUNDING: This work was supported by Swedish Research Council for Working
Life and Social Research (FAS), (grant 2008-0876 to M.R.G.); by internal funding
of the Karolinska Institutet; and by the Swedish Ministry of Health and Social
Affairs.

CORRESPONDING AUTHOR: Maria Rosaria Galanti, MD, PhD, Professor,
Karolinska Institutet, Public Health Sciences, Tomtebodavägen 18a, Stockholm,
17177, Sweden, Phone: +46 8 12337165, Email: rosaria.galanti@ki.se

Conclusion: Using community organizations is an effective method to recruit
smokers and expand opportunities for cessation programs beyond quitline
services and in clinical settings. This program was moderately successful in the
self-reported quit rates and provided an evidence-based cessation strategy for
smokers to quit.
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DEVELOPMENT OF EVIDENCE-BASED RECOMMENDATIONS
AND A QUIT PLAN TEMPLATE FOR ADOLESCENT TOBACCO
CESSATION

FUNDING: Missouri Foundation for Health
JUSTIFICATION: This case study demonstrates the feasibility and effectiveness of
incorporating tobacco cessation into community organization that serve disparate
populations such as LGBT centers.

Jenna J. Wintemberg, MPH*, Kevin D. Everett, PhD, University of Missouri

CORRESPONDING AUTHOR: Jenna Wintemberg, MPH, University of Missouri,
MA306 Medical Sciences Bldg., Columbia, MO 65212, United States, Phone:
573-777-2604, Email: jnjxv8@mail.missouri.edu

Background: The CDC estimates that 14% of high school and 3.5% of middle
school students smoke cigarettes. Research finds that adolescent smoking
cessation programs, compared with control conditions, increase the probability
of quitting by 46%. While many local and national tobacco prevention campaigns
targeting adolescents are in place, few evidence-based, age-appropriate
resources exist to help them quit.
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Methods: A systematic review of adolescent tobacco cessation was conducted.
Search criteria included articles published from 1994-present, full text available
online, and availability in English. Search terms included: youth, teen, adolescent,
or child AND smoking, tobacco, cigarette, or nicotine AND cessation, quit, quitline,
nicotine replacement therapy, intervention, Wellbutrin, bupropion, Chantix, or
varenicline. Databases searched included Ovid Medline, Cinahl, PsycINFO, and
Scopus, with 332 articles identified. Of those, 130 were found to meet the inclusion
criteria (addressed ages 13-17, focused on cessation rather than prevention, took
place in the U.S./a developed country, and was a peer-reviewed original research
or review article).

PERFORMANCE AND CONSTRUCT VALIDITY OF THE CIGARETTE
DEPENDENCE SCALE (CDS-12) FOR SMOKING AND OF AN
ADAPTATION TO SMOKELESS TOBACCO USE (STDS-12) IN
SWEDISH POPULATION SAMPLES
Mina Rydell1, Erica Sundin2,3, Mats Ramstedt2,3, Maria Rosaria Galanti*1,4,
1
Department of Public Health Sciences, Karolinska Institutet, Stockholm, Sweden,
2
The Swedish Council for Information on Alcohol and Other Drugs (CAN),
Stockholm, Sweden, 3Department of Clinical Neuroscience, Karolinska Institutet,
Stockholm, Sweden, 4Centre for Epidemiology and Community Medicine,
Stockholm Health Care District, Stockholm, Sweden

Results: These articles were developed into a systematic review that includes
evidence-based recommendations for: adolescent cessation providers (e.g.,
healthcare providers, dentists, school nurses, school administration), program
components (e.g., behavioral interventions, nicotine replacement therapy,
cessation medications), and working with adolescent special populations (e.g.,
pregnant adolescents, racial/ethnic minorities, adolescents in substance abuse
treatment). In addition, an evidence-based quit plan template for adolescent
tobacco cessation interventions was developed. The quit plan covers reasons for
quitting, triggers, coping strategies, support, and the rewards of quitting.

Introduction: The 12-item Cigarette Dependence Scale (CDS-12) has been
previously used to study tobacco dependence in non-clinical populations.
However, it has not yet been tested in large samples of low-intensity smokers or to
assess dependence on smokeless tobacco.
Methods: We investigated performance and construct validity of the CDS-12
and of its adaptation to smokeless tobacco (STDS-12) in two Swedish population
samples. One sample consisted of young adults (1,246 ever daily smokers
and 1,086 ever daily snus users). The second sample included 1,229 current
smokers and 855 users of snus between16-84 years. Scores' distribution, internal
consistency, factor structure, and associations with other indicators of tobacco
dependence were analyzed.

Conclusions: To improve quit rates, these evidence-based recommendation
should be utilized when implementing cessation services for adolescents.
Cessation interventions should include a behavioral component, such as the
completion of the evidence-based quit plan template, to achieve optimal success.
FUNDING: Missouri Department of Health and Senior Services

Results: Both scales performed well and had acceptable internal consistency
(Cronbach alpha 0.88-0.93 for CDS-12 and 0.87-0.93 for STDS-12). For both
scales, factor analyses suggested a one-factor model. CDS-12 score and
proportions classified as dependent were significantly higher among daily
compared to non-daily smokers, positively correlated with number of cigarettes
with 0.82 (95% CI 0.70 to 0.95) increase in the score for each additional cigarette
per day, negatively correlated with quit attempts as well as their duration. The

JUSTIFICATION: The evidence-based recommendation and quit plan template
resulting from this study can be used by organizations and healthcare providers
who work in adolescent cessation. The Missouri Department of Health and Senior
Services will be distributing the final versions of these products statewide.
CORRESPONDING AUTHOR: Jenna Wintemberg, MPH, University of Missouri,
MA306 Medical Sciences Bldg., Columbia, MO 65212, United States, Phone:
573-777-2604, Email: jnjxv8@mail.missouri.edu
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in Columbus. External advertisements for cigarillos were also more likely in highpoverty communities. The sale of flavored e-cigarettes was much more likely in
Columbus than Appalachia.

CHARACTERIZING USE PATTERNS AND PERCEPTIONS OF
RELATIVE HARM IN DUAL USERS OF ELECTRONIC AND
TOBACCO CIGARETTES

Overall, our results indicate that compared to rural Appalachia (where cigarette
smoking is already extremely prevalent) urban Columbus is experiencing greater
point-of-sale marketing for alternative tobacco products. Across these two areas,
poverty-based differences were also detected. Findings have implications for a
new means of perpetuating tobacco-related health disparities.

Olga Rass*, Lauren R. Pacek, Patrick S. Johnson, Matthew W. Johnson
Use of electronic cigarettes (e-cigarettes) is increasingly prevalent among
current smokers of traditional tobacco cigarettes, yet little is known about the
dual use of these products. An online survey assessed user demographic
characteristics, product use patterns, and perceptions about relative benefits and
harms of e-cigarettes and tobacco cigarettes in dual users (n=350) registered
on the crowdsourcing website, Amazon Mechanical Turk (MTurk). Compared
to tobacco cigarettes, e-cigarettes were used less often and were associated
with lower nicotine dependence. Primary motives for e-cigarette use were harm
reduction and cessation of tobacco cigarette smoking. E-cigarettes use was
more convenient than tobacco cigarettes, with greater use likelihood in settings
with tobacco cigarette smoking restrictions or when others' health would be
adversely affected by tobacco cigarette smoke. Conversely, participants reported
using tobacco cigarettes more often than e-cigarettes in hedonic situations (after
eating, drinking coffee or alcohol, or having sex), outdoors, or when stressed.
Participants were twice as likely to report wanting to quit tobacco cigarettes
compared to e-cigarettes in the next year and intended to quit tobacco cigarettes
sooner than e-cigarettes. Tobacco cigarettes were perceived as more harmful and
addictive than e-cigarettes, but also more enjoyable than e-cigarettes. Additional
research is needed to assess single product users (i.e., individuals using only
e-cigarettes) and users with extended histories of e-cigarette use in order to
provide recommendations for regulatory decisions.

FUNDING: NCI: P50 CA 180908
JUSTIFICATION: These findings present some of the first information about
marketing of alternative tobacco products (e.g., e-cigarettes) and could inform
future regulatory policy.
CORRESPONDING AUTHOR: Megan Roberts, The Ohio State University, 200a
Cunz Hall, Columbus, OH 43210, United States, Phone: 607-229-2281, Email:
roberts.1558@osu.edu
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MENTHOL SMOKING DIFFERENTIALLY PREDICTS SMOKING
INTENSITY AND DESIRE TO CHANGE AMONG BLACK AND
WHITE SMOKERS
Amy Cohn, PhD*1, Thomas H. Brandon2, Andrea Villanti1,3, Sarah Ehlke1, Molly
Bowers1, 1Schroeder Institute for Tobacco Research and Policy Studies, American
Legacy Foundation, Washington, DC, USA, 2Moffitt Cancer Center, University of
South Florida, Tampa, FL, USA, 3Department of Health, Behavior, and Society,
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

FUNDING: This work was supported by NIDA grants T32 DA07209 and R01
DA032363.
JUSTIFICATION: Current tobacco cigarette smokers who also use e-cigarettes
(‘dual users’) are key to resolving both negative and positive public health claims
regarding e-cigarettes in the controversy surrounding their use.

Menthol smokers consume fewer cigarettes than non-menthol smokers but
demonstrate the same health-related consequences and are less successful at
quitting. Race has also been linked to smoking intensity, menthol use, and health
consequences of smoking in that Black smokers have been shown to prefer
menthol cigarettes and consume fewer cigarettes than non-Black smokers, but
have higher tobacco-related morbidity and mortality. Few studies have examined
the links among menthol use, smoking intensity, and desire to quit smoking taking
into account the effects of race. This study examined whether race moderated the
relationship between menthol use and smoking intensity and whether smoking
intensity differentially predicted desire to quit smoking (in the next 6-months)
across White and Black menthol and non-menthol smokers. Participants were
323 Black and White adult menthol and non-menthol smokers in Washington,
D.C. who completed the screening for an observational study about smokers who
drink regularly. Information was collected on demographics, menthol preference,
smoking intensity (operationalized as high intensity [> 10 cigarettes per day] or
low [< 10 cigarettes per day]), and desire to quit smoking in the next 6-months
("definitely likely" to "not at all"; higher scores indicating lower desire to quit).
Overall, menthol cigarettes were used by 73% of the sample, specifically 92%
of Black and 30% of White participants. Logistic regression analyses showed
a significant race by menthol interaction predicting smoking intensity, such that
among Black smokers, menthol use was associated with lower smoking intensity,
whereas among White smokers, there was no significant association between
menthol use and smoking intensity. There was also a significant smoking intensity
by race by menthol interaction predicting desire to quit in the next 6-months,
such that white menthol low intensity smokers had the highest desire to quit
smoking, and black non-menthol high intensity smokers had the lowest desire to
quit smoking. Findings support the role of smoking intensity in understanding the
complex relationship between race, menthol, and smoking and health outcomes.

CORRESPONDING AUTHOR: Olga Rass, PhD, Postdoctoral Fellow, Johns
Hopkins University School of Medicine, Psychiatry and Behavioral Sciences, 5510
Nathan Shock Drive, Baltimore, MD 21224, United States, Phone: 4105507923,
Email: orass1@jhmi.edu
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POINT-OF-SALE MARKETING FOR A VARIETY OF TOBACCO
PRODUCTS IN URBAN AND RURAL OHIO
M.E. Roberts*, M.L. Berman, M.D. Slater, E.G. Klein, M.E. Wewers, K. Glover, B.
Keller, A. Hinton, B. Lu, A.K. Ferketich, College of Public Health, The Ohio State
University
A considerable amount of research has examined the retail environment for
cigarettes and smokeless tobacco, identifying how point-of-sale exposures are
closely related to smoking-related disparities across communities. However, very
little work has conducted surveillance for alternative tobacco products, such as
cigars, cigarillos, and e-cigarettes. Therefore, the purpose of the present study
was to examine the point-of-sale marketing of various tobacco products and
determine whether this marketing was associated with demographic characteristics
(population density, poverty, race/ethnicity) in the state of Ohio.
During the summer of 2014, fieldworkers collected comprehensive tobacco
marketing data from 201 stores in Ohio (101 in Appalachia, 100 in Columbus).
Stores were randomly selected and stratified geographically throughout each
county. The store audits included external features (e.g., outside advertisements
for particular products) and internal features (e.g., what products were being sold,
sales/promotions). The address of each store was also geocoded to a 2010
census tract, providing us with information about the community in which the store
was located.

FUNDING: 1R03CA175870-01A1
JUSTIFICATION: Findings could inform clinical research as to the specific
biological and psychosocial mechanisms to examine that underlie the links among
menthol, smoking intensit, and desire to quit differentially across Black and white
smokers.
CORRESPONDING AUTHOR: Amy Cohn, PhD, Schroeder Institute, Legacy,
1724 Massachusetts Ave, NW, Washington, DC 20036, United States, Phone:
202-454-5918, Email: acohn@legacyforhealth.org

Consistent with previous point-of-sale research, regression analyses indicated
that there were more exterior ads for menthol cigarettes in urban Columbus than
rural Appalachia. Novel findings were that when counting the variety of product
types advertised outside, a greater number were advertised in Columbus than
Appalachia. In particular, external advertising for e-cigarettes was more prevalent
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launched to promote these services. The first four months of data were examined
to understand service volumes, service selection, and enrollee characteristics and
compared to 2013 data where appropriate.

NON-CIGARETTE TOBACCO PRODUCT USE AMONG
METROPOLITAN AND NON-METROPOLITAN FLORIDA
ADOLESCENTS

More people enrolled in QUITPLAN Services in four months than in all of 2013
(6,395 vs. 5,922). Average daily inbound calls increased by 34%, average daily
web visits increased by 42%, and average daily enrollments increased by 226%
in March-June 2014 compared to calendar year 2013. After the new services were
launched, average weekly tobacco users served increased from 100.3 to 399.3
(t=7.84, df = 19.399, p < 0.001). 69% enrolled online and 31% by phone.

Kelvin Choi, PhD, MPH*1, Debra H. Bernat, PhD2, 1National Institute on Minority
Health and Health Disparities Division of Intramural Research, 2University of
Maryland School of Public Health Department of Behavioral and Community
Health
Introduction: Studies have documented higher prevalence of smoking among
non-metropolitan than metropolitan youth. However, few studies, if any, have
examined the disparities in other tobacco product use among non-metropolitan
youth. This represents a significant knowledge gap particularly given the rise in the
prevalence of cigar and electronic cigarette use among youth.

The following differences (p < 0.05) were found among all enrollees in
March-June 2014 compared to calendar year 2013: more men (43.5% vs. 37.4%);
more whites (88.1% vs. 85.5%); fewer Hispanics (1.6% vs. 3.3%) and more
reporting using non-cigarette tobacco products only (4.4% vs. 2.6%).
There were differences (p < 0.05) between those enrolling in Individual Services
and in the Helpline. Those enrolling in Individual Services were younger (average
age 42 vs. 47); white (89% vs. 83%); less likely to be ready to quit in next 30 days
(8% vs. 2%); and more likely to use non-cigarette tobacco products (12% vs. 6%)
compared to Helpline enrollees.

Methods: We examined whether the prevalence of use of various non-cigarette
tobacco products differ among metro and non-metro Florida middle and high
school students (aged <18 years) using the 2012 Florida Youth Tobacco Survey
(unweighted n=69189). Participants were classified into living in a metro or a
non-metro county according to the Rural Urban Continuum Code. Ever and
past 30 day use of various non-cigarette tobacco products were assessed. We
compare the prevalence of each non-cigarette tobacco product use by metro
status adjusted for age, gender, and race/ethnicity, and accounted for multi-stage
sampling approach through weighted regression models.

Significant service changes and a new media campaign have had promising
early impacts on reach and enrollments in QUITPLAN Services. More tobacco
users are engaging with services and we are reaching different groups. Future
research will assess satisfaction and quit outcomes to ascertain whether these
changes are impacting quitting behavior.

Results: The prevalence of ever using the following non-cigarette tobacco
products was higher among non-metro than metro Florida youth (p<0.05): chewing
tobacco (16% vs. 7%), cigars/cigarillos/little cigars (21% vs. 16%), bidis/kreteks/
pipe (6% vs. 4%), electronic cigarettes (8% vs. 6%), and cigars with marijuana
(20% vs. 18%). Non-metro Florida youth were less likely than metro youth to have
ever used hookah (7% vs. 10%, p<0.05). In terms of past 30 day use, non-metro
Florida youth were more likely than metro youth to use the following products:
chewing tobacco (8% vs. 3%), cigars/cigarillos/little cigars (10% vs. 7%), bidis/
kreteks/pipe (3% vs. 2%), electronic cigarettes (4% vs. 2%), and cigars with
marijuana (10% vs. 9%).

FUNDING: ClearWay Minnesota
JUSTIFICATION: Re-engineering population-based cessation services to provide
an array of options, and promoting the array of options, has the potential to
increase both the reach of population-based cessation services and increase quit
attempts.
CORRESPONDING AUTHOR: Paula Keller, MPH, Director of Cessation Programs,
ClearWay Minnesota, Cessation, 8011 34th Ave S, Suite 400, Minneapolis, MN
55425, United States, Phone: 9527671400, Email: pkeller@clearwaymn.org

Conclusions: Florida youth living in the non-metropolitan counties are more
likely than Florida youth living in the metropolitan counties to experiment with and
currently use most of the non-cigarette tobacco products. Future research need to
explode whether these disparities exist in other parts of the US, and to focus on
strategies to reduce tobacco use disparities among non-metropolitan youth.

POS4-104

COMPARING MANITOBA YOUTH WHO USE ALTERNATIVE
TOBACCO PRODUCTS AND CIGARETTES WITH THOSE
WHO ARE TOBACCO-FREE: A SECONDARY ANALYSIS OF A
POPULATION-BASED SURVEY

FUNDING: Dr. Choi’s effort on the abstract is funded by the Division of Intramural
Research, National Institute on Minority Health and Health Disparities, National
Institutes of Health. Dr. Bernat's effort is supported with a grant from the National
Cancer Institute (R03 CA168411; D. Bernat, Principal Investigator).

K. Fulmore1, A.S.H. Schultz*1, T. Erickson2, 1College of Nursing, Faculty of Health
Sciences, University of Manitoba, 2CancerCare Manitoba, Epidemiology Unit

JUSTIFICATION: The findings from this study inform further public health research
to understand the use of non-cigarette tobacco products in non-metropolitan
adolescents and the development of prevention and cessation interventions that
will meet their needs to reduce tobacco use disparities.

Background: Marketing of alternative tobacco products target and are appealing
to youth. While our understanding of youth who use cigarettes is well informed, the
same cannot be said for youth who use alternative tobacco products.

CORRESPONDING AUTHOR: Kelvin Choi, MPH, PhD, Stadtman Investigator,
National Institute on Minority Health and Health Disparities, Division of Intramural
Research, 9000 Rockville Pike, Bethesda, MD 20892, United States, Phone: 301496-3400, Email: kelvin.choi@nih.gov

Methods: A secondary analysis of a population-based data set investigated
current use of chew tobacco, cigarillos, and cigarettes among youth in Manitoba;
grades 7 to 12. The data were obtained from the 2012/13 Youth Health Survey,
which is a school-based provincial initiative. Associations between the youth
using any of these products and their self-reported involvement in sport, school
and community involvement, part-time work, volunteerism, mental-wellness and
alcohol/drug use were examined; and comparisons were explored with responses
from tobacco-free youth.

POS4-103

IF YOU BUILD IT, WILL THEY COME? INITIAL IMPACT OF
EXPANDING QUITPLAN® SERVICES

Results: Rates of chew and cigarillo use were lower than cigarettes for all grades.
Rates of use for any of the tobacco products increased with age and approximately
80% of youth using tobacco products were in grades 10-12. Gender difference for
chew and cigarillo users was distinct; consistently of the youth using chew and
cigarillos, there were more males across all grades. Compared to tobacco-free
youth, users were less involved in their community and school, and more likely
to have paid part-time work than to volunteer. Reporting of poorer mental health

Paula A. Keller, MPH*1, Marietta Dreher1, Barbara A. Schillo, PhD1, Rebecca
Lien, MPH2, Matt Christenson2, 1ClearWay MinnesotaSM, Minneapolis, MN,
2
Professional Data Analysts, Inc., Minneapolis, MN
A key strategy to reducing tobacco use is increasing the reach of populationbased cessation services. In March 2014, ClearWay Minnesota launched a
new suite of QUITPLAN Services - a set of Individual Services to choose from
(two-week NRT starter kit, email program, text messaging, and printed quit guide),
and the Helpline (phone counseling plus NRT, integrated email, integrated text
messaging, and materials). Tobacco users can enroll in any of the services either
online or by phone. A new media campaign, "No Judgments—Just Help" was
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JUSTIFICATION: E-cigarette generated nanoparticles that may cause health
effects different from those caused by traditional (combustible) cigarette smoke

was higher among tobacco product users, and these youth also reported higher
incidence of bulling, and substance use. Physical activity was highest among chew
tobacco users, which are also the youth most likely to be involved with a coach.

CORRESPONDING AUTHOR: Vladimir Mikheev, Dr, Principal Research Scientist,
Battelle Memorial Institute, 505 King Ave , Columbus, OH 43201, United States,
Phone: 614-424-4723, Email: mikheevv@battelle.org

Conclusion: We have entered an era where cigarettes are no longer the only
tobacco product youth encounter. Opportunities for anti-tobacco messaging are
expanding and creativity is needed in order to target all subsets of youth population
to support the youth of today remaining tobacco free.
FUNDING: No external funding supported this work, which was completed as a
summer student experience.

POS4-106

USING THE ELECTRONIC CIGARETTE FOR IMMEDIATE SMOKING
REDUCTION IN PATIENTS AT RISK FOR CERVICAL DYSPLASIA
AND ASSOCIATED DIAGNOSES

JUSTIFICATION: Increased awareness of trend differences in who uses various
forms of tobacco products is becoming necessary to inform youth prevention
programs and policies.
CORRESPONDING AUTHOR: Annette Schultz, PhD, Associate Professor,
University of Manitoba, College of Nursing, Faculty of Health Sciences, 369 Tache
Avenue , Winnipeg, MB R2H 2A6, United States, Phone: 204-258-1311, Email:
annette.schultz@umanitoba.ca

Shirley A. James, MS*, Ellen Meier, MS, Theodore Wagener, PhD, Laura A.
Beebe, PhD, Oklahoma Tobacco Research Center
Immediate smoking cessation is critical in women diagnosed with cervical
dysplasia, a condition that is exacerbated by smoking. Recent studies have
reported some success with smoking reduction and cessation for people using
electronic nicotine delivery systems (ENDS), even when the individuals originally
had no desire to stop smoking. In this pilot study 31 women with cervical dysplasia
and associated diagnoses sampled NRT (nicotine gum or lozenge) and ENDS (Blu
e-cigarette) and chose the method they preferred to try for a 6 week intervention
period designed to reduce the number of cigarettes smoked. A certified Tobacco
Treatment Specialist (TTS) trained in motivational interviewing delivered education
about the risks of smoking and behavior change strategies, and trained women
in the intervention method of their choice. The primary outcome measure was
reduction in the average number of cigarettes smoked per day at the 12-week
follow-up visit. Twenty-eight women chose the ENDS product, thus comprise
the study population for this analysis. Although 2 women were lost to follow-up,
they were included in the analysis, and no change in cigarette smoking from
baseline was assumed. At the 12-week follow-up, eight of 28 (28.6%) women were
abstinent from cigarette smoking for at least 7 days, with 5 continuing to use the
electronic cigarette. An additional 4 had reduced daily cigarette consumption
by 75% or more (cumulative 12/28 or 42.9%), and another 7 had reduced by 50
percent or more (cumulative 19/28 or 67.9%). At the 12 week follow-up 21 women
(75%) continued to use the electronic cigarette and 12 (42.9%) were dual users.
This pilot study adds to the growing body of literature that suggests that the use of
electronic cigarettes may reduce cigarette consumption and may assist individuals
in smoking cessation.

POS4-105

REAL-TIME CHARACTERIZATION OF THE PARTICLE SIZE
DISTRIBUTION OF ELECTRONIC CIGARETTE MAINSTREAM
AEROSOL
Vladimir B. Mikheev, PhD*1, Marielle C. Brinkman, BS1, Pamela Clark, PhD2,
1
Battelle Memorial Institute, 2University of Maryland
The electronic cigarette (e-cig) employs heating-cooling principles to generate
aerosol from a supersaturated vapor mixture of organic compounds (nicotine,
glycerol, propylene glycol, and flavorants). Particle size is critically important to
determining which region of the human respiratory system will be most affected
by aerosol inhalation. E-liquids contain highly volatile compounds that result in
quick particles evaporation, and therefore e-cig aerosol is best characterized using
real-time techniques and quick sample delivery with low sample dilution.
We used a differential mobility spectrometer in tandem with a smoke cycle
simulator to provide fast aerosol delivery and analysis with minimum dilution (1/25).
This approach allows real time high resolution (38-45 size classes) measurements
of a wide range of particle sizes (5 - 2,500 nm) and concentrations (9 orders of
magnitude). Two types of e-cigs (V2 and Blu) with fixed power and non-refillable
e-liquid cartridges were used and the following flavors and nicotine strengths were
tested: V2 - Green Tea, Menthol, Peppermint, Red, Sahara, and 0, 0.6, 1.2, 2.4%
nicotine; Blu - Cherry Crush, Classic, Tobacco, Java Jolt, Magnificent Menthol,
Peach Schnapps, Pina Colada, Vivid Vanilla, and 0, low, medium, high nicotine.
Tank-style JoeTech e-cig (with adjustable power) was also tested with Carolina
Crush and Hypermint flavors, and 0, 0.6, 1.2, 2.4% nicotine. Tests were conducted
using square type puffs: 5 sec duration at 15, 20, and 25 ml/s flow rate.

FUNDING: No funding.
JUSTIFICATION: This pilot study adds evidence that electronic cigarettes may
reduce cigarette consumption and may assist individuals in smoking cessation.
CORRESPONDING AUTHOR: Shirley James, MS, Oklahoma Tobacco Research
Center, Epidemiology, 801 NE 13th Street, Oklahoma City, OK 73104, United
States, Phone: 405-250-7002, Fax: 405-271-2432, Email: shirley-james@ouhsc.edu

Data revealed that in most cases the e-cig aerosol had a bi-modal particle
size distribution that has not been previously reported with nano- (~5-50 nm) and
submicron- (~ 100-300 nm) sized maxima. Nano-particles have a greater surface
area to volume ratio and deposit more efficiently in the lungs, and thus may have
greater associated health risks. Changes in particle size distribution were strongly
associated with changes in chemical content of the e-liquid. Only nanoparticles
were detected for all types of e-cigs flavors and nicotine concentrations when
measured under high dilution (1/2500) more relevant to passive-exposure-like
conditions.
FUNDING: Funding for this project was from NIH/FDA CTP (1P50CA180523-01,
Clark), through the University of Maryland School of Public Health to Battelle.
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data and banked biospecimens were transferred from the sponsor to the Virginia
Tobacco and Health Research Repository in 2010, and then to SRI International in
2012 for independent analysis and dissemination.

ELECTRONIC NICOTINE DELIVERY SYSTEMS AND RACE/
ETHNICITY

Methods: We analyzed data, biospecimen availability and genome-wide
statistical power using contingency table, correlation and regression analyses and
performed clinical chemistries for correlation with existing data.

Monica Webb Hooper, PhD*1, Stephanie K. Kolar, MSPH, PhD2, Brooke G.
Rogers, MPH2, 1Sylvester Comprehensive Cancer Center, University of Miami,
2
University of Miami

Results: Vital signs, clinical chemistries, and laboratory measures of tobaccospecific and non-specific toxicants are available from 3,585 current cigarette
smokers, and 1,077 non-users. Peripheral blood mononuclear cells, red blood
cells, plasma and 24-hour urine biospecimens are available from a total of
3,073 participants (2,355 smokers and 719 non-users). In multivariate analysis
participants with banked biospecimens were significantly more likely to self-identify
as White, to be older, to have increased total nicotine equivalents per cigarette,
decreased serum cotinine, and increased forced vital capacity, compared to
participants without. Effect sizes were small (Cohen's d-values≤0.11). Power to
identify a priori serum cotinine-associated single nucleotide polymorphisms is
57% in non-Hispanic Black (N=340), and 96% in non-Hispanic White (N=1840),
smokers.

Introduction: Racial/ethnic minorities have long been targets for cigarette use.
Electronic nicotine delivery systems (ENDS) continue to increase in popularity,
yet absent from the literature is evidence regarding awareness, knowledge, risk
perceptions, intent to use, or actual use among racial/ethnic minorities. The
purpose of this study was to examine race/ethnic differences in these constructs
among current (76%) and former smokers (24%).
Methods: Participants (N=182) were recruited via internet-based and community
ads from June-August 2014. Telephone administered surveys assessed
demographics, ENDS awareness, risk perceptions, knowledge, intentions, and
use. The sample was mostly middle aged, female (60%), single (62%), lower
income (54%), and 31% White, 45% Black, and 21% Hispanic.

Conclusions: Total Exposure Study clinical and laboratory assessments
and biospecimens comprise a unique resource for cigarette smoke health
effects research. The Total Exposure Study Analysis Consortium seeks to
perform molecular studies in multiple domains and will share data and analytic
results in public repositories and the peer-reviewed literature. Data and banked
biospecimens are available for independent or collaborative research.

Results: 99% of participants reported ENDS awareness, and 44% were current
users, with no race/ethnic differences. Several significant differences were found
(p ≤ .05). Compared to Whites, Blacks were less likely to view ENDS as addictive,
reported lower ENDS knowledge, and lower perceptions of health and safety risks.
While Whites and Hispanics reported greater lifetime ENDS use and were more
likely to know ENDS users, Blacks were more likely to report interest in use, and
a greater likelihood of future ENDS use. Among current smokers, Whites were
more likely to use ENDS for harm reduction or cessation, yet Blacks reported a
greater propensity to use ENDS as a future cessation method. Among lifetime
ENDS users, there were no differences in use of flavored ENDS, yet Blacks were
more likely to smoke menthol ENDS. There were no differences between Whites
and Hispanics.

FUNDING: SRI International (AWB, RK, HSJ); DA033813 (AWB); DA012844
(MDL); DA032246 (XC); Commonwealth of Virginia. Disclaimer: This research
was supported by the National Institute on Drug Abuse of the National Institutes of
Health under Award Numbers R21DA033813, R01DA012844 and R01DA032246.
The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.
JUSTIFICATION: Analysis of existing Total Exposure Study data and of biospecimens with current-omic technologies offers opportunities to identify biomarkers of
susceptibility, and of response, to harmful and potential harmful constituents of
cigarette smoke.

Conclusions: Awareness of ENDS and current use was greater in this sample
compared to previous surveys. Moreover, plans to continue ENDS use, and
specifically as a tool for cessation were also notable. The introduction of menthol
ENDS suggests that racial/ethnic minorities may face increased attention from
manufacturers. Black current and former smokers reported high interest in ENDS,
and may benefit from education on the state-of-the-evidence regarding health and
safety, and their use as a smoking cessation strategy.

CORRESPONDING AUTHOR: Andrew Bergen, PhD, Senior Director, SRI
International, Center for Health Sciences, Health Studies Section, Bioscience
Division, 333 Ravenswood Avenue, Menlo Park, CA 94025, United States, Phone:
240-463-1430, Email: andrew.bergen@sri.com

FUNDING: University of Miami
JUSTIFICATION: Findings from this study have the potential to inform e-cigarette
campaigns and/or health education initiatives in racially/ethnically diverse
populations.

POS4-109

EXPOSURE TO TOBACCO AND NICOTINE PRODUCT
ADVERTISING: ASSOCIATIONS WITH PERCEIVED PREVALENCE
OF USE AMONG COLLEGE STUDENTS

CORRESPONDING AUTHOR: Monica Hooper, University of Miami, 5665 Ponce
de Leon Blvd, Coral Gables, FL 33146, United States, Phone: 305-284-4290,
Email: mwebb@miami.edu

Keryn E. Pasch, PhD, MPH*, Daniel Kreitzberg, Natalie M. Golaszewski, MA,
Alexandra Loukas, PhD, Health Behavior and Health Education, University of
Texas at Austin

POS4-108

TOTAL EXPOSURE STUDY ANALYSIS CONSORTIUM: A CROSSSECTIONAL STUDY OF TOBACCO EXPOSURES

Exposure to tobacco and nicotine product advertising (tobacco advertising) may
have a norming effect, resulting in the overestimation of perceived prevalence of
use of these products. The purpose of this study was to examine the relationships
between tobacco product advertising and college student perceptions of prevalence
of use on campus. Participants were 2,169 undergraduate students (mean age=
25.84 sd= 9.97; 68.1% female; 76% White) from six four-year universities in Texas
who completed an online survey in summer 2014. Exposure to e-cigarette, cigar,
smokeless tobacco, and traditional cigarette advertising was measured with one
item for each of the products (e.g., In the past thirty days, how often have you
heard or seen ads (on the radio, TV, billboards, Internet, etc) for the following
products?-Cigars). Prevalence of use on campus was measured with one item
that assessed perceived prevalence for each product (e.g., Approximately what
percentage of the student body do you think use the following products?-Cigars).
Linear regression models were run to examine the associations between exposure
to each type of tobacco product advertising and perceptions of use of each product
on campus controlling for age, gender, and race. Results indicated that exposure to
traditional cigarette advertising was associated with perceptions of the proportion
of the student body who use traditional cigarettes [Beta=.53, p<.001], such that
greater exposure to advertising was associated with greater perceived prevalence
on campus. Similar associations were found between exposure to advertising for

Andrew W. Bergen, PhD*1, Ruth Krasnow, MA1, Harold S. Javitz, PhD1, Gary E.
Swan, PhD2, Ming D. Li, PhD3, James W. Baurley, PhD4, Xiangning Chen, PhD5,
Lenn Murrelle, MSPH, PhD6, Barbara Zedler, MD6, 1Center for Health Sciences,
SRI International, 2Stanford Prevention Research Center, Stanford University
School of Medicine, 3Department of Psychiatry and Neurobehavioral Sciences,
University of Virginia, 4BioRealm, LLC, 5Virginia Commonwealth University,
6
Venebio Group.
Background: The Total Exposure Study was a stratified, multi-center, crosssectional study designed to estimate levels of biomarkers of tobacco-specific and
non-specific exposures and of potential harm in U.S. adult cigarette smokers and
tobacco product non-users. The study was sponsored by a tobacco company and
implemented by contract research organizations in 2002-2003. Multiple analyses
of smoking behavior, demographics, and biomarkers were performed. Study
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cigar products [Beta=.72, p<.001], smokeless products [Beta=.68, p<.001], and
e-cigarette products [Beta=.25, p<.001] and perceived prevalence of each of these
products on campus. This study is one of the first to explore cigar, smokeless, and
e-cigarette advertising and its associations with perceptions of use among college
youth. Given the normative effects of advertising on tobacco and nicotine use,
future research should examine the various components of advertisements and
how they may impact behavior.

CIGARETTE AND NOVEL TOBACCO PRODUCT USE AMONG
SEXUAL MINORITIES
Yoonsang Kim*1, Francisco Buchting2, Sherry Emery1, 1University of Illinois at
Chicago, 2Buchting Consulting,

FUNDING: No Funding

Introduction: It is well known that the rate of cigarette smoking is higher among
lesbian, gay, and bisexual (LGB) population than among heterosexuals. However,
no researches thus far that we are aware has extensively investigated differences
in the use of traditional and novel tobacco products within LGB population: whether
(and to what extent) there exist demographic differences within LGB population
and how they differ from the pattern among heterosexuals.
Methods: We conducted a national online survey about tobacco use behavior
in 2013. Information about tobacco product use and sexual orientation along
with demographics was collected. There are 956 respondents who identified
themselves as lesbian, gay, or bisexuals in our data. We estimate proportions and
odds ratios to look at the associations of tobacco product use and demographics.
Survey weights are adjusted for all analyses.
Results: Of LGB respondents, 32% smokes cigarettes and 36% uses any
tobacco products. Bisexual respondents have higher rate of smoking cigarettes
(37%) than homosexual (29%) and heterosexual (20%) respondents. Unlike
heterosexual respondents, female LGB respondents more likely to use tobacco
products than male LGB respondents. Among LGB respondents, 37% of females
smoke cigarettes, while 29% of males smoke. Prevalence of cigar/little cigar use
for males is 3 times that of females among heterosexuals, while prevalence is
about the same (15% for males and 16% for females) among LGB respondents.
Discussion: This is one of the first studies to explore the differences in tobacco
product use among sexual minorities. Our results highlight important disparities with
bisexual population at much greater risk of tobacco use as well as LGB population
with low socioeconomic status and of younger age. Our findings provide important
information to design tobacco prevention programs and researches that contribute
to reduce the risks and disparities with sexual minorities.

CORRESPONDING AUTHOR: Keryn Pasch, PhD, MPH, Associate Professor,
University of Texas at Austin, Kinesiology and Health Education, 2109 San Jacinto,
Austin, TX 78712, United States, Phone: 512-232-8295, Email: kpasch@austin.
utexas.edu
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PERCEPTIONS OF NON-COMBUSTED TOBACCO PRODUCTS
AND ELECTRONIC CIGARETTES AMONG PREGNANT WOMEN
AND WOMEN PLANNING A PREGNANCY
Lucinda J. England, MD, MSPH*1, Amber Koblitz2, Julia Kish-Doto3, Van Tong1,
Brian Southwell3; 1Centers for Disease Control and Prevention, Atlanta Georgia
2
Center for Tobacco Products, U.S. Food and Drug Administration, Silver Spring,
MD; 3RTI International Rockville, MD
Background: Perceptions of non-combusted tobacco products and electronic
cigarettes are largely unknown among pregnant women and women of
reproductive age.
Methods: Fifteen focus groups were conducted between September-November
2013 in four U.S. cities, to explore how women perceive noncombustible
tobacco products, electronic cigarettes, and nicotine replacement therapy (NRT)
use, including health risks in general and during pregnancy. Participants were
18-40 years of age and were segmented by tobacco use and pregnancy status
as: pregnant smokers, pregnant quitters, or smokers planning a pregnancy.
Responses were coded and analyzed to identify key themes using NVivo 10.0
qualitative software (QSR).

FUNDING: U01-CA154254 from NCI
JUSTIFICATION: Sexual minorities are at greater risk of tobacco use and having
consequent health issues. Our study provides important information to design
tobacco prevention programs and researches that contribute to reduce the risk
and disparity.

Results: A total of 93 women participated in the focus groups: 49% were
Caucasian, 25% were African American, and 21% were Hispanic. Sixty-two percent
had at least some college education. While snus was generally unappealing
to women, dissolvables were viewed as discreet and useful to avoid stigma
associated with smoking during pregnancy. NRT was viewed as being ineffective
for cessation and having undesired side effects. Electronic cigarettes were thought
to offer advantages over cigarettes, including use in smoke-free areas, lower cost,
appealing flavors, and fewer health effects. Electronic cigarettes were seen also
as a potential quitting aid for use before or during pregnancy; however, women
worried about excessive use due to the convenience of the product. While some
women felt electronic cigarettes might be safer during pregnancy than smoking,
most women felt all tobacco and NRT products posed at least some harm to
pregnant women. Nicotine was frequently identified as a harmful component of
tobacco and NRT products.

CORRESPONDING AUTHOR: Yoonsang Kim, PhD, University of Illinois at
Chicago, University of Illinois at Chicago (MC 275-, Chicago, IL 60608, United
States, Phone: 312-413-7596, Email: ykim96@uic.edu
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THE INDIRECT EFFECT OF EMOTION DYSREGULATION IN
TERMS OF NEGATIVE AFFECT AND SMOKING-RELATED
COGNITIVE PROCESSES
Adrienne L. Johnson*, Alison C. McLeish, University of Cincinnati
Smokers consistently report a belief that smoking helps them cope with
emotional distress, and that negative affect reduction is a primary motivation for
smoking (Brandon & Baker, 1991; Copeland et al., 1995). Negative affect is also
considered one of the most powerful predictors of cessation success or failure.
Given the importance of affect in smoking behavior, understanding the role of
affect-relevant factors in the association between negative affect and smokingrelated cognitive processes is an important next step in this area of research.
Emotion dysregulation, or difficulties regulating one's emotions, may be one
important factor to consider in this regard as it is associated with negative affect
reduction outcome expectancies and barriers to cessation (Gonzalez et al., 2008;
Johnson et al., 2008). Thus, the goal of the current study was to examine the
indirect effect of emotion regulation difficulties in terms of the association between
negative affect and smoking-related cognitive processes in a sample of regular
daily smokers (n = 126; 70.4% male; Mage = 36.5, SD = 13.1). Specifically, it
was hypothesized that after controlling for daily smoking rate and gender, there
would be a significant indirect effect of negative affect on negative affect reduction
smoking motives, negative reinforcement smoking outcome expectancies, and
internal barriers to cessation through emotion dysregulation. Results indicated
that, as hypothesized, there was a significant indirect effect of negative affect on
internal barriers to cessation (indirect effect = 0.09; SE = 0.03; 95% CI = 0.05
to 0.16) and negative affect reduction smoking motives (indirect effect = 0.01;

Conclusions: Findings indicate that women seeking to reduce health risks
or stigma-related to tobacco use may perceive non-combusted products and
electronic cigarettes favorably. Findings can inform future research related to
perceptions of non-combusted tobacco products and electronic cigarettes among
women of reproductive age.
FUNDING: RTI Project Number 0211965.032 Contract 200-2008-27958- 0032
JUSTIFICATION: Women seeking to reduce health risks or stigma-related to
tobacco use may perceive non-combusted products and electronic cigarettes
favorably, which could undermine cessation in this population.
CORRESPONDING AUTHOR: Lucinda England, MD, MSPH, Medical Officer,
CDC, Office on Smoking and Health, 4770 Buford Hwy NE MS F-79, Atlanta, GA
30341, United States, Phone: 770-488-6266, Email: lbe9@cdc.gov
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SE = 0.01; 95% CI = 0.01 to 0.03) through emotion dysregulation. Contrary to
hypotheses, there was no significant indirect effect for emotion dysregulation in
terms of negative reinforcement smoking outcome expectancies. These findings
suggest that emotion dysregulation serves as an explanatory mechanism in the
association between negative affect and certain affective smoking-related cognitive
processes, and could serve as an important target for intervention efforts.

PERCEIVED BARRIERS TO SMOKING CESSATION IN HIGHLY
DISADVANTAGED GROUPS: WHICH BARRIERS ARE THE MOST
IMPORTANT TO TARGET?
L.Twyman*1, B. Bonevski1, C. Paul1,2, J. Bryant1,2, C. D'Este3, C. Oldmeadow4, K.
Palazzi4, 1School of Medicine and Public Health, Faculty of Health, University of
Newcastle and Hunter Medical Research Institute, Callaghan, Australia, 2Priority
Research Centre for Health Behaviour and Health Behaviour Research Group,
University of Newcastle and Hunter Medical Research Institute, 3National Centre
for Epidemiology and Population Health, Australian National University, Canberra,
Australia, 4Hunter Medical Research Institute, Newcastle, Australia.

FUNDING: No Funding
JUSTIFICATION: This study identifies emotion dysregulation as a potential target
for smoking cessation interventions among smokers high in negative affect.
CORRESPONDING AUTHOR: Adrienne Johnson, MA, University of Cincinnati,
47 W. Corry St., Cincinnati, OH 45221-0376, United States, Phone: 847-7788591, Email: lidgarae@mail.uc.edu

Introduction: Understanding the barriers to quitting smoking faced by socially
disadvantaged groups may help to improve their smoking cessation rates. This
study aimed to identify the most frequently reported barriers to smoking cessation
and the top three barriers to cessation ranked as most important within a sample
of Australian welfare recipients.

POS4-113

“CIGARETTES ARE PRIORITY”: A QUALITATIVE STUDY OF
HOW AUSTRALIAN SOCIOECONOMICALLY DISADVANTAGED
SMOKERS RESPOND TO RISING CIGARETTE PRICES

Methods: A cross sectional survey of adult welfare recipients who were current
smokers was carried out in two welfare agencies in NSW, Australia from October
2013 to July 2014. Smoking status, smoking related variables and barriers to
cessation were assessed. Participants were presented with a randomised list of
38 barriers to quitting and asked to rate each item on a scale of zero (not a barrier)
to three (large barrier). Of those barriers rated as "large," participants were asked
to rank the top three most important barriers to address in order for participants
to quit smoking.

Ashleigh Guillaumier, PhD*, Billie Bonevski, PhD, Christine Paul, PhD, University
of Newcastle
Purpose: Despite substantial modelling research assessing the impact of
cigarette taxes on smoking rates among various income groups, there are few
studies that examine the broader financial effects of tobacco prices on smokers in
the lowest income groups. This study aimed to explore how very disadvantaged
smokers manage smoking costs on limited budgets, and the impact this has on
material deprivation, financial stress and cessation cognitions.

Results: In total, 384 current smokers consented (85% consent rate). Females
made up slightly more of the sample (59%), mean age = 40 years. The most
frequently reported "large" barriers were addiction to smoking (54%), smoking to
deal with stress (47%), smoking to manage anxiety or depression (39%), too many
stressful life events (39%) and smoking for relaxation (38%). The top three "large"
barriers identified as most important in order for participants to quit smoking were
addiction (38%), dealing with stress (12%) and enjoyment (8%). Factors related
to endorsement of each barrier will be discussed.

Methods: Qualitative semi-structured interviews were conducted with 20
smokers recruited from a Social and Community Service Organisation providing
crisis welfare assistance to disadvantaged people in New South Wales, Australia.
Interviews explored the perceived impact of tobacco costs among socially
disadvantaged smokers, including the effects on essential household expenditure,
smoking behaviour and quit cognitions. Interviews were audio-taped, transcribed
verbatim and analysed using thematic framework analysis.

Conclusions: By addressing addiction, stress and mental health when
encouraging disadvantaged smokers to quit smoking, the primary perceived
barriers to quitting will be tackled.

Results: Instances of smoking-induced deprivation and financial stress, such as
going without meals, substituting food choices, and struggling to pay bills in order
to purchase cigarettes were routine experiences among socially disadvantaged
smokers and their community. Price-minimisation methods were used as
strategies to maintain smoking, and not as long-term behaviours to save money.
Participants reported tobacco price increases were good for preventing uptake,
and that larger price rises and subsidised cessation aids were needed to help them
sustain abstinence.

FUNDING: This research has been funded by a grant from the National Health and
Medical Research Council (NHMRC) of Australia. Scholarship funding provided by
the University of Newcastle and Cancer Institute NSW.
JUSTIFICATION: Understanding the barriers to smoking cessation in highly
disadvantaged groups will allow the tailoring of smoking cessation programs that
actively address these barriers.
CORRESPONDING AUTHOR: Laura Twyman, University of Newcastle, Room
5015 Level 5 McAuley Centre, Waratah, WI New South Wales 2298, Australia,
Phone: 61407337776, Email: Laura.Twyman@newcastle.edu.au

Conclusions: Socioeconomically disadvantaged smokers engage in behaviours
that exacerbate deprivation to maintain smoking, despite the cost. Tobacco
taxation policy should consider impact on the financial and material well-being
of socioeconomically disadvantaged smokers who may find it difficult to quit
unassisted.
FUNDING: This study was part of a project funded by a grant from the Hunter
Medical Research Institute (G1101150). AG was supported by an Australian
Postgraduate Award PhD Scholarship administered through the University of
Newcastle. BB was supported by a Cancer Institute NSW Career Development
Fellowship. CP was supported by Newcastle Cancer Control Collaboration funding.
CORRESPONDING AUTHOR: Ashleigh Guillaumier, University of Newcastle,
CTNMH, Newcastle, WI NSW 2300, Australia, Phone: +61 2 4033 5718, Email:
ashleigh.guillaumier@newcastle.edu.au
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nationally representative truth® Longitudinal Cohort, focusing specifically on 18-21
year olds in the sample (n=7,591). Current cigar use was defined as cigar use on
at least 1 day in the past 30 days. Social cigar smokers were defined as current
cigar users who indicated that they only use cigars "when I'm out socializing with
friends." Logistic regression was used to determine the factors associated with
social cigar smoking. A total of 7.5% of young adults (n=850) were current users.
Among them, 66.5% were social cigar smokers and 33.5% used cigars either
alone or alone and with friends. Social cigar smokers were mostly male (70.7%),
non-Hispanic White (82.0%) and high income (56.6%). On average, social cigar
smokers began smoking cigars at 16.8 years old. Most social cigar smokers
smoked on 1 (48.4%) or 2 (23.4%) of the past 30 days and smoked less than 1
cigar per day (66.5%). Those who smoked 16+ total cigars in their lifetime were
45% less likely to be social cigar smokers (p<.01) compared with those who had
smoked fewer than 15 cigars in their lifetime. Non-Hispanic Whites were more
likely (OR: 2.7, p<.01) to be social cigar smokers compared with non-Hispanic
Blacks and those with the highest incomes were more likely to be social cigar
smokers compared with those with lowest incomes (OR: 2.7, p<.01). Among
current cigar users, social smoking is the most prevalent pattern of use. Results
suggest that social cigar smokers tend to be less experienced cigar smokers.
Future studies should monitor the smoking trajectory of social cigar smokers to
understand how their patterns change over time.

INTEGRATING SMOKING CESSATION INTO ROUTINE CARE
IN HOSPITALS - A RANDOMIZED CONTROLLED TRIAL OF A
PHARMACIST-LED INTERVENTION
Dennis Thomas, MPharm1*, Michael J. Abramson, PhD2, Billie Bonevski, PhD3,
Simone Taylor, PharmD4, Susan G. Poole, B. Pharm, GradDipEpidemBiostat.1,5,
Gregory R. Weeks, MPharm1,6, Michael J. Dooley, PhD1,5, Eldho Paul, MSc.2,
Johnson George, PhD1, 1Centre for Medicine Use and Safety, Monash University,
Melbourne, Australia, 2Department of Epidemiology and Preventive Medicine,
Monash University, The Alfred, Melbourne, Australia, 3School of Medicine and
Public Health, Faculty of Health and Medicine, University of Newcastle, Callaghan,
Australia, 4Austin Health, Melbourne, Australia, 5The Alfred, Melbourne, Australia,
6
Barwon Health, Geelong, Australia.
Background: Intensive smoking interventions initiated during hospitalization are
effective, but currently not routinely provided in Australian hospitals. Integrating
smoking cessation treatment into routine in-patient care may be beneficial. The
efficacy of a pharmacist-led smoking cessation intervention was evaluated.
Methods: A randomized controlled trial of all consenting smokers was carried
out in three Australian public hospitals. Usual care was compared with GIVE
UP FOR GOOD, a pharmacist-led smoking cessation intervention comprising
behavioral counselling and/or pharmacotherapy provided during hospitalization,
on discharge and within 1 month post-discharge. Smoking status was assessed
at baseline, discharge, 1, 6 and 12 months. The primary endpoint was carbon
monoxide (CO) validated 7-day prevalent abstinence at 6 months.

FUNDING: No funding
CORRESPONDING AUTHOR: Ollie Ganz, MSPH, Research Associate I, Legacy,
Research and Evaluation, 1724 Massachusetts Avenue NW, Washington, DC
20036, United States, Phone: 3234287300, Email: oganz@legacyforhealth.org

Results: The mean (±SD) age (n = 600) was 51±14 years and 64% were male.
The overall retention rates at 6 and 12 months were 74% and 72%, respectively.
CO validated 7-day prevalent abstinence rates at 6 months were 12.9% in
intervention and 13.6% in usual care group (adjusted odds ratio [OR] 1.01, 95%
confidence interval [CI] 0.62 - 1.64). The self-reported 7-day prevalent abstinence
was significantly higher in the intervention group at both 1 (OR 1.57, CI 1.10 2.25) and 6 months (OR 1.60, CI 1.06 - 2.42), but not significant at 12 months.
Overall, the OR of self-reported 7-day prevalent abstinence was 1.52 (CI 1.10
- 2.09, p=0.011) in a longitudinal analysis using generalized estimating equations.
A similar trend was observed with 24-hour point prevalence abstinence. Use of
pharmacotherapy was higher in the intervention group, both during hospital stay
(52% vs 43%; p=0.016) and between discharge and 6 months follow-up (57% vs
37%; p<0.001).
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RELATIONSHIP BETWEEN FRIENDS' SMOKING AND SOCIAL
SMOKING ATTITUDES AMONG SMOKERS AND NONSMOKERS
Vinu Ilakkuvan, MSPH*1,2, Jennifer Cantrell, DrPH MPA1,3, Haijun Xiao, MS1,
Elizabeth Hair, PhD1, Donna Vallone, PhD MPH1,3, 1Department of Research
and Evaluation, Legacy, Washington, D.C., USA, 2Department of Prevention
and Community Health, George Washington University Milken Institute School
of Public Health, Washington, D.C., USA, 3Department of Health, Behavior and
Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA
Introduction: Belonging to a smoking (vs. nonsmoking) group of friends has
been linked to smoking initiation, but little is known about how friends' smoking is
linked to social smoking attitudes, an important consideration given how common
social smoking is among young people. This study aims to understand how friends'
smoking is related to social smoking attitudes, and whether the relationship differs
for nonsmokers vs. smokers.

Conclusions: A pharmacist-led smoking cessation intervention was efficacious
in short-term, but for long-term abstinence more intensive follow-ups and
pharmacological support are required. Future interventions focusing on those
already motivated to quit should include free full course of pharmacotherapy, and
more formal engagement of primary healthcare providers following discharge from
hospital.

Methods: Legacy's cross-sectional Media Monitoring online questionnaire
surveys 15-21 year olds weekly. This analysis includes data from summer 2014
(n=867). Friends' smoking was captured by number of one's four closest friends
who smoke. Multivariate models examined the relationship between friends'
smoking and one's attitudes towards social smoking, for current and noncurrent
smokers.

FUNDING: This trial was funded by the Australian Research Council through the
Linkage Scheme (LP110200724) and an investigator-initiated research (IIR) grant
from Pfizer.
CORRESPONDING AUTHOR: Dennis Thomas, Monash University , Centre
for Medicine Use and Safety , 381 Royal Parade, Melbourne, WI Victoria 3044,
Australia, Phone: +61 431254055, Email: Dennis.Thomas@Monash.edu

Results: 21.2% of the sample were current smokers. 27.7% of current smokers
and 11.0% of nonsmokers agreed that "If you only smoke when out with friends, you
are not a real smoker." 33.1% of current smokers and 9.8% of nonsmokers agreed
that "Bumming a cigarette is a great way to start a conversation." However, having
close friends who smoke was associated with these attitudes only for nonsmokers.
Nonsmokers with a majority of close friends who smoke were three times more
likely than those with no close friends who smoke to agree social smokers are not
real smokers (OR=3.1, p=0.003) and five times more likely to agree bumming a
cigarette is a great way to start a conversation (OR=5.4, p=0.000).
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FACTORS ASSOCIATED WITH SOCIAL CIGAR SMOKING AMONG
YOUNG ADULTS IN THE U.S.
Ollie Ganz, MSPH1,2, Jennifer Cantrell, DrPH, MPA1,3, Valerie Williams, MA, MS1,
Elizabeth C. Hair, PhD1, Donna Vallone, PhD, MPH1,3, 1Department of Research
and Evaluation, Legacy, Washington, DC, 2Department of Prevention and
Community Health, George Washington University Milken School of Public Health,
3
Department of Health, Behavior and Society, Johns Hopkins Bloomberg School
of Public Health

Conclusions: Findings suggest that while more smokers agree with pro social
smoking attitudes than nonsmokers, the influence of friends' smoking on these
attitudes is stronger for nonsmokers. Nonsmokers with friends who smoke may
be more influenced by their close friends' smoking than are smokers due to
feeling isolated in a largely smoker friend group. This is consistent with research
suggesting teens who are not accepted into a friendship group (vs. those that are)

Young adults have the highest prevalence of cigar use in the U.S. While data on
this population indicate that cigars are often used socially, there is scant research
on the characteristics of social cigar smokers and what factors influence social
smoking of cigars. This study used data from Wave 1 (summer 2014) of Legacy's
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are more influenced by their best friend's smoking. Further research is needed to
understand these relationships, as they could be critical to informing youth and
young adult tobacco prevention efforts.

ADOPTING HOME SMOKING RESTRICTIONS AMONG AFRICAN
AMERICAN PUBLIC HOUSING RESIDENTS

FUNDING: Legacy

James Butler, III1*, Julia Cen Chen1, Barbara Baulding2, 1Department of Behavioral
and Community Health, School of Public Health, University of Maryland, College
Park, MD, 2Allegheny County Housing Authority, Pittsburgh, PA

JUSTIFICATION: Understanding the differential relationship between friends’
smoking and social smoking attitudes among smokers and nonsmokers could be
critical to informing youth and young adult tobacco prevention efforts.
CORRESPONDING AUTHOR: Vinu Ilakkuvan, MSPH, Research Associate,
Legacy, Research and Evaluation, 1724 Massachusetts Avenue NW,
Washington, DC 20036, United States, Phone: 5129213559, Email: vilakkuvan@
legacyforhealth.org

Background: Smoking in multiunit public housing communities and the negative
impact of secondhand smoke (SHS) are unrelenting public health issues. Efforts
to implement smoke-free policies in multiunit housing, where residents who have
instituted home smoking restriction (HSR) - limiting or banning smoking in the
home - can still be exposed to SHS that enters their units from other units where
smoking occurs. This study explored the predictors of adopting HSR among
African American residents from four multiunit public housing communities in
Pittsburgh, PA.
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DO E-CIG USERS TRANSITION FROM FIRST GENERATION TO
ADVANCED GENERATION DEVICES?

Methods: Data were analyzed from a survey designed to explore smoking
patterns and smoking cessation behaviors of the residents. Each resident was
asked, "Which statement best describes the rules about smoking inside your
home?" The response options were, "No one is allowed to smoke anywhere,"
"Smoking is allowed in some places or at sometimes," and "Smoking is permitted
anywhere, there are no rules." Predictors associated with the adoption of HSR were
analyzed using bivariate logistic regression, controlling for socio-demographic
factors.

Jessica M. Yingst, MS*1, Susan Veldheer, MS, RD1, Shari Hrabovsky, MSN1,
Travis Nichols, MS2, Stephen Wilson, PhD2, Jonathan Foulds, PhD1, 1Penn
State University College of Medicine, Hershey, PA, 2Penn State University, State
College, PA
Background: There is a wide range of electronic cigarettes (e-cigs) available to
users, ranging from small devices shaped like a cigarette (first generation) to larger
devices that have a button to press prior to inhalation (advanced generation). This
study aimed to describe how users of e-cigs transition to different device types and
highlight device characteristics potentially related to the transition.

Results: Sixty-two residents completed the survey. Twenty-nine residents
(46.8%) had instituted HSR; 22 women (35.5%) and seven men (11.3%). The
perception of risk of harming others when smoking in the home (AOR: 7.44, 95%
CI: 1.07-51.61) was associated with a higher likelihood of adopting HSR. Whereas,
having more than four best friends who smoked (AOR: 0.03, 95% CI: 0.01-0.83),
living with other smokers (AOR: 0.1, 95% CI: 0.01-0.81), and having a higher level
of religious involvement (AOR: 0.77, 95% CI: 0.60-0.99) were associated with a
lower likelihood of HSR. Having children present in the home, marital status, and
readiness to quit were not associated with having HSR.

Methods: Experienced e-cig users completed an online survey about their
e-cig use, devices, and preferences. Respondents included in analysis were ever
cigarette smokers who have used their e-cig at least 30 days in their lifetime and
who reported the type of their first and current e-cig device. E-cig devices the same
size as a cigarette without a button were classified as first generation devices and
e-cig devices larger than a cigarette with a button were classified as advanced
generation devices.

Conclusions: Research is needed that specifically examines which factors
predict HSR adoption. This can lead to developing HSR adoption interventions
for residents who would otherwise not have adopted HSR, especially in public
housing communities; where the prevalence of smoking and SHS have adverse
effects on residents with preexisting respiratory and cardiac conditions.

Results: The sample included 4421 participants. Among participants who
began use with a first generation device (N=2603), 63.7% participants have since
transitioned to an advanced generation device. Among participants who began
use with an advanced generation device (N=1818), only 5.7% transitioned to a first
generation device. This results in 76.3% (N=3373) of participants currently using
advanced generation devices. Compared to participants using first generation
devices, participants using advanced generation devices have used a device
longer (13 months v. 8 months, p<.0001) and purchased 4 e-cigs prior to their
current e-cig (v. 2 e-cigs, p<.0001). 95% of participants using advanced generation
devices rated having a variety of flavor choices as important, 99% rated having a
long battery life as important, and only 9% rated resemblance to a cigarette as
important.

FUNDING: This work was supported by a grant from the National Cancer Institute
(NCI): CA134939.
CORRESPONDING AUTHOR: James Butler III, School of Public Health, University
of Maryland College Park, Behavioral and Community Health, 2377 SPH, College
Park, MD 20742, United States, Phone: 301-405-0757, Email: jbutler9@umd.edu
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STRESSFUL LIVING CONDITIONS AND SMOKING AMONG
AFRICAN AMERICAN PUBLIC HOUSING RESIDENTS: RESULTS
FROM FOCUS GROUPS

Conclusion: Experienced e-cig users are likely to begin use with a first
generation device and transition to an advanced generation device, but not vice
versa. The vast majority of advanced generation device users found having a
variety of flavor choices and long battery life to be important. These characteristics
may be related to why users transition to advanced generation devices.

James Butler III*, Julia Cen Chen, Department of Behavioral and Community
Health, School of Public Health, University of Maryland, College Park, MD

FUNDING: This work was supported by an internal grant from Penn State Social
Science Research Institute & Cancer Institute (PI: SW).

Background: There is a limited availability of published data on the stress caused
by certain ecological variables—e.g., isolated living conditions and householdlevel factors—and its influence on continual cigarette smoking experienced by
African American public housing residents.

JUSTIFICATION: This study contributes to the currently limited knowledge about
e-cigs by describing how users of e-cigs transition to different device types and
identifying characteristics that may be related to why users transition.
CORRESPONDING AUTHOR: Jessica Yingst, Master of Science, Penn State
University, 500 University Dr., Hershey, PA 17033, United States, Phone: 717531-0003 ext 289511, Email: jyingst@phs.psu.edu

Methods: This study used a qualitative approach with the goal of identifying the
psychosocial, neighborhood and social context factors associated with cigarette
smoking. Nine focus groups were conducted with African American smokers
(n=62) from four multiunit public housing communities in Pittsburgh, PA. Each
focus group was audiotaped and transcribed verbatim. Both authors independently
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JUSTIFICATION: Text messaging may offer a viable means to supplement a
smoking cessation intervention, particularly among psychiatric patients and those
who have made past quit attempts.

read each transcript, identified emerging themes and assigned first-level codes,
which were clustered into categories. Agreement of the coding was assessed and
discrepancies were resolved by consensus.

CORRESPONDING AUTHOR: Alissa Link, MPH, Project Manager, NYU School
of Medicine, 317 East 85th St., Apt. PHA, New York, NY 10010, United States,
Phone: 646-501-2545, Email: alissa.link2@nyumc.org

Results: The authors identified two prevailing themes related to neighborhood
factors and smoking: (1) environmental causes of stress and (2) intrapersonal
stressors experienced by the residents. The first theme, environmental causes of
stress, had four subthemes: the isolated geography of public housing - "The buses
don't even come up here anymore!", the influx of "smoke shops" with custom blend
tobacco within close proximity, poor housing conditions, and neighborhood safety
issues. The second theme, intrapersonal stressors experienced by the residents,
had two subthemes: scarce-to-nonexistent employment opportunities that lead to
perpetual financial worry and the daily experiences of boredom - "There's nothing
for us to do here at [name of public housing community]; so we smoke!"
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EFFECT SMOKE-FREE PUBLIC HOUSING POLICY ON NONSMOKERS' EXPOSURE TO TOBACCO SMOKE
Douglas E. Levy1,2*, Gary Adamkiewicz3, Shona Fang3,4, Nancy A. Rigotti1,2,
John D. Spengler3, Willie-Mae Bennett-Fripp5, Jonathan P. Winickoff2,6, 1Mongan
Institute for Health Policy, Massachusetts General Hospital, Harvard Medical
School, 2Tobacco Research and Treatment Center, Massachusetts General
Hospital, Harvard Medical School, 3Department of Environmental Health, Harvard
School of Public Health, 4New England Research Institutes, Inc., 5Committee for
Boston Public Housing, 6Division of General Pediatrics, MassGeneral Hospital for
Children, Harvard Medical School

Conclusions: Smoking was considered as the predominant way of coping with
environmental and intrapersonal stressors among the residents. The two themes
that emerged were especially noteworthy because they were expressed primarily
by the female residents. Additional research is needed to explore the association
between ecological and socio-cultural stressors and their impact on continual
cigarette smoking by African American public housing residents, in general and by
the female residents, in particular.
FUNDING: This work was supported by a grant from the National Cancer Institute
(NCI): CA134939.

Background: In Oct. 2012, the Boston Housing Authority (BHA) became the
largest HA in the US to ban all indoor smoking. We evaluated a natural experiment
assessing changes in personal and apartment-specific exposure to tobacco
smoke pollution (TSP) in the BHA before and after the ban compared with the
Cambridge Housing Authority (CHA, control site with no ban).

CORRESPONDING AUTHOR: James Butler III, School of Public Health, University
of Maryland College Park, Behavioral and Community Health, 2377 SPH, College
Park, MD 20742, United States, Phone: 301-405-0757, Email: jbutler9@umd.edu

Methods: Subjects were a sample of non-smoking HA residents living with nonsmokers. At baseline (summer 2012) and follow-up (summer 2013) we deployed
passive air nicotine monitors in subjects' apartments for at least 7d, collected saliva
samples for cotinine analysis, and interviewed subjects on self-reported exposure
to TSP at various locations within and outside the HAs. Detectable/non-detectable
nicotine and cotinine, as well as levels were analyzed as outcomes (nicotine mass
limit of detection (LOD)=0.005ug, cotinine LOD=0.02ng/mL). TSP exposures were
evaluated using propensity-score-adjusted multivariable regressions with subject
random effects.
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INTEREST IN TEXT MESSAGING-BASED SMOKING CESSATION
INTERVENTIONS AMONG URBAN SAFETY-NET HOSPITAL
PATIENTS
Alissa R. Link, MPH*, Paul Krebs, PhD, Ellie Grossman, MD, MPH, R. Ivelisse
Rozon, MS, Scott E. Sherman, MD, MPH, New York University School of Medicine

Results: We enrolled 297 residents at baseline. Analyses were conducted
on 229 (77%) residents reached at follow-up and confirmed to be non-smokers
(158 BHA, 71 CHA). At baseline, apartment and personal TSP exposure were
high in both HAs (detectable nicotine: 53% BHA, 62% CHA; geometric mean
0.022ug/m^3 BHA, 0.035ug/m^3 CHA; detectable cotinine: 49% BHA, 68% CHA;
geometric mean 0.021ng/mL BHA, 0.030ng/mL CHA). At follow-up there were
significant but similar declines in nicotine at both HAs (detectable: -38% BHA,
-42% CHA, p<0.001 for change; mean: -0.021ug/m3 BHA, -0.034ug/m3 CHA,
p<0.001 for change). However, at the BHA detectable cotinine rose (+17% BHA vs.
-11% CHA, p=0.002 for difference), as did mean cotinine (+0.015ng/mL BHA vs.
-0.008ng/mL CHA, p=0.002 for difference). Interview responses did not suggest
that residents were increasingly exposed to TSP at other BHA sites (doorways,
hallways, grounds) vs. CHA sites.

Introduction: Text messaging is a low-cost and widely disseminable means of
reaching smokers and delivering a smoking cessation intervention.
Methods: Patients who enrolled in a telephone-based tobacco cessation study
at 2 safety-net hospitals in New York City completed survey questions assessing
whether they had a cell phone, whether they could receive text messages, and how
interested they were in receiving smoking cessation tips and/or communicating
with a counselor via text messaging. We assessed demographics, quit plans/
history and health literacy via validated survey items. We used multivariable
analysis to model interest in receiving tips and interest in communicating with a
counselor, adjusting for age, race, ethnicity, education, gender, site, plans to quit
and confidence in quitting.
Results: We enrolled 1,619 participants; 89% had a cell phone, and 90% of
those had phones with texting capacity. Of those with texting capacity, 71% were
interested in receiving cessation tips and 66% were interested in communicating
with a counselor via text. In multivariable analyses, there were differences
between those interested in receiving tips and those interested in communicating
with a counselor via text vs. those not interested in texting. Participants who were
interested in text messaging were generally younger and female. People with low
(OR=0.6, 95% CI, 0.4-0.8) and medium (OR=0.5, 95% CI 0.3-0.8) health literacy
were less likely to express interest in communicating with a counselor by text than
those with high literacy. Those admitted to a psychiatric service were more likely to
be interested in communicating with a counselor by text than those admitted to a
non-psychiatric service (OR=1.5, 95% CI 1.1-1.9). Those with past quit attempts
were more likely to be interested in receiving tips (OR=1.5, 95% CI 1.1-2.1).

Conclusions: During the study, apartment TSP declined at the HAs, but not due
to the policy. The policy did not result in reduced individual-level TSP exposure.
Non-HA sources of resident exposure may have been significant for BHA residents.
FUNDING: This study received support from the NIH/National Heart Lung and
Blood Institute (R01-HL112212) and the Flight Attendants Medical Research
Institute.
JUSTIFICATION: This study helps to illuminate the potential and the challenges of
smokefree multiunit housing policies.
CORRESPONDING AUTHOR: Douglas Levy, PhD, Assistant Professor of
Medicine, MGH/Harvard Medical School, Mongan Institute for Health Policy/
Medicine, 50 Staniford St., Boston, MA 02461, United States, Phone: 6176433595,
Email: dlevy3@mgh.harvard.edu

Conclusion: In our population of smokers at urban safety-net hospitals, the
majority were interested in receiving tips or communicating with a counselor
via text messaging. Text messaging may offer a viable means to supplement a
smoking cessation intervention, particularly among psychiatric patients and those
who have made past quit attempts.
FUNDING: NHLBI U01#HL105229
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Susan C. Kaai, PhD*1, Fastone Goma, MD, PhD2, Geoffrey T. Fong, PhD1,3, Annika
C. Green, MPH1, Tara Elton-Marshall, PhD4, Gang Meng, PhD1, Anne C.K. Quah,
PhD1, Masauso M. Phiri, MSc.2, Richard Zulu, MPhil2, 1University of Waterloo,
2
University of Zambia, 3Ontario Institute for Cancer Research, 4Centre for Addiction
and Mental Health

Kimberly D. Wiseman, MS*1, Jennifer Cornacchione, PhD1, Seth M. Noar, PhD2,
Kathryn E. Moracco, PhD3, Randall Teal, MA4, Mark Wolfson, PhD1, Erin L. Sutfin,
PhD1, 1Wake Forest School of Medicine, 2UNC School of Journalism and Mass
Communication, 3UNC Gillings School of Global Public Health, 4UNC Lineberger
Comprehensive Cancer Center

Background: Despite the fact that cigarette brands described as "light", "mild",
or "low tar" are no less harmful, smokers continue to believe that they are. These
descriptors have been banned in over 50 countries as called for by Article 11 of
the WHO Framework Convention on Tobacco Control (FCTC). Although Zambia
ratified the FCTC in 2008, there is currently no ban on these descriptors. This study
assesses Zambian smokers' perceptions of the harmfulness of "light" cigarettes.

Use of novel tobacco products, such as e-cigarettes, little cigars/cigarillos, and
hookah is increasing among adolescents and young adults. These products, often
called "other tobacco products" or OTPs, contain a myriad of chemicals which the
FDA has determined to be Harmful or Potentially Harmful Constituents (HPHCs).
We sought to understand adolescents' and young adults' knowledge and beliefs
about HPHCs found in OTPs to inform risk communication messages.

Methods: Data were analyzed from the International Tobacco Control (ITC)
Zambia Wave 1 Survey (2012)—a longitudinal cohort survey of a nationally
representative sample. This study focuses on 688 smokers who reported having
a brand they normally smoke. The survey included questions on perceived
harmfulness of "light" (defined as "mild" or "extra mild") cigarettes.

Methods: Ten focus groups were conducted with 77 adolescents and young
adults (ages 13-25, 56% female, 56% White and 26% Black). Participants were
OTP users (N=47) and susceptible non-users (N=30). Participants were asked
about 10 HPHCs in OTPs, including acetaldehyde, acrolein, arsenic, benzene,
cadmium, carbon monoxide, formaldehyde, nicotine, NNN, and NNK. Two
researchers independently coded the transcribed focus groups for emergent
themes related to knowledge and beliefs about constituents.

THE HIGH PREVALENCE OF MISCONCEPTIONS ABOUT "LIGHT"
CIGARETTES AMONG SMOKERS IN ZAMBIA: FINDINGS FROM
THE ITC ZAMBIA SURVEY

ADOLESCENTS’ AND YOUNG ADULTS’ KNOWLEDGE AND
BELIEFS ABOUT CONSTITUENTS IN NOVEL TOBACCO
PRODUCTS

Results: 29% of Zambian smokers reported smoking "light" cigarettes. 52%
wrongly believed that "light" cigarettes were less harmful. 60% believed that "light"
cigarettes were smoother on the throat and chest. But importantly, those who
believed that "light" cigarettes were smoother were much more likely to believe
that they were also less harmful (r=0.94), replicating Elton-Marshall et al.'s (2010)
study in China that the smoothness of smoke leads to the mistaken belief about
harmfulness. This is further supported by the finding that 64% of "light" smokers in
Zambia believed that the harsher the cigarette smoke feels in the throat the more
dangerous the smoke is likely to be. Smokers of "light" cigarettes tended to be
younger than smokers of regular cigarettes and mostly cited taste and quality as a
reason for choosing "light" cigarettes.

Results: Participants were familiar with arsenic, carbon monoxide,
formaldehyde, and nicotine, but unfamiliar with acetaldehyde, acrolein, NNK,
or NNN. Participants generally had negative associations with constituents,
although users had positive associations with nicotine. They associated unknown
constituents with similarly sounding words (e.g., acetaldehyde sounds like
acetaminophen) and noticed words in the chemical names (when spelled out) of
NNK and NNN (e.g., "nitro"). They associated known constituents with negative
health effects and other products the chemical is found in (e.g., benzene is in
fuel). In terms of which constituents most discouraged participants from using
OTPs, multiple themes emerged, with some discouraged by long chemical names,
and others by associations with adverse consequences. Additionally, non-users
believed nicotine would most discourage OTP use, while users believed nicotine
would least discourage use.

Conclusions: The majority of Zambian smokers wrongly believe that "light"
cigarettes are less harmful—second highest level across 20+ ITC countries. These
findings demonstrate the urgent need for educational and policy interventions to
raise awareness of this fallacy, including full implementation of the FCTC Article 11
Guidelines, which call for bans on false, misleading, or deceptive terms such as
"light," "mild," or "low tar" on tobacco brands and packaging.

Conclusions: Participants' knowledge and beliefs about particular constituents
varied, especially between users and non-users. Further studies of OTP
constituents are needed, and future risk messaging campaigns could capitalize on
negative associations with HPHCs to discourage OTP use.

FUNDING: The research reported in this article was funded by the Canadian
Institutes of Health Research (115016). Geoffrey T. Fong was supported by a
Senior Investigator Award from the Ontario Institute for Cancer Research (IA-004053020) and a Prevention Scientist Award from the Canadian Cancer Society
Research Institute. Annika C. Green was supported by a Doctoral Scholarship
from the CIHR Training Grant in Population Interventions for Chronic Disease
Prevention (PICDP).

FUNDING: Research reported in this abstract was supported by grant number
P50CA180907 from the National Cancer Institute and FDA Center for Tobacco
Products (CTP). The content is solely the responsibility of the authors and does
not necessarily represent the official views of the NIH or the Food and Drug
Administration.

CORRESPONDING AUTHOR: Susan Kaai, PhD, University of Waterloo, 200
University Avenue West, Waterloo, ON N2L 3G1, Canada, Phone: +1 519-8884567 Ext 31748, Email: skaai@uwaterloo.ca

JUSTIFICATION: Future risk messaging campaigns could capitalize on negative
associations with HPHCs to discourage use of novel tobacco products among
adolescents and young adults.
CORRESPONDING AUTHOR: Kimberly Wiseman, MS, Research Assistant,
Wake Forest School of Medicine, Division of Public Health Sciences, Medical
Center Boulevard, Winston-Salem, NC 27157, United States, Phone: 336-7131446, Email: kwiseman@wakehealth.edu
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TOBACCO USE AND TIME OUT OF WORK AMONG JOB-SEEKERS
IN CALIFORNIA

ASSESSING TOBACCO USE AMONG COLLEGE STUDENTS:
IMPORTANCE OF SPECIFYING THE CONTENT OF NONCIGARETTE ALTERNATIVE PRODUCTS

Anne Michalek, BS1,2, Cati Brown-Johnson, PhD2, Amy Rogers, OTR/L3, Timothy
McClain, BA4, Mia Grigg, MS, MFT5, Richard Johnson, BA6, Judith J. Prochaska,
PhD, MPH2, 1Department of Psychiatry, University of California, San Francisco,
CA, 2Stanford Prevention Research Center, Department of Medicine, Stanford
University, Stanford, CA, 3San Francisco Department of Veteran Affairs, San
Francisco, CA, 4Marin Employment Connection, San Rafael, CA, 5Buckelew
Programs Residential Support Services, San Rafael, CA, 6San Francisco
Employment Development Department, San Francisco, CA

Josephine T. Hinds, BS1, Sherman Chow, MPH1, Alexandra Loukas, PhD1, Keryn
Pasch, PhD, MPH1, Cheryl Perry, PhD2, Cristine Delnevo, PhD, MPH3, Olivia
Wackowski, PhD, MPH3, 1The University of Texas at Austin, 2The University of
Texas Health Science Center at Houston, School of Public Health - Austin Regional
Campus, 3Rutgers School of Public Health
Use of non-cigarette alternative products is increasing rapidly among young
adults. Increasing prevalence, coupled with their common use as delivery
devices for non-nicotine substances (e.g. marijuana) creates challenges in the
accurate assessment of these products. The purpose of this study was to refine
measurements of non-cigarette alternatives and accurately assess their use by
college students. Three rounds of cognitive interviews were conducted (n=25, age
19-32, 52% female). After each round, items were revised based on respondent
feedback to more accurately capture the original intent of the question. Items
were modeled after those in the Population Assessment of Tobacco and Health
Study and the Behavioral Risk Factor Surveillance System. Retrospective probing
focused on use of six products: cigarettes (including roll-your-own cigarettes),
smokeless tobacco, hookah, cigars, and electronic nicotine delivery systems
(ENDS). Confusion regarding product content was encountered with cigars,
roll-your-own cigarettes, hookah, and ENDS. Specifically, respondents reported
confusion as to whether smoking a cigar with marijuana inside, roll-your-own
cigarette paper with tobacco and marijuana, or just marijuana still constituted
"use" of the product. Confusion also existed with hookah, as one respondent
who exclusively used hookah with marijuana was unaware that the product was
intended for use with shisha tobacco. Difficulty with ENDS items pertained to the
"vape pen" style, which has a reservoir for "e-liquid." Three participants raised
questions as to whether these items were assessing use of ENDS products
for delivering nicotine or also included use for the delivery of marijuana. This
study identified common assessment errors when using traditional tobacco use
measures in non-cigarette alternative products. Adding the term "as intended"
eliminated most of the confusion regarding the content of the delivery device.
Further, when assessing ENDS use, specifying "nicotine e-liquid" also eliminated
confusion. Given the increasing prevalence of non-cigarette alternative products,
additional research honing assessment of use of the product "as intended" is
needed.

Background: State and national surveys indicate tobacco use and unemployment
are associated, with greater smoking prevalence and lower quit rates among those
who are out of work. Greater chronicity of unemployment challenges securing reemployment. The association between smoking status and time out of work has
not been examined.
Method: In a cross-sectional study balanced on smoking status, we examined
the association of tobacco use with unemployment duration among job-seekers
recruited from two Employment Development Departments in the San Francisco
Bay Area. Smokers (S) reported > 100 cigarettes in their lifetime , >1 cigarette/
day currently, and had a breath sample of CO > 10 ppm. Nonsmokers (NS) denied
tobacco use in the past year with CO < 9 ppm.
Results: The sample N=256 (53% smokers) was 66% male, 52% never
married, 22% unhoused, with mean age 48 (SD=11); 38% identified as White,
36% Black, and 26% other; 29% reported prior alcohol/drug treatment; 20% a
criminal history; and 72% had reliable transportation. By smoking status, chronicity
of unemployment was 0-3 months (NS=43%, S=16%), 3-6 months (NS=13%,
S=19%), 6-12 months (NS=21%, S=31%), and 1+ year (NS=24%, S=35%),
gamma=0.34, p<.001. In an ordinal regression model, controlling for age, race/
ethnicity, marital status, education, county, transportation, criminal history, drug/
alcohol treatment, and homelessness, only current smoking (p=.013) and older
age (p=.003) predicted longer duration of unemployment, full model X2=30.9,
p=.009, R2=0.12. By age, 63% of adults 51+ were unemployed for 6+ months,
compared to 56% aged 41-50, and 44% aged 20-40. Among smokers, smoking <
30 min of waking vs. longer was associated with being out of work for 6+ months
(71% vs. 47%), gamma=.33, p=.034. Cigarettes/day, self-efficacy, and desire and
intention to quit did not vary with unemployment duration.

FUNDING: National Institutes of Health

Conclusion: Current smoking status was a stronger determinant of
unemployment chronicity than education, homelessness, criminal history, or
past drug/alcohol treatment. Further, greater dependence predicted greater
unemployment duration. Tobacco addiction is a modifiable risk factor that should
be treated among job-seekers.

CORRESPONDING AUTHOR: Josephine Hinds, The University of Texas,
Kinesiology and Health Education, 5008 Duval St., Austin, TX 78751, United
States, Phone: 512-232-4351, Email: josephine.t.hinds@utexas.edu

FUNDING: TRDRP 21BT-0018

POS4-128

JUSTIFICATION: Current smoking status was a stronger determinant of unemployment chronicity than education, homelessness, criminal history, or past drug/
alcohol treatment; tobacco addiction is a modifiable risk factor that can and should
be treated among job-seekers.

COMMUNITY GUIDE SYSTEMATIC REVIEW ON THE
EFFECTIVENESS OF COMPREHENSIVE TOBACCO CONTROL
PROGRAMS IN REDUCING TOBACCO USE AND SECONDHAND
SMOKE EXPOSURE

CORRESPONDING AUTHOR: Anne Michalek, Bachelor of Science, Clinical
Research Coordinator, The University of California, San Francisco, Psychiatry,
401 Parnassus Avenue, San Francisco, CA 94143, United States, Phone: 978578-3064, Email: Annekathrynn@gmail.com

Jeffrey A. Reynolds, MPH*, Yinan Peng, MPH, PhD, Namita Vaidya, MPH, Cristian
G. Dumitru, MPH, David P. Hopkins, MD, MPH, Community Guide Branch, Centers
for Disease Control and Prevention
Background: Tobacco use is the single greatest cause of preventable disease,
disability, and death in the U.S. Over the last few decades, several states have
implemented comprehensive tobacco control programs (CTCP) to reduce tobacco
use and secondhand smoke (SHS) exposure. This Community Guide (CG)
systematic review was conducted to examine CTCP effectiveness in reducing
tobacco use and tobacco-related diseases and deaths.
Methods: A systematic search was conducted (search period Jan 2000-July
2014) to identify and abstract qualifying studies using standard CG systematic
review methods. Summary measures were calculated when possible and narrative
results were provided when effect estimates could not be pooled.
Results: The CG search identified 60 eligible studies; only results from the U.S.
studies are reported here (55 studies). CTCPs reduced tobacco use prevalence
among adults by a median of 2.8 percentage points (pct pts) [Interquartile interval
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JUSTIFICATION: This study has the potential to impact public health by providing
information and suggestions on using social media in Quit and Win contests to
engage young smokers not currently served by a variety of cessation services.

(IQI): -3.5 to -2.4 pct pts; 12 studies]; reduced tobacco use prevalence among
young people by a median of 4.5 pct pts (IQI: -6.0 to -0.7 pct pts; 9 studies);
reduced cigarette pack sales by a median of 12.7% (IQI: -20.8% to -5.5%; 7
studies); and reduced daily tobacco product consumption by a median of 17.1%
(IQI: -43.4% to -13.5%; 6 studies). Narrative results showed that states with a
CTCP increased cessation (6 studies), reduced SHS exposure (4 studies), and
decreased tobacco-related diseases and deaths (6 studies). Results indicated that
increased program funding was associated with greater impact on the examined
tobacco-related outcomes (15 studies). Stratified analysis showed CTCP's were
effective across population groups with diverse racial and ethnic backgrounds (5
studies) and varied education or socioeconomic status (6 studies).

CORRESPONDING AUTHOR: Erin O'Gara, PhD, Research Program Manager,
ClearWay Minnesota, Research, 8011 34th Ave. South, Minneapolis , MN 55425,
United States, Phone: 952-767-1405, Email: eogara@clearwaymn.org
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DEVELOPMENT AND PILOT TESTING OF AN OBSERVATIONAL
STUDY EXAMINING THE ENDS INITIATION PROCESS:
INTEGRATION OF EMA, GEOTRACKING, BIOSAMPLES, AND
IN-DEPTH INTERVIEWS

Conclusions: Based on CG criteria, there is strong evidence of effectiveness
that CTCPs reduce tobacco use prevalence among adults and young people,
reduce tobacco product consumption, increase quitting, reduce SHS exposure,
and reduce tobacco-related diseases and deaths. These findings are broadly
applicable to the U.S. settings and population groups.

Jennifer L. Pearson, PhD*1,2, Thomas R. Kirchner, PhD1,2,4, Sabrina Smiley, PhD1,
Leslie Rubin, MS1, Megan Davis, MPsy1, Teresa DeAtley, BA1, Michael "Tac"
Tacelosky, BS3, David Abrams, PhD1,2,4, 1The Schroeder Institute for Tobacco
Research and Policy Studies, Legacy, Washington, DC, USA, 2Department of
Health, Behavior, and Society, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA, 3Survos, Washington, DC, USA, 4Georgetown University
Medical Center, Lombardi Comprehensive Cancer Center, Washington, DC, USA

FUNDING: No Funding
JUSTIFICATION: Comprehensive tobacco control programs are effective in
decreasing tobacco use prevalence among adults and young people, decreasing
tobacco product consumption, increasing quitting, decreasing SHS exposure, and
decreasing tobacco-related diseases and deaths
CORRESPONDING AUTHOR: Jeffrey Reynolds, MPH., ORISE Research Fellow,
Centers for Disease Control and Prevention, Guide to Community Preventive
Services Branch, 1600 Clifton Rd NE, Atlanta, GA 30329, United States, Phone:
404 498 0550, Email: vrs3@cdc.gov

Introduction: Little is known about the cognitions and behaviors leading to or
sustaining ENDS use. A better understanding of the e-cigarette initiation process
will help identify both individual smoker and ENDS product characteristics that
may predict future cigarette and ENDS patterns of use.
Methods: The Moment Study (1R21DA036472-01) is a multi-method, quasiexperimental study examining the environmental and psychological factors
influencing ENDS initiation and cigarette displacement among adult smokers
in Washington, D.C. The study is recruiting 100 e-cigarette naòve smokers
without immediate plans to quit, stratified by race (non-Hispanic White and nonHispanic Black) and menthol preference. Methods include ecological momentary
assessment (EMA) to assess changes in cigarette and ENDS consumption;
geotracking to assess the influence of the built and social environment on product
choice; biosamples to assess changes in cotinine; and in-depth interviews to
examine the meaning and utility of e-cigarettes. EMA data are collected via a
4-7 question text message surveys, distributed randomly 4 times per day over
a 16-hour and delivered to participants' own phones. Participants are followed
for three weeks, then contacted 30-days later for an online follow-up survey. The
protocol was piloted Summer 2014.
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THE QUITCASH CHALLENGE: SERVICE UTILIZATION RESULTS
FROM SIX YEARS OF QUIT AND WIN CONTESTS IN MINNESOTA
Erin O'Gara, PhD*1, Raymond Boyle, PhD1, Marietta Dreher1, Mike Sheldon1,
Rebecca Lien, MPH2, 1ClearWay Minnesota, Minneapolis, MN, 2Professional Data
Analysts, Inc., Minneapolis, MN
Increasing the number of quit attempts made by smokers is a public health
priority, and a Healthy People 2020 goal is 80% of smokers making a yearly
attempt. Quit and Win contests provide one strategy to encourage population-level
quit attempts. Combining quit contests with social media could enhance quitting by
providing targeted access to cessation information, and by connecting a community
of smokers who are attempting to quit at the same time. This presentation reviews
the experiences of six consecutive Quit and Win contests in Minnesota with social
media integrated to encourage participation.

Results: In June 2014, 56 individuals completed the online screener, 12 were
eligible for the study, and three were enrolled in the pilot: one non-Hispanic Black
male menthol smoker, one non-Hispanic Black female menthol smoker, and one
non-Hispanic White male non-menthol smoker. Results revealed that the EMA
data collection and geotracking using particpants' own phones was acceptable.
EMA incentives were adjusted to reduce missing data. EMA and geodata were
successfully overlaid for two of the three participants due to the age of one
participant's phone.

ClearWay Minnesota offers free programs to help people quit smoking through
QUITPLAN® Services. An extension of this is the annual statewide quit contest,
the QuitCash Challenge (QCC). The QCC takes place over one month and offers
a cash prize of $5,000 based on a lottery of all enrolled users who were able to quit
for the entire contest period and could be verified as tobacco free.

Conclusion: This exploratory study will identify mechanisms promoting ENDS
initiation and predicting ENDS use, including whether ENDS displace or are used
concurrently with cigarettes. Lessons learned piloting a complex multi-method
study will be presented.

Enrollment and service results from 2008 to 2013 were evaluated. Over six
years more than 17,000 Minnesota smokers have participated, and nearly 90%
were unique to each year. The initial contest in 2008 attracted more than 2,500
smokers. In subsequent years additional features have been layered into the
contest including support-based text and email messaging, weekly opportunities
to talk with a quit coach via the QCC Facebook page, simplified sign-up and
enrollment, and reminder and support emails, which led to increased participation
each year since 2010. Over six years, nearly 50% of smokers enrolled were
under the age of 35, and participants were highly engaged with the social media
options that QCC offered—particularly having text messages sent to their phone.
Additional results discuss the association between smoking prevalence and rate of
QCC enrollment by region of the state—including areas with very rural populations
less likely to have access to a variety of stop-smoking services. Based on regional
data, the authors consider how using social media for quit contests may capture
a wider audience of younger smokers to participate in quit attempts or utilize
cessation services.

FUNDING: This research is funded by NIDA/FDA CTP (1R21DA036472-01).
JUSTIFICATION: A better understanding of the e-cigarette initiation process will
help identify both individual smoker and ENDS product characteristics that may
predict future cigarette and ENDS patterns of use.
CORRESPONDING AUTHOR: Jennifer Pearson, PhD, Research Investigator,
Legacy, Schroeder Institute for Tobacco Research and Policy Studies, 1724
Massachusetts Ave NW, Washington , DC 20036, United States, Phone: 202454-5768, Email: jpearson@legacyforhealth.org

FUNDING: Funded by ClearWay Minnesota
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"binge drinking in last 2 weeks" was highest in TNCP Poly-users (85.2%) followed
by Cigarette and e-cigarette users (61.1%) and Overall Low TNCP users (43.8%).
The rate of “marijuana use in last 30 days” was also highest in TNCP Poly-users
(53.8%) followed by Cigarette and e-cigarette users (49.3%) and Overall Low
TNCP users (26.3%).

Jennifer C. Duke, PhD*1, Nathan Mann, BA1, Kevin C. Davis, MA1, Anna
MacMonegle, MA1, Jane Allen, MA1, Lauren Porter, PhD2, 1RTI International,
2
Florida Department of Health, Bureau of Tobacco Free Florida

Conclusions: Use of multiple TNCPs patterns seems to be associated with
binge drinking and marijuana use among college students. College students using
more TNCPs seem to experience more binge drinking and marijuana use. The
dynamics of this relationship need to be further investigated to understand the
difference in risk factors leading to poly-TNCP use and other risk behaviors. This
will allow us to address multiple TNCP users' characteristics when designing future
prevention programs for young adults.

THE IMPACT OF A STATE-SPONSORED MASS MEDIA CAMPAIGN
ON TELEPHONE QUITLINE AND WEB-BASED CESSATION
SERVICE UTILIZATION

Background: The majority of U.S. smokers do not use evidence-based
interventions as part of their quit attempts. Quitlines and Web-based treatments
may contribute to reductions in population-level tobacco use if successfully
promoted. Currently, few states implement sustained media campaigns to promote
services and increase adult smoking cessation. This study examines the effects of
Florida's tobacco cessation media campaign and an intermittently airing national
media campaign (CDC's Tips From Former Smokers) on telephone quitline and
web-based registrations to cessation services from November 2010 through
September 2013.

FUNDING: No Funding
JUSTIFICATION: Concomitant use of multiple tobacco and nicotine containing
products is associated with other risk behavior and abuse of other products, thus
effectively addressing the multiple use of such products is a public health need.
CORRESPONDING AUTHOR: Omar El Shahawy, Virginia Commonwealth
University, 830 East Main Street, Richmond, VA 23298, United States, Phone:
8042188270, Email: elshahawyo@vcu.edu

Findings: Over 35 months, multivariable analyses found that 141,221 tobacco
users registered for Florida cessation services through the telephone quitline,
and 53,513 registered through their web-based service. Television media dose
(TRPs) was positively associated with registrants to the quitline and web-based
service (b equals 6.8, p less than 0.001 and b equals 1.7, p less than 0.001),
and increasing levels affected registrants from multiple demographic subgroups
similarly. During the time periods when state and national media campaigns aired
simultaneously, approximately one-fifth of Florida's quitline registrants came from
the nationally advertised portal (1-800-QUIT-NOW). This evidence indicates that
sustained, state-sponsored media campaigns featuring graphic and emotionally
evocative personal testimonials can increase registrants to telephone quitlines and
web-based cessation services. Federally funded media campaigns can increase
the reach of cessation services within this context.

POS4-134

DIFFERENCES IN PERCEIVED HEALTH AND SOCIAL RISKS
AMONG ADOLESCENT MALE EVER-USERS AND NEVER-USERS
OF CIGARETTES AND ELECTRONIC CIGARETTES
Benjamin W. Chaffee, DDS, MPH, PhD*1, Elizabeth T. Couch, RDH, MS1, Stuart
A. Gansky, MS, DrPH1, Bonnie Halpern-Felsher, PhD2, Gwen Essex, RDH, MS,
EdD1, Margaret M. Walsh, RDH, MS, MA, EdD1, 1University of California San
Francisco, 2Stanford University

FUNDING: This study is funded by a contract from the Florida Department of
Health, Bureau of Tobacco Free Florida.

Background: Adolescents' cigarette use is associated with lower perceived risks
from smoking. Perceptions regarding electronic cigarettes and their association
with behavior have been less studied.

JUSTIFICATION: Evidence indicates that sustained, state-sponsored media
campaigns featuring graphic and emotionally evocative personal testimonials can
increase registrants to telephone quitlines and web-based cessation services.
CORRESPONDING AUTHOR: Jennifer Duke, PhD, Senior Research Public
Health Analyst, RTI International, 3040 East Cornwallis Rd., Research Triangle
Park, NC 27709, United States, Phone: 9194852669, Email: jduke@rti.org

Objectives: (1) To expand an established instrument for measuring cigarette
risk perceptions for the measurement of electronic cigarette risk perceptions; and
(2) to calculate associations between perceived risks and product use.
Methods: Surveyed urban high school males (N=104) estimated the probability
(0%-100%) that 14 social or health-related negative outcomes (e.g. bad breath,
lung cancer, get in trouble) would happen to them if they hypothetically just began
using cigarettes or e-cigarettes. We compared individual item adjusted means
across products, as well as between ever-users and never-users within each
product. Next, for cigarettes and e-cigarettes, we generated composite risk scores
and fitted log-linear regression models to estimate associations between risk score
and ever-use, adjusted for socio-demographics.

POS4-133

LATENT CLASS ANALYSIS OF TOBACCO AND NICOTINE
CONTAINING PRODUCTS USE AMONG COLLEGE STUDENTS IN
USA
O. El-Shahawy*1, S. Cho2, A. McGann3, K. Hill3, 1School of Medicine, Virginia
Commonwealth University, Richmond, Virginia, United States, 2Virginia Institute
for Psychiatric and Behavioral Genetics, Virginia Commonwealth University,
Virginia, USA, 3Wellness Resource Center, Virginia Commonwealth University,
Virginia, USA

Results: E-cigarettes ever-users reported lower perceived risk probabilities for
e-cigarette use than did cigarette ever-users cigarettes for cigarette use (p<0.05
for 13 of 14 items). Never-users followed a similar pattern of lower perceived
risks for e-cigarettes (p<0.05 for 11 items). For cigarettes, all 14 perceived risk
probabilities were lower among cigarette ever-users versus never-users, but
none statistically significantly. For e-cigarettes, differences in perceived risk
between ever-users and never-users were larger than for cigarettes on all items,
12 statistically significantly. Each increasing quartile of perceived risk composite
score was significantly associated with lower prevalence of e-cigarette use (PR:
0.3; 95% CI: 0.1, 0.6) but not statistically significantly associated with cigarette use
(prevalence ratio, PR: 0.8; 95% CI: 0.5, 1.2).

Background: The use of Tobacco and Nicotine Containing Products (TNCP) has
been increasing among college students. There is little research which examines
multiple-TNCPs' use. This study explores the association between classes of
TNCP users with other risk behavior through Latent Class Analysis (LCA).
Methods: We conducted a cross sectional study using a random sample of
college students who have used any TNCP in their life time and are below the age
of 30 years (n = 558). An online version of the self-report National College Health
Assessment determined their use of cigarettes, hookah, cigars, and smokeless
tobacco in February 2014. Additional questions assessed current use and intention
to use e-cigarettes. We used LCA to define subgroups of college students with
similar TNCP profiles using five measures of TNCP use.

Conclusion: In this sample, the expanded instrument captured comparable
relationships between use and risk perception for cigarettes and e-cigarettes.
Cigarettes were viewed as riskier than e-cigarettes, but the association between
perceived risk and behavior was considerably stronger for e-cigarettes.
FUNDING: This research was supported by grant number 1P50CA180890
from the National Cancer Institute and Food and Drug Administration Center
for Tobacco Products. Dr. Chaffee is supported by the National Center for
Advancing Translational Sciences of the NIH under award number KL2TR000143.
The information presented is solely the responsibility of the authors and does

Results: An LCA model with three classes was used based on information
criteria and likelihood ratio tests. The classes represented were "Overall Low
TNCP users" (79.73%), "Cigarette and e-cigarette users" (14.36%) and "TNCP
Poly-users" (5.91%). The prevalence of binge drinking and marijuana use were
compared across classes based on most likely class memberships. The rate of
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not necessarily represent the official views of the NIH or the Food and Drug
Administration.

DOES GENDER MATTER WHEN VAPING? THE MEANING AND
UTILITY OF ENDS USE FOR SMOKERS

JUSTIFICATION: This study demonstrates the new application of a previously
validated instrument for measuring adolescents’ risk perceptions in the context of
electronic cigarettes and suggests that the association between perceived risk and
behavior may be stronger for e-cigarettes than for cigarettes.

Sabrina L. Smiley, PhD*1, Jennifer L. Pearson, PhD1,2, Thomas R. Kirchner,
PhD1,2,3, David Abrams, PhD1,2,3, 1The Schroeder Institute for Tobacco Research
and Policy Studies, Legacy, Washington, DC, US, 2Department of Health, Behavior,
and Society, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD,
US, 3Georgetown University Medical Center, Lombardi Comprehensive Cancer
Center, Washington, DC

CORRESPONDING AUTHOR: Benjamin Chaffee, UCSF, 3333 California St. Suite
495, San Francisco, CA 94143-1361, United States, Phone: 4154769226, Email:
benjamin.chaffee@ucsf.edu

Introduction: E-cigarettes, or Electronic Nicotine Delivery Systems (ENDS), are
rapidly rising in popularity. Some nationally representative data suggest that ENDS
are especially popular among women. There is little understanding of the drivers
underlying this popularity and no qualitative research of the phenomenology of the
ENDS initiation experience among smokers.
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A NOVEL METHOD FOR COMPREHENSIVE POINT-OF-SALE
TOBACCO SURVEILLANCE

Methods: Data were collected as part of the Moment Study (1R21DA03647201), an ongoing mixed-methods ecological momentary assessment (EMA) study
examining the environmental and psychological factors that influence e-cigarette
initiation and cigarette displacement among adult smokers in the D.C. metro
area. Ten participants (50% female) completed three in-depth interviews over
three weeks as they initiated ENDS use. Interviews were transcribed, validated,
and examined for themes concerning the meaning and utility of e-cigarette use,
contrasting themes found among the male and female smokers.

Morgane Bennett, MPH*1,2, Andrew Anesetti-Rothermel, MPH1,3, Thomas R.
Kirchner, PhD1,2,4, 1The Steven A. Schroeder National Institute for Tobacco
Research and Policy Studies, Legacy, Washington, DC, USA, 2Department
of Health, Behavior and Society, Johns Hopkins School of Public Health,
Baltimore, MD, USA, 3Department of Epidemiology, School of Public Health,
West Virginia University, Morgantown, WV, USA, 4Department of Oncology,
Lombardi Comprehensive Cancer Center, Georgetown University Medical Center,
Washington, DC, USA

Results: Female smokers found that ENDS were more congruent with their
roles as mothers and caretakers. For these women, ENDS decreased shame
associated with tobacco use, which supported ENDS adoption. In contrast, male
smokers reported embarrassment using ENDS, including hiding use from friends
and family.

Objective: Develop a novel method for comprehensive surveillance of point-ofsale tobacco that was fast and efficient, and determine differences in the ability to
achieve comprehensive coverage by store type.
Methods: Tobacco products and advertisements from store interiors were
photographed using wearable imaging glasses. Eight mega-pixel photos were
taken at a rate of 1 photo per second. Photographs were reviewed for relevant
content and, in some instances, stitched together to form panoramic images
using Adobe Photoshop. ANOVAs with Bonferroni corrections assessed between
store type differences in the number of photos and panoramas needed to acquire
comprehensive coverage of all available tobacco products.

Conclusion: Like other potentially reduced harm products and behaviors,
ENDS may be "feminized" and thus less attractive to male smokers. Increased
awareness and understanding of the drivers of ENDS adoption among male and
female smokers help explain dynamics seen at the population level.
FUNDING: National Institutes of Health-National Institute on Drug Abuse (R21
DA036472-01)
JUSTIFICATION: Increased awareness and understanding of initiated ENDS use
among smokers may broaden the discussion and inform regulation of the public
health impact of ENDS.

Results: A total of 54,371 photos were collected from 267 tobacco retailers
in West Virginia. On average, 3.4 minutes were spent collecting photos from
each store. Stores were categorized by North American Industry Classification
System codes: supermarkets and grocery stores (n=61), pharmacies and drug
stores (n=25), tobacco outlets (n=16), convenience stores (n=112), alcohol outlets
(n=8), and gas stations (n=45). Tobacco outlets required significantly more photos
to acquire comprehensive coverage of all tobacco marketing compared to all
other store types (mean=17.56, p=0.00), while pharmacies required significantly
fewer photos (mean=1.80) compared to gas stations (mean=4.76, p=0.017),
convenience stores (mean=5.96, p=0.00), and alcohol outlets (mean=9.50,
p=0.00). Pharmacies and drug stores had a significantly higher percent of
panoramas to total photos needed for comprehensive coverage compared to all
other store types (mean=87.67 percent, p=0.00).

CORRESPONDING AUTHOR: Sabrina Smiley, PhD, Postdoctoral Fellow, The
Schroeder Institute for Tobacco Research and Policy Studies, Legacy, 1724
Massachusetts Avenue, Washington, DC, DC 20036, United States, Phone: 202454-5779, Email: ssmiley@legacyforhealth.org
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E-CIGARETTE USE IN ASIAN AND PACIFIC ISLANDER YOUNG
ADULTS IN CALIFORNIA

Conclusions: Faster and more efficient than current surveillance practices, this
project presents a novel method for assessing point-of-sale tobacco that allows
for comprehensive coverage of all tobacco products and advertisements within
a store. Significant differences in the number of photos needed for complete
coverage and the percent of panoramas between store types suggests differences
in the location and prevalence of tobacco products and advertisements among
stores in different retail categories.

Dale Maglalang, BS/BA1*, Cati-Brown Johnson PhD2, Judith J Prochaska, PhD2,
MPH2, 1Stanford Health 4 America, 2Stanford Prevention Research Center,
Stanford University School of Medicine
Background: Electronic Nicotine Delivery Systems (ENDS) such as e-cigarettes
and e-hookah are increasingly popular, particularly among young adults and
smokers. Though a heterogeneous group, Asians and Pacific Islanders (API),
particularly women, have lower smoking prevalence than other racial/ethnic
groups. We examined ENDS use by API young adults in California, by gender and
smoking status.

FUNDING: This work was funded by the American Legacy Foundation.
JUSTIFICATION: This project presents novel methods for point-of-sale surveillance that can be applied to other areas of public health.
CORRESPONDING AUTHOR: Morgane Bennett, MPH, American Legacy
Foundation, 1724 Massachusetts Ave., NW, Washington, DC 20036, United
States, Phone: 2024545555, Email: mbennett@legacyforhealth.org

Methods: From 7/8/14-9/11/14, we recruited, via various social media sites,
college, and non-profit organizations, API young adults (18-25 years) residing in
California to complete an anonymous online survey.
Results: The sample (N=188; age M=22+2, 24% foreign born), identified as
Filipino (n=71), Vietnamese (n=32), Chinese (n=23), Hmong (n=14), Korean (n=10),
multiethnic (n=10), and other Asian ethnic group (n=23). The sample identified as
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JUSTIFICATION: Clinicians and policy makers can use the information from this
study to identify workers that are at risk for elevated exposure to secondhand
smoke due to their occupation.

29% men, 48% women, and 23% gender fluid; 52% college-degreed; 32% urban,
64% suburban, and 4% rural. Ever (37%) and current (8%) conventional cigarette
use was less common than ever (55%) and current (17%) ENDS use.

CORRESPONDING AUTHOR: Connie Sosnoff, CDC, 4770 Buford Hwy, Atlanta,
GA 30345, United States, Phone: 770-488-7910, Email: css3@cdc.gov

Current ENDS use was more common among men (22%) and gender fluid
responders (26%) than women (11%), p=.05. Ever conventional smokers were
more likely to report ever (RR=1.6, 95% CI 1.2, 2.2) and current (RR=1.5, 95% CI
1.2, 1.8) ENDS use. Channels of hearing about ENDS were friends/peers (85%),
online (43%), retail stores and social venues (both 41%), TV (30%), family (20%),
print media (20%), and radio (10%). Among ENDS users, 50% identified fruit as
their e-juice flavor, followed by candy (18%), and mint or menthol tobacco (14%).
Participants reported using ENDS as a substitute when cannot smoke, to reduce
tobacco or quit smoking, for fun, and socially.
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THE PERCEIVED RISK INSTRUMENT (PRI) TO MEASURE
PERCEIVED RISKS ASSOCIATED WITH THE USE OF NICOTINE
AND TOBACCO PRODUCTS

Conclusions: In a sample of API young adults, ENDS use was more common
than conventional cigarettes with current use highest among men and those
identifying as gender fluid. ENDS were commonly discussed among peers and
online and used in concert or to replace tobacco cigarettes, socially and for fun.
Often regarded as a group at lower risk for smoking, the current findings suggest
concern regarding API young adults' ENDS experimentation and use.

C. Chrea*1, G. Emilien1, T. Salzberger2, S. Cano3, T. Alfieri4, N. Mainy1, A.
Ramazotti1, R. Weitkunat1, F. Lüdicke1, 1 Philip Morris International, Switzerland, 2
Institute for Marketing Management and Institute for Statistics and Mathematics,
University of Economics and Business, Vienna, 3 Scale Report, Stotfold, UK, 4
Covance Market Access Inc, USA

FUNDING: No Funding

In light of the US Food and Drug and Administration (FDA) draft guidance on
Modified Risk Tobacco Product (MRTP) applications, and the lack of validated
self-report instruments, Philip Morris International undertook the development of
the Perceived Risk Instrument (PRI) to quantify consumers' perceived risks of
various types of nicotine and tobacco products (including conventional cigarettes,
nicotine replacement therapies, and MRTPs).

JUSTIFICATION: Understanding Ecigarette use amongst Asian and Pacific
Islander young adults in California will provide researchers and public health
workers a better understanding on how to cater advocacy and health education
programs towards the given population.
CORRESPONDING AUTHOR: Dale Arvy Maglalang, BS/BA, Graduate Student ,
Stanford University, School of Medicine, Stanford Health 4 All, Stanford Prevention
Research Center, 267A Brighton Avenue, San Francisco, CA 94112, United
States, Phone: 213-300-7976, Email: dalemaglalang@gmail.com

A three-stage development was undertaken following best practice guidelines
for self-report instruments. In the first stage, qualitative research was executed to
inform upon the development of a conceptual framework and content for a pilot
version of the PRI. Two stages of quantitative research (web surveys in US adults;
N=2020 and N=1640, respectively) followed to define the final version of the
instrument and assess its psychometric properties (based on Rasch Measurement
Theory and traditional psychometric methods).
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SECONDHAND SMOKE EXPOSURE OF U.S. NONSMOKERS BY
OCCUPATION: NHANES 2001-2010

The final conceptual framework of the PRI included two main domains: health risk
to self and addiction risk. Independent unidimensional scales (18-item Perceived
Health Risk scale; 7-item Perceived Addiction Risk scale) were constructed for
these domains, complemented by two global items assessing perceived harm to
others. Each scale fulfilled Rasch and traditional psychometric criteria (including
targeting, reliability based on person separation index and Cronbach's alpha, and
comparability across different populations based on smoking status).

Connie S. Sosnoff, MA*, Binnian Wei, PhD, John T. Bernert, PhD, Benjamin
C. Blount, PhD, Lanqing Wang, PhD, Tobacco and Volatiles Branch, Division
of Laboratory Sciences, National Center for Environmental Health, Centers for
Disease Control and Prevention
Background: The workplace has been one of the major locations outside of
the home for the exposure of nonsmokers to secondhand smoke (SHS). With the
continued implementation of new policies in many states and localities that restrict
or prohibit smoking at worksites, updated information on current trends in the
exposure of nonsmokers to SHS at work is needed.

The PRI fills an important gap in the research literature and provides a validated
instrument for measuring and comparing the perceived risk of tobacco-related
products from the consumer's perspective. By quantifying important aspects of
perceived risk, the PRI has the potential to support clinical and population-based
studies and an evidence-based product assessment.

Objective: The objectives of this study are to evaluate SHS exposure among US
workers, and to identify those occupations with the highest risk of SHS exposure.

FUNDING: Philip Morris Products S.A., Neuchâtel, Switzerland
JUSTIFICATION: This new scale fills an important gap in the literature and has the
potential to support clinical and population-based studies and an evidence-based
product assessment.

Methods: During the period from 2001-2010, 9649 participants from the
National Health and Nutrition Examination Survey (NHANES) were identified as
nonsmoking workers. Nonsmokers with no reported exposure in the home were
first categorized into different working groups based on self-reported occupations,
and SHS exposure among each group was then assessed using the workers'
serum cotinine concentrations.

CORRESPONDING AUTHOR: Audrey Jeanneret, Philip Morris Products SA, Quai
Jeanrenaud 5, Neuchâtel, WI 2000, Switzerland, Phone: +41582422569, Email:
audrey.jeanneret@contracted.pmi.com

Results: Serum cotinine levels had an overall decrease of approximately 26%
in nonsmoking workers between NHANES 2001-2002 and 2009-2010. The largest
decrease in SHS exposure was identified among food preparation workers (27%),
although this group also retained the highest geometric mean (GM) for serum
cotinine (0.080 (95%CI: 0.069, 0.094)) among all occupational groups. SHS
exposure also remains higher among blue-collar workers, including those in the
construction, extraction, production and transportation sectors. Disparities in SHS
exposure levels were also detected among nonsmoking workers with different
educational and income levels.
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TOBACCO CONSUMPTION AND POSITIVE MENTAL HEALTH:
AN EPIDEMIOLOGICAL STUDY WITH A POSITIVE PSYCHOLOGY
PERSPECTIVE
Juan Carlos Bazo-Alvarez1*, Frank Peralta1, Antonio Bernabé-Ortiz1, Germán
F. Alvarado2, Jaime Miranda1, 1CRONICAS Centre of Excellence for Chronic
Diseases, Universidad Peruana Cayetano Heredia. Lima, Peru, 2School of Public
Health, Universidad Peruana Cayetano Heredia. Lima, Peru.

Conclusions: Our results indicate that disparities in SHS exposure remain
significant among some occupation groups. In particular, targeted efforts are
needed to decrease SHS exposure among blue-collar workers, and in food
preparation/service workplaces.

Introduction: Traditionally, clinical and epidemiological researchers have
interpreted mental health as the absence of mental disorders. Using this
perspective, several investigations have assessed the relationship between
tobacco consumption and mental health. However, other positive facets of

FUNDING: No Funding.
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(33.3%, p<.0001) and more likely than HS graduates (26.5%, p=.0004). There
were no significant differences in the proportions of someday smokers (p=.80) or
the number of previous quit attempts (p=.57).

psychology, such as happiness and resilience, are also important to enhance
our understanding of the association between tobacco consumption and mental
health. The aim of this study is to assess the association between Positive Mental
Health and tobacco consumption in Peruvian non-migrant and migrant adults.

Although recent smoking prevalence data indicate adults with a GED do not
follow the education gradient established for smoking and have significantly
higher rates than both HS graduates and HS dropouts, tobacco users with a GED
who called the Helpline fell between HS dropouts and HS graduates for most
characteristics and tobacco use patterns. More research is needed to determine
what factors might contribute to higher smoking prevalence in the general
population of adults with a GED and whether tobacco quitlines are effective in the
GED population seeking treatment.

Methods: A cross-sectional study was conducted using the PERU MIGRANT
dataset. We analyzed the association of interest in three populations: rural (n=201)
and urban (n=202) non-migrants and rural-to-urban migrants (n=591). We used
an adapted version of the Global Health Questionnaire to measure Positive
Mental Health indicators: happiness, resilience, self-efficacy and self-acceptance.
Cumulative occurrence of tobacco use was the outcome variable. Covariates
with potential confounding effects were sex, age, family income and education.
Log-Poisson robust regression served to estimate the association of interest in
crude and adjusted models.

FUNDING: Oklahoma Tobacco Settlement Endowment Trust
JUSTIFICATION: More research is needed to further explain differences observed
among smokers with a GED compared to high school dropouts and high school
graduates.

Results: Cumulative occurrence tobacco use was relatively high in all groups:
rural (61.7%), urban (78.0%) and rural-to-urban migrants (76.2%). After adjusting
for confounders, our findings showed a significant negative association between
Positive Mental Health and tobacco consumption in rural people (PR=0.93; 95%CI:
0.87-0.99; p=0.02) and a non -significant negative association in urban people
(PR=0.97; 95%CI: 0.92-1.01; p=0.13). There was no evidence of this relationship
in the migrant population (PR=1.00; 95%CI: 0.97-1.04; p=0.80).

CORRESPONDING AUTHOR: Sydney Martinez, MPH, Oklahoma Tobacco
Research Center, Biostatistics and Epidemiology, University of Oklahoma Health
Sciences Center, 801 NE 13th St, Oklahoma City, OK 73104, United States,
Phone: 405-271-2229x48087, Email: sydney-martinez@ouhsc.edu

Conclusions: Among rural people, positive psychological characteristics are
negatively associated with smoking. This evidence supplies new information
that could support improvements in prevention programs and psychotherapy for
smoking cessation in developing country populations.
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A COMPARISON OF ADOLESCENTS' PERCEPTIONS OF
TRADITIONAL CIGARETTES, E-CIGARETTES, AND BLUNTS: A
QUALITATIVE PERSPECTIVE

FUNDING: This research was performed as part of the activities of the Masters in
Epidemiological Research offered jointly by the Universidad Peruana Cayetano
Heredia (UPCH) and the US Naval Medical Research Unit No. 6 (NAMRU-6),
Peru. This program is part of the grant 2D43 TW007393 “Peru Infectious Diseases
Epidemiology Research Training Consortium”, sponsored by the Fogarty
International Center of the US National Institutes of Health (NIH/FIC). The PERU
MIGRANT Study was funded by the Wellcome Trust (GR074833MA).

Maria L Roditis*, Bonnie Halpern-Felsher, Stanford University
While rates of tobacco cigarette use among adolescents have remained
constant, rates of marijuana and e-cigarette use are on the rise. Studies show
knowledge and perceptions of risks and benefits of tobacco products impacts
adolescents' decisions to use or not use these products. However, little is known
regarding adolescents' knowledge and perceptions of risks of e-cigarettes and
blunts nor how these perceptions are formed. This study fills these gaps by using
qualitative techniques to assess adolescents' perceptions of risks and benefits
of traditional cigarettes, e-cigarettes, and blunts. A total of 24 adolescents (9
females and 15 males) from Northern California participated in 6 small group
discussions. Adolescents were asked what they know about these products as
well as what good or bad things might happen from using these products. To
assess how perceptions and knowledge of risks and benefits of products were
formed, they were asked where and from whom they had learned about these
products. Among participants, 29.2% ever tried a cigarette, 50% ever used
marijuana, 33.3% ever used a blunt, 16.7% ever used an e-cigarette, and 8.4%
ever used an e-cigarette with marijuana. While adolescents were able to easily
recall messages and saw little benefit to using cigarettes, they were less likely to
recall messages regarding e-cigarettes. For example, one student said, “there are
commercials saying about how marijuana and cigarettes are bad, but they never
talk about e-cigarettes.” Adolescents were less knowledgeable and certain about
health consequences of blunts or e-cigarettes, in one instance this resulted in a
heated argument regarding whether or not smoking blunts could result in cancer.
They also described situations in which teachers and parents were "outdated" or
"completely oblivious" regarding new products such as e-cigarettes. Results from
this study indicate adolescents have learned from multiple sources about risks of
using traditional cigarettes, but they received much less and less clear information,
or wrong information, regarding blunts and e-cigarettes and their perceptions of
the risks related to these products are also much more ambivalent.

CORRESPONDING AUTHOR: Juan Carlos Bazo-Alvarez, Universidad Peruana
Cayetano Heredia, Jirùn Nueve #496, Monterrico Norte, San Borja, Lima, Lima
41, Peru, Phone: +511 950455425, Email: juan.bazo.a@upch.pe
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SMOKERS WITH A GED WHO CALL A STATE QUITLINE
Sydney A. Martinez, MPH*, Laura A. Beebe, PhD, Oklahoma Tobacco Research
Center, Department of Biostatistics and Epidemiology, College of Public Health,
University of Oklahoma Health Sciences Center
The inverse association between educational attainment and smoking is well
established; however, analyses with refined categories of educational attainment
indicate those with a General Educational Development (GED) certificate do not
fit this pattern and smoke at higher rates than even high school (HS) dropouts.
Oklahoma Tobacco Helpline registration data from July 1, 2012 to June 30, 2014
were used to compare age, income, tobacco use patterns, and past quit attempts
among registrants with a GED compared to HS dropouts and HS graduates. Adult
tobacco users ages 25 or older who enrolled in a single or multiple call intervention
were included in analyses.
During the two year study period, 8.3% (n=3,823) of registrants ages 25 or
older reported a GED as their highest educational attainment. Twenty-two percent
(n=9,964) reported less than a HS diploma and 28.0% (n=12,946) had a HS
diploma. Callers with a GED were significantly younger than both HS dropouts
and graduates (45.9 years vs. 47.6 and 47.5 years, p<.0001). For each increase in
education level, the proportion of callers with low income decreased steadily, with
88.9% of HS dropouts, 85.1% of adults with a GED, and 74.5% of HS graduates
reporting an annual income of less than $25,000. Adults with a GED (29.4%) were
less likely to smoke a pack or more cigarettes per day compared to HS dropouts

FUNDING: This research was supported in part by grants from California's
Tobacco-Related Disease Research Program, numbers 9KT-0072, 20GT-0099,
and 21HT-0002, and the National Cancer Institute Grant CA-113710.
JUSTIFICATION: This research assesses adolescents perceptions of the risks
and benefits of a traditional cigarettes, e-cigarettes, and blunts. This information is
of critical importance for creating warning messages and interventions to prevent
or stop use of these products among adolescents.
CORRESPONDING AUTHOR: Maria Roditis, PhD, Postdoctoral Researcher,
Stanford University, Pediatrics, 770 Welch Road, Palo Alto, CA 94304, United
States, Phone: 5103355486, Email: mroditis@stanford.edu
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randomly determined at conception, and are therefore not generally susceptible
to reverse causation bias and confounding, the association between smoking
cessation and type II diabetes is compatible with causality. Interventions targeted
towards weight gain, which is the most likely mediator of the association, could
help ameliorate the harmful effects of smoking cessation on risk of type II diabetes.

USE OF ELECTRONIC CIGARETTES FOR QUIT ATTEMPTS IN
OKLAHOMA
Shirley A. James, MS*, Ashley White, MS, Laura A. Beebe, PhD, Oklahoma
Tobacco Research Center

FUNDING: The Roy Castle Lung Cancer Foundation
JUSTIFICATION: Our study informs the causal relevance of smoking behaviours
in type II diabetes.

Despite a lack of evidence for their effectiveness, electronic cigarettes have
become popular among smokers as a cessation device. The aim of this study
was to determine what percentage of smokers in Oklahoma used an electronic
cigarette during their last quit attempt compared to other smoking cessation
methods. A second aim was to determine what variables were associated with
electronic cigarette use among current smokers and recent former smokers.
In 2013, Oklahoma added questions to its Behavioral Risk Factor Surveillance
System (BRFSS) to assess use of evidenced-based smoking cessation strategies
and e-cigarettes during the most recent quit attempt. Current smokers with a quit
attempt in the last year and recent former smokers (within the last 12 months)
comprised the study population for this analysis. Weighted prevalence estimates
were calculated and the relationship between use of e-cigarettes and covariates of
interest was examined using methods appropriate for weighted data. A total of 919
individuals were included in this study: 777 smokers with a quit attempt during the
previous 12 months and 142 recent former smokers. More than one-third (36.7%)
of individuals used either electronic cigarettes only or in conjunction with other
smoking cessation methods during their last quit attempt. This compares to 21.5%
who used multiple methods not including e-cigarettes, 16.5% who reported using
nothing at all, 3.2% who used the nicotine patch, and 0.32% who used a telephone
quitline. Variables significantly associated with e-cigarette use for cessation in
the population included female gender (OR = 1.67 with 95% CI = 1.04, 2.70),
and white race (OR = 7.69 with 95% CI = 1.82, 33.33). This study demonstrates
that smokers and recent former smokers use electronic cigarettes as a smoking
cessation method to a greater extent than FDA approved evidenced-based
strategies. While e-cigarettes may be perceived as an acceptable cessation
strategy among smokers, more research is needed on the efficacy of e-cigarettes
for smoking cessation.

CORRESPONDING AUTHOR: Philip Haycock, PhD, Research Associate , MRC
Integrative Epidemiology Unit, University of Bristol, Social & Community Medicine,
Oakfield House,, Bristol, BS8 2BN, United Kingdom, Phone: +44(0-7980203504,
Email: philip.haycock@bristol.ac.uk
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REFINING A MODEL FOR IMPLEMENTING A TOBACCO
INTERVENTION IN HEAD START PROGRAMS: A QUALITATIVE
STUDY OF STAFF PERCEPTIONS
Robyn R. Keske, MSW, MPH, Kathryn Barker, MPH, Vaughan W. Rees, PhD*,
Alan C. Geller, RN, MPH, Department of Social and Behavioral Sciences, and
Center for Global Tobacco Control, Harvard School of Public Health, Boston, MA
Background: Low income communities experience disproportionately higher
smoking prevalence, and have poor access to evidence based cessation services.
Head Start programs provide a setting to engage parents of young children on
tobacco cessation. Focus groups were conducted among Head Start staff to
explore the perceived benefits and obstacles encountered in a pilot implementation
project of a brief motivational intervention.
Methods: Head Start sites were randomized to receive basic tobacco education
(n=2) or basic tobacco education plus Motivational Interviewing (MI) training (n=6).
Focus groups were conducted with Managers (n=10) and Family Advocates (n=32).
Groups included three to 12 participants and lasted an average of 40 minutes.
Participants provided informed consent and completed a brief demographic
survey. To help ensure collection of comparable qualitative data across focus
group discussions, an interview guide listed specific questions and topics to be
covered. Questions centered on staff perceptions of their discussions with families
about cessation or SHS reduction in the home before and after the training, and
staff suggestions for future successful implementation in other programs.

FUNDING: No funding
JUSTIFICATION: This BRFSS study done in Oklahoma demonstrates that 36.7%
of smokers in Oklahoma used electronic cigarettes alone or in conjunction with
other cessation methods to quit smoking during 2013.
CORRESPONDING AUTHOR: Shirley James, MS, Oklahoma Tobacco Research
Center, Epidemiology, 801 NE 13th Street, Oklahoma City, OK 73104, United
States, Phone: 405-250-7002, Fax: 405-271-2432, Email: shirley-james@ouhsc.
edu

Results: MI was deemed a valuable tool for Family Advocates in their work
with Head Start families. Despite expressed benefits of MI, participants identified
several challenges to its implementation: (a) limited time to practice nascent MI
skills; (b) limited institutional support for tobacco cessation and MI techniques; (c)
perceived lower priority of a tobacco intervention among families with pressing
social and financial concerns. Specific small modifications to the implementation
strategy were identified which may promote successful utilization of MI for tobacco
cessation efforts in federal programs such as Head Start.
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MENDELIAN RANDOMIZATION STUDY OF THE CAUSAL
RELEVANCE OF SMOKING BEHAVIOURS IN TYPE II DIABETES
P. Haycock*, A. Taylor, M. Munafò, C. Relton, R. Martin, G. Davey Smith, MRC
Integrative Epidemiology Unit, University of Bristol

Conclusions: Head Start offers an excellent setting to systematically implement
a motivational intervention to engage families on tobacco use. Overall positive
responses from Head Start staff lend support to broader implementation,
while specific strategies to overcome obstacles and improve the efficiency of
implementation were identified.

Observational studies have shown consistently positive associations between
cigarettes smoked per day and risk of type II diabetes. On the other hand, smoking
is also associated with lower body mass index and individuals who quit smoking
are at increased risk of weight gain. We conducted a Mendelian randomization
study to assess the causal relevance of smoking cessation and smoking initiation
on type II diabetes risk, combining publically available genotype data catalogued
by the NHGRI (National Human Genome Research Institute) with genotype data
on 60,000 cases and controls from DIAGRAM (DIAbetes Genetics Replication
And Meta-analysis). For comparison, we also included genotype data on 180,000
cases and controls from the CARDIoGRAMplusC4D consortium and 27,000 cases
and controls from the ILCCO/TRICL consortia to assess the causal relevance of
smoking cessation and smoking initiation in coronary heart disease and lung
cancer. The odds ratio per copy of the allele of rs3025343 associated with smoking
cessation was 1.10 (95% confidence interval: 1.02 to 1.19) for type II diabetes,
0.96 (0.93 to 0.99) for coronary heart disease and 0.94 (0.88 to 1.00) for lung
cancer. The corresponding odds ratios for smoking initiation, using rs6265 as a
genetic proxy, were 1.02 (0.98 to 1.06) for type II diabetes, 1.04 (1.02 to 1.06)
for coronary heart disease and 1.04 (0.99 to 1.09) for lung cancer. These results
suggest harmful effects of smoking cessation on type II diabetes in contrast to
protective effects for coronary heart disease and lung cancer. As genotypes are

FUNDING: American Legacy Foundation
JUSTIFICATION: Findings from this work will facilitate the implementation of
tobacco interventions in Head Start sites, to increase engagement among smokers
from disadvantaged communities
CORRESPONDING AUTHOR: Vaughan Rees, PhD, Harvard School of Public
Health, Center for Global Tobacco Control, 677 Huntington Ave, Boston, MA
02115, United States, Phone: 617-432-6345, Email: vrees@hsph.harvard.edu
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least one parent who graduated from college, the probability of graduating from
college for early smokers was 0.48 [95% CI = 0.40, 0.57] and 0.65 [95% CI = 0.60,
0.69] for those who were not early smokers.

TOBACCO USE PATTERNS AMONG ADULT CURRENT AND EVER
REGULAR E-CIGARETTE USERS

Conclusions: These results raise the possibility that early smoking may be an
early indicator or even contributor to a diminished socioeconomic position potential
in adulthood.

Geoffrey M. Curtin*, Kristin M. Marano, Monica J. Graves, James E. Swauger, RAI
Services Company, Winston-Salem, NC

FUNDING: This research was funded by the National Cancer Institute (R01
CA86191; Jean Forster, Principal Investigator).

The Total Tobacco Migration Tracker (TTM; 2008-present) and National
Tobacco Behavior Monitor (NTBM; 2010-present) are cross-sectional surveys
that collect national data on demographic characteristics and behaviors of adult
tobacco users, including e-cigarette users. Data from both surveys are sourced
from online panels and weighted to reflect U.S. census data. Analyses based on
data from TTM (Q12013 and Q12014) indicate that 6.1% of survey respondents
(n=683/11,173) self-define as current regular e-cigarette users. The vast majority of
these e-cigarette users (91.1%; n=622/683) report ever regularly using traditional
cigarettes, of which nearly all (97.1%; n=604/622) regularly used e-cigarettes after
regularly using traditional cigarettes. Nearly one-quarter of those who regularly
used e-cigarettes after regularly using traditional cigarettes (24.5%; n=148/604)
no longer regularly use traditional cigarettes; and, less than 2% of current
regular e-cigarette users (n=12/683) report transitioning to current regular use
of traditional cigarettes. Similar findings are provided based on data from NTBM
(2013-Q12014), with ever regular users defined as having used e-cigarettes and/
or traditional cigarettes on 10 or more days during any 30-day period. Specifically,
8.7% of survey respondents (n=2,618/30,136) are ever regular e-cigarette users,
with the vast majority (89.0%; 2,330/2,618) reporting ever regular use of traditional
cigarettes; again, nearly all (n=2,119/2,183, with product order not determined
for 147 respondents) report regularly using e-cigarettes after regularly using
traditional cigarettes. Nearly one-quarter of those who regularly used e-cigarettes
after regularly using traditional cigarettes (23.7%; n=503/2,119) no longer regularly
use traditional cigarettes; and, less than 1.5% of ever regular e-cigarette users
(n=35/2,618) report transitioning to current regular use of traditional cigarettes.
Collectively, these data indicate that the vast majority of e-cigarette users regularly
used traditional cigarettes prior to regularly using e-cigarettes; and, that regular
e-cigarette use is not a significant gateway to regular use of traditional cigarettes.

JUSTIFICATION: This study highlights a potential route by early smoking may
interfere with or contribute to youth not not attaining higher levels of education.
CORRESPONDING AUTHOR: Rachel Widome, University of Minnesota, Div. of
Epidemiology & Community Health, 1300 S. 2nd St., Minneapolis, MN 55454,
United States, Phone: 612-624-3518, Email: widome@umn.edu
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DEVELOPING PREVENTION MESSAGES ABOUT E-CIGARETTES:
QUALITATIVE DATA ON ADOLESCENTS AND YOUNG ADULTS
Dana A. Cavallo*, Grace Kong, Daniel Ells, Deepa R. Camenga, Meghan E.
Morean, Suchitra Krishnan-Sarin, Yale School of Medicine, New Haven, CT
E-cigarettes are marketed aggressively in the United States and use rates are
increasing among adolescents and young adults. Little is known about messages
that attract youth to these products, and youth generated messages may provide
insight for regulation and anti-tobacco media campaigns. We conducted 10 focus
groups (N=69) with cigarette smokers and non-smokers in one middle school
(MS; n = 16), one high school (HS; n = 24), and one college (n = 29) in CT. HS
and college groups were stratified by gender and cigarette smoking status (nonsmokers and past 30 day smokers) and MS groups were stratified by gender only
due to low rates of cigarette smoking. Participants were 46% female and 36%
smokers. Participants were asked to write a message to encourage teens/young
adults their age to use e-cigarettes and a second message to discourage use.
Messages were collected, entered, and reviewed by researchers to identify coding
themes, with discrepancies discussed for consensus. Each message consisted of
one to six different themes coded individually for a total of 11 themes. Chi-squares
and logistic regression models were used to determine differences in the top three
encouraging and discouraging message themes by gender (male/female), school
level (MS/HS/college), and smoking status (smoker/non-smoker) and the impact
of these variables on message themes. Messages about health effects, flavor, and
convenience of using an e-cigarette were the top encouraging themes, while health
effects, addictive potential, and the perceived similarity to cigarettes were the top
discouraging themes. For encouraging messages, females preferred themes
about flavors when compared to males (p=.001) and HS students favored themes
about health when compared to MS students (p=.014). For discouraging themes,
MS students preferred health themes when compared to HS students (p=.006),
and non-smokers preferred themes about addiction (p=.037) and comparison to
cigarettes (p=.017). This is one of the first descriptions of both adolescents' and
young adults' perceptions of message themes that might prevent use of electronic
cigarettes that prove beneficial in the counter-advertising of electronic cigarettes.

FUNDING: RAI Services Company
CORRESPONDING AUTHOR: Geoffrey Curtin, PhD, Senior Director, RAI
Services Company, Regulatory Oversight, 401 North Main Street, Winston-Salem,
NC 27102, United States, Phone: 336-741-6999, Email: curting@rjrt.com
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YOUTH SMOKING AND EDUCATIONAL ATTAINMENT IN YOUNG
ADULTHOOD
Rachel Widome*, Jessica R. Musselman, Charu Mathur, Lindsey E. Fabian,
Kathleen M. Lenk, Jean L. Forster, University of Minnesota, Division of
Epidemiology and Community Health.
Objective: Adults with greater educational attainment tend to have better health
throughout their lives compared to those with less education. This is likely a result of
a complex of many environmental, societal, individual, and behavioral differences
that vary with education. Cigarette use is a catastrophic health behavior with
distinct disparities with respect to education. Smoking is more prevalent among
less-educated adults and is typically seen as a symptom of low socioeconomic
position (SEP). But cigarette use early in the life course may also be a force
driving the development of SEP. In this present study, we aimed to determine how
smoking during early adolescence relates to adult educational attainment.

FUNDING: National Institute on Drug Abuse grant P50DA009241.
JUSTIFICATION: Youth generated e-cigarette messages may provide insight for
regulation and anti-tobacco media campaigns.
CORRESPONDING AUTHOR: Dana Cavallo, PhD, Yale Universtiy, Psychiatry,
CMHC, 34 Park Street, New Haven, CT 05619, United States, Phone: 203-9747607, Email: dana.cavallo@yale.edu

Methods: The Minnesota Adolescent Community Cohort (MACC) study
assembled a cohort of youth from 2000-2002 who were age 12-16 at the time of
recruitment, and surveyed these participants about their tobacco use behaviors
approximately biannually through 2013. We used these data to examine if early
cigarette use (reporting smoking at least one cigarette before age 15) and more
intensive of cigarette use at age 16 (for instance, regular use, vs. experimental
use) related to participants' eventual educational attainment even after taking the
adolescents' parental educational attainment into account.
Results: Within each level of parental education attainment, youth who reported
early cigarette use or heavier smoking at age 16 were less likely to become college
graduates during the course of the study. For instance, among those who had at
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altruistic) compared to no incentive(40%), but this was not the case for those in
Getting Ready or Thinking groups. In contrast, one-way ANOVA tests found degreeof-participation was impacted by incentive (p=.043), but not by readiness (p=.814).
Degree-of-participation was higher for those receiving a personal (M=2.83 [.28])
compared to an altruistic (M=1.82 [.33]) or no incentive (M=1.78 [.23]). There was
no significant interaction between readiness and incentive (p=.72).

ATTENTIONAL BIAS TO NEGATIVE STIMULI MODERATES THE
ASSOCIATION BETWEEN NEGATIVE AFFECT AND SMOKING
RELAPSE
Paul E. Etcheverry*, Andrew J. Waters, Cho Lam, Virmarie Correaz-Fernandez,
Miguel Angel Cano, Marcel A. De Dios, Jennifer Irvine Vidrine, Claire E. Adams,
Lorraine R. Reitzel, David W. Wetter

Conclusions: Monetary incentives can help young adults who are not ready to
quit to have some level of engagement in a smoking cessation intervention, and
are helpful for increasing amount of engagement among those at any readiness to
quit. Personal incentives (e.g.,giftcards) appear to be more helpful than altruistic
incentives (donations) in this population. Monetary incentives can be a useful
adjunct to online smoking cessation treatment with young adults.

Negative affect predicts failure to maintain abstinence during a smoking
cessation attempt. Theory on negative affect and substance use argues that
sensitivity or "attentional bias" to negative affective stimuli (i.e. the extent to
which negative affect captures and holds attention) is an important component
of negative affect's impact on substance use and quitting (Baker et al, 2004). We
hypothesized that attentional bias to negative stimuli moderates the association of
negative affect with relapse during a smoking cessation attempt such that negative
affect is a stronger predictor of smoking relapse when attentional bias (to negative
stimuli) is high vs when attentional bias is low. Data were collected from smokers (N
= 271) enrolled in a smoking cessation trial comparing a mindfulness intervention
to standard treatment. At baseline, participants completed measures of negative
affect, and two modified Stroop measures, for anxiety and depression, which were
averaged to provide the measure of attentional bias. Participants attempted to
quit four weeks after beginning treatment. Abstinence was biochemically verified
following quit day, and 1, 2, 3, 4 and 26 weeks after quit day. A longitudinal growth
curve model predicting abstinence was conducted with the time invariant predictors
of negative affect, attentional bias, and their interaction. Age, gender, education,
relationship status, average cigarettes per day, and time to first cigarette were
included as controls. Preliminary analyses indicated that treatment condition did
not significantly interact with any other predictors so it was included as a control.
Both negative affect and the interaction term were significant predictors of relapse.
The interaction indicates that negative affect is a stronger predictor of relapse
for participants with a strong attentional bias. This supports the hypothesis that
attentional bias moderates the association of negative affect with smoking relapse.
Individuals with high negative affect and high attentional bias to negative stimuli
are at particularly high risk of relapse.

FUNDING: National Institute on Drug Abuse K23 DA032578
CORRESPONDING AUTHOR: QING PING, College of Computing & Informatics,
Drexel University, 3131 Walnut St, Philadelphia, WI 19104, United States, Phone:
267-312-5136, Email: qp27@drexel.edu
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CORRELATES OF HOOKAH USE AND PREDICTORS OF HOOKAH
TRIAL IN U.S. YOUNG ADULTS
Andrea C. Villanti, PhD, MPH1,2*, Caroline O. Cobb, PhD3, Amy M. Cohn, PhD1,
Valerie Williams, MA, MS4, Jessica M. Rath, PhD, MPH2,4, 1The Schroeder
Institute for Tobacco Research and Policy Studies, Legacy, Washington, DC,
USA, 2Department of Health, Behavior and Society, Johns Hopkins Bloomberg
School of Public Health, Baltimore, MD, USA, 3Department of Psychology, Virginia
Commonwealth University, Richmond, VA, USA, 4Department of Research and
Evaluation, Legacy, Washington, DC, USA
Hookah or waterpipe tobacco smoking has increased among young adults (YAs)
in the U.S., but few prospective studies have examined predictors of hookah use.
The current study examined correlates of hookah use and predictors of hookah
initiation at a six-month follow-up in a nationally-representative, prospective sample
of YAs in the U.S. Data were drawn from a subset of participants aged 18-24
who completed Waves 5 and 6 of the Legacy Young Adult Cohort Study. Wave 5
was completed in July 2013 by 1,555 participants and 74% (n=1,150) completed
follow-up six months later in January 2014. Weighted bivariate and multivariable
analyses were conducted to estimate the prevalence and correlates of ever and
past 30-day hookah use and to examine associations between baseline covariates
and hookah initiation six months later. Almost a quarter of the sample had ever
used hookah and 4% reported past 30-day use at baseline. Alcohol, marijuana,
and cigarette use were more prevalent among ever and past 30-day hookah
users relative to never users. Significantly more ever hookah users (50%) and
past 30-day users (55%) reported hookah as "a lot" or a "little less" harmful than
cigarettes relative to never users (22%). Eight percent of never users at baseline
(Wave 5) reported trying hookah at the six-month follow-up. Significant predictors
of hookah trial included college enrollment, alcohol, cigarette use, and perceptions
that hookah is less harmful than cigarettes. Results highlight rapid transitions in
hookah use and concurrent risk factors (i.e., alcohol and other tobacco use) that
influence hookah trial. Findings also highlight lower harm perceptions of hookah
relative to cigarettes as a likely antecedent of hookah use. Future studies should
examine how to modify risk factors in interventions aimed at reducing tobacco use
and initiation in this vulnerable age group.

FUNDING: NIDA grant R01DA018875
JUSTIFICATION: The finding that smokers trying to quit who have a strong
attentional bias to negative affective stimuli are particularly vulnerable to negative
affect as a cause of smoking relapse can inform clinical cessation interventions
CORRESPONDING AUTHOR: Paul Etcheverry, Ph,D,, Associate Professor,
Southern Illinois University, Psychology, 1125 Lincoln Drive, Carbondale, IL
62901, United States, Phone: 618-453-3534, Email: petch@siu.edu
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ENGAGEMENT IN A FACEBOOK SMOKING CESSATION
INTERVENTION FOR YOUNG ADULTS: EFFECTS OF MOTIVATION
AND MONETARY INCENTIVE
Qing Ping*1, Chris C. Yang1, Danielle E. Ramo2, 1College of Computing and
Informatics, Drexel University, 2Department of Psychiatry, University of California,
San Francisco.
Introduction: Social media offers great opportunity to deliver smoking cessation
treatment to young adults; however, little is known about engagement in such an
intervention, or whether incentivizing could enhance engagement. We examined
the effects of readiness to quit smoking and a monetary incentive on user
participation in a Facebook smoking cessation intervention.

FUNDING: This study was funded by Legacy.
CORRESPONDING AUTHOR: Andrea Villanti, PhD, MPH, Schroeder Institute for
Tobacco Research and Policy Studies, 1724 Massachusetts Ave NW, Washington, DC
20036, United States, Phone: 2024545751, Email: avillanti@legacyforhealth.org

Method: We analyzed data from 79 young adult smokers participating in
a Facebook smoking cessation intervention. Participants were assessed for
readiness to quit smoking (not ready, thinking, getting ready), randomized to one of
three incentive conditions (personal: $50 gift card; altruistic: $50 donation to charity
of choice; no incentive), then invited to join a private Facebook group tailored to
readiness to quit for 3 months. Total posts were tallied, and ever-participation (yes/
no) and degree-of-participation (total posts/comments) were calculated.
Results: A GLM found that ever-participation was impacted by readiness
(F=3.54, p=.04), but not incentive (F=.28, p=.75). Interaction between readiness
and incentive was significant (F=2.84,p=.03) such that engagement among those
Not Ready was higher for those receiving any incentive (64% personal,63%
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with ≥1 smokers (p<.05). Among households with no children, prevalence of SFH
rules increased from 40.8% to 81.1% (p<.05), while prevalence of SFH rules
increased from 53.4% to 90.1% in households with no smokers and from 6.3% to
40.9% in those with ≥1 smokers (p<.05). An increase was observed in SFH rule
prevalence in every state and DC (p<.05), irrespective of whether a child lived
in the home; however differences existed across states. In 2010-2011, among
homes with ≥1 smokers and children, SFH rule prevalence ranged from 36.5%
in West Virginia to 86.8% in California. These findings reveal that considerable
progress has been made adopting SFH rules in the past two decades, particularly
in homes with smokers and children. However, millions of children remain at risk
for SHS exposure because their homes are not smoke-free. Efforts to educate the
public about the dangers of SHS and to promote voluntary SFH rules are crucial
to protect children from SHS. Also, efforts are warranted to expand smoke-free
building policies to protect the nation's 80 million multiunit housing residents,
including 18 million children, from this preventable health hazard.

SECONDHAND SMOKE EXPOSURE: WHERE IS IT OCCURRING
AND WHAT CAN BE DONE AFTER STATEWIDE SMOKE-FREE
LAW IMPLEMENTATION?
Ann W. St. Claire*, MPH1, Brian King, PhD, MPH2, Dave Bohac, MS3, Anne
Betzner, PhD4, Melissa Haynes, PhD5, Andy Hyland, PhD*6, 1ClearWay Minnesota,
2
Centers for Disease Control and Prevention, 3Center for Energy and Environment,
4
Professional Data Analysts, 5Minnesota Evaluation Studies Institute, University of
Minnesota, 6Department of Health Behavior, Roswell Park Cancer Institute
The harms of secondhand smoke (SHS) are well known and national goals
have been set for reducing and eliminating exposure in both public and private
environments. Proven strategies to reduce SHS exposure include lowering
smoking prevalence, passing comprehensive statewide clean indoor air laws in
worksites and public places, including bars and restaurants, and implementing
voluntary smoke-free rules in private settings such as homes and vehicles.
In the United States, SHS exposure has declined as states and localities have
adopted smoke-free policies; however approximately 88 million U.S. nonsmokers
continue to be exposed to SHS in areas not covered by smoke-free policies or
rules. Questions remain regarding which additional strategies would best help
to further reduce SHS exposure. This symposium shares recent SHS exposure
findings in various settings, as well as general attitudes and perceptions toward
the implementation of smoke-free policies. First, Dr. King will present findings
on trends in smoke-free home rules at the state and national level over the past
two decades. Next, Mr. Bohac will share findings on levels of particulate matter
(PM2.5) from SHS in outdoor settings. Dr. Betzner will then share qualitative
data from smokers and nonsmokers in Minnesota regarding their perceptions
of SHS exposure and attitudes towards adopting smoke-free policies. Finally,
Dr. Haynes will share formative research findings and recommendations on the
complexity of assessing SHS exposure using telephone-based data collection
methods. Opportunities and challenges of reaching state exposure goals will be
highlighted and discussed. Dr. Hyland will serve as the symposium discussant
and will elaborate on the balance between declining levels of exposure and what
additional policies or approaches are most appropriate in state's where knowledge
of the harm of SHS is high and clean indoor air laws have already been passed.

FUNDING: There were no sources of funding, direct or indirect, for the reported
research.
JUSTIFICATION: Describe trends in the national and state prevalence of
smoke-free home rules among U.S. households over the past two decades.
CORRESPONDING AUTHOR: Brian King, PhD, MPH, Centers for Disease
Control and Prevention, 4770 Buford Highway NE, Atlanta, GA 30341, United
States, Phone: 770-488-5107, Email: baking@cdc.gov
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SECONDHAND SMOKE PARTICULATE MEASUREMENTS AT BAR
AND RESTAURANT OUTDOOR PATIOS
Dave Bohac, MS*, Martha Hewett, MS, Joshua Novacheck, BS, Kristopher
Kapphahn, PhD, Center for Energy and Environment
Secondhand smoke (SHS) monitoring was conducted at outdoor patios of bars
and restaurants in the Minneapolis/St. Paul metropolitan area. The monitoring
included continuous photometer measurements of fine particles (PM2.5), customer
counts, and smoking frequency. The unannounced visits were conducted during
warm, dry summer conditions at a statistically representative sample of 50 venues
that provided outdoor service and 50 venues that did not provide service. Two
one-hour visits were completed to each of the 50 "service provided" venues on
Friday and Saturday evenings. For the 50 "service not provided" venues 15 minute
visits were completed during a breakfast, lunch, dinner, and evening period.

FUNDING: No funding.
JUSTIFICATION: This Symposium addresses secondhand smoke exposure at the
state and national level and questions what strategies would be most useful for
driving down exposure after a statewide smoke-free law has been passed.
CORRESPONDING AUTHOR: Ann St. Claire, MPH, Senior Research Program
Manager, ClearWay Minnesota, Research, 8011 34th Ave South, Minneapolis, MN
55425, United States, Phone: 952-767-1416, Email: astclaire@clearwaymn.org

SHS particulate concentrations at outdoor locations typically increase
abruptly during periods of active smoking and decrease shortly after smoking
ends. Consequently, a long-term average is often not representative of higher,
intermittent exposures. The short-term duration exposures were evaluated by
computing the maximum 10, 30, 60 second and 5 minute average concentrations
for each visit and the fraction of time that the concentration exceeded six different
reference levels. Concentrations were adjusted for background particulate levels.
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NATIONAL AND STATE PREVALENCE OF SMOKE-FREE RULES IN
HOMES WITH CHILDREN: TWO DECADES OF PROGRESS

The study determined that slightly over 20% of bars and full service restaurants
had outdoor seating areas with service where smoking was allowed. The fraction
was only 5% for limited service restaurants, but 31% of those had outdoor smoking
areas where they did not provide service. For the service provided areas the SHS
odor threshold of 1.4 μg/m3 (Junker, 2001) was exceeded over half of the time
and the irritant threshold of 4.4 μg/m3 was exceeded more than 20% of the time
with the largest percentage of 27% for bar patios. While the average concentration
for all monitoring at service provided venues was only 4.9 μg/m3, the average
10 second maximum was 80.6 μg/m3 for all venue types and the average 10
second maximum was 128.5 μg/m3 for limited service venues. The average
concentrations at the patios where service was not provided were greater than
those for service provided patios.

Brian A. King, PhD*, MPH1, Roshni Patel, MPH1, Stephen D. Babb, MPH1,
Anne M. Hartman, MS2, Alison Freeman, MA3, 1Office on Smoking and Health,
National Center for Chronic Disease Prevention and Health Promotion Centers for
Disease Control and Prevention, Atlanta, Georgia USA, 2Risk Factor Monitoring
and Methods Branch, Applied Research Program, Division of Cancer Control
and Population Sciences, National Cancer Institute, Bethesda, MD, 3Indoor
Environments Division, Environmental Protection Agency, Washington, DC,
*Corresponding Author
Although many jurisdictions have implemented laws prohibiting smoking in public
places, the home remains a major source of secondhand smoke (SHS) exposure,
particularly for children. We used data from the 1992-1993 and 2010-2011 Tobacco
Use Supplements to the Current Population Survey - a household survey of the
civilian, non-institutionalized population - to assess prevalence of smoke-free home
(SFH) rules in all 50 States and DC. Households were considered to have a SFH
rule if all respondents aged ≥18 in the household reported that no one was allowed
to smoke inside the home at any time. Households with children were defined as
those with occupants aged ≤17. SFH rule prevalence was assessed nationally
and by state. SFH rule prevalence increased from 43.0% in 1992-1993 to 83.0% in
2010-2011 (p<.05). Among households with children, SFH rule prevalence nearly
doubled from 44.9% to 88.6% (p<.05), while SFH rule prevalence increased from
59.7% to 95.0% in households with no smokers and from 9.7% to 61.0% in those

FUNDING: Funding for this research was made available through a grant with
ClearWay Minnesota.
JUSTIFICATION: Secondhand smoke exposure at outdoor bar and restaurant
patios typically increases abruptly during periods of active smoking and decreases
shortly after smoking ends. Long-term average particulate concentrations only
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average 5 , but for many venues 10 second peak values are similar to indoor
levels when smoking is permitted.

MEASUREMENT OF SECONDHAND SMOKE EXPOSURE
USING SELF-REPORT SURVEY METHODS: COMPLEXITIES,
CHALLENGES, AND RECOMMENDATIONS

CORRESPONDING AUTHOR: David Bohac, MS, Center for Energy and
Environment 212 Third Avenue North Suite 560, Minneapolis, MN 55391, United
States, Phone: 612-802-1697, Email: dbohac@mncee.org

Melissa Haynes, PhD*1, Anne Betzner, PhD2, Ann W. St. Claire, MPH3, Raymond
G. Boyle, PhD3, Michael S. Amato, PhD3, 1Minnesota Evaluation Studies Institute,
Department of Organizational Leadership, Policy, and Development, University of
Minnesota, 2Professional Data Analysts, Inc.,3ClearWay Minnesota
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PERCEPTIONS OF SECONDHAND SMOKE RISK AND
RESTRICTIONS: CHALLENGES AND OPPORTUNITIES FOR NEW
POLICIES

As the accumulated scientific evidence of the harms of secondhand smoke
(SHS) has been disseminated, restrictions on indoor smoking have increased.
Robust associations of self-reported SHS exposure via questionnaires and serum
cotinine measurements have been documented, providing evidence of criterion
validity, yet among questionnaire-based assessments there is considerable
variation in the items used to measure SHS exposure. This paper provides an
assessment of survey items regarding SHS exposure location and duration. Two
rounds of cognitive interviews were conducted with smoking and non-smoking
Minnesotans to better understand the nature of their exposure. A sample of
interviewees was selected across the following strata: smoking status, gender,
level of completed education, and geography. A total of 20 non-smokers and 17
smokers participated.

Anne Betzner, PhD*1, Michael S. Amato, PhD2, Melissa Haynes, PhD3, Ann W.
St. Claire, MPH2, Raymond G. Boyle, PhD2, 1Professional Data Analysts, Inc.,
2
ClearWay Minnesota, 3Minnesota Evaluation Studies Institute, Department of
Organizational Leadership, Policy, and Development, University of Minnesota,
Many communities have goals to reduce secondhand smoke (SHS) exposure.
Proven strategies include comprehensive smoking bans and voluntary smoke-free
rules. Minnesota implemented a comprehensive smoking ban in 2007. Over 85%
of Minnesotans have smoke-free home rules, yet 37% of adults are exposed to
SHS weekly. Additional strategies for further reducing exposure are not clear.

Participants' interpreted several survey items in divergent ways, suggesting
a need for more explicit item wording. Items asking about exposure to SHS in
the workplace were particularly problematic; while the phrase "in your work
area" indicated only indoor areas for most respondents, one-quarter considered
both indoor and outdoor areas. A small percentage of respondents considered
thirdhand smoke when responding to items about location and duration of
exposure. Participants commonly reported exposure at a place besides their
home, workplace, or car, which highlights the importance of asking about specific
locations of exposure. Many items, as originally constructed, measured smoking
rules or behaviors instead of exposure. Pinpointing an accurate measure of
duration of exposure also had its challenges, particularly with recall and the unit
of measurement. Results illustrate that some survey items may be answered by
respondents in ways that result in poor measurement of the intended construct.
Further, given the increase in smoking bans across the country certain items as
currently written may lead to an overestimate of exposure. Based on this testing,
researchers developed a list of recommended survey items for efficiently and
consistently measuring the location and duration of SHS exposure.

We conducted 14 focus groups during June-July 2013 to better understand
Minnesotans' perceived risk from SHS and beliefs about current restrictions
(mode 6 participants/group). Equal numbers urban/rural, male/female, smokers/
non-smokers were recruited from a marketing firm database.
CHALLENGES. Neither smokers nor nonsmokers considered brief, outdoor
SHS exposure a substantial risk. Both groups agreed sustained, indoor exposure
could cause serious harm including cancer, but believed their own exposure low,
in part because of the existing ban. Smokers were more likely than non-smokers
to question scientific claims about SHS. Most participants felt current restrictions
sufficient, and were skeptical of further restricting the rights of smokers in their
homes or vehicles. Many participants viewed smokers as underdogs or victims.
OPPORTUNITIES. Smokers and nonsmokers supported the comprehensive
ban. Of new policies discussed, restaurant patio bans had the most support.
Participants supportive of outdoor area or car bans often cited protecting children
as the rationale. Some participants initially opposed to bans in multi-unit housing
changed to support after discussion. While there was sympathy for smokers, most
non-smokers think smoking is disgusting. Smokers and non-smokers expressed
contempt for people who smoke in cars with children present. Participants affirmed
an overall norm of smoking as unacceptable, and smoke as unwelcome in public
places.

FUNDING: Funding for this research was made possible through a grant from
ClearWay Minnesota.
JUSTIFICATION: Participants will understand the challenges and opportunities
afforded by asking survey items about duration and location of SHS exposure.
CORRESPONDING AUTHOR: Melissa Haynes, PhD, Coordinator, Minnesota
Evaluation Studies Institute, Department of Organizational Leadership, Policy, and
Development, 140B Wulling Hall, Minneapolis, MN 55455, United States, Phone:
612-626-3823, Email: mhaynes@umn.edu

Beliefs about SHS included low perceived risk and concerns about threats to
freedom. Reactance Theory suggests individuals in such a context may be wary of
new legal restrictions. Efforts to further reduce exposure should motivate behavior
change, avoid over-stating harm from brief outdoor exposure, and respect
personal autonomy within the home.
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FUNDING: Funding was provided by a grant from ClearWay Minnesota
JUSTIFICATION: Participants know key attitudes and beliefs about SHS,
appreciate the relative success of tobacco control efforts, understand Reactance
Theory, and are able to critically consider all of the above to guide decision making
about future SHS interventions in their area.

AWARENESS, USE, AND BELIEFS ABOUT NOVEL TOBACCO
PRODUCTS AND THEIR TRENDS AMONG YOUNG ADULTS:
FINDINGS FROM THE MACC STUDY
Kelvin Choi*1, Naomi Taylor2, Jessica Musselman3, Jean L. Forster4, 1National
Institute on Minority Health and Health Disparities, 2MN Department of Health, 3St.
Olaf College, 4University of Minnesota School of Public Health

CORRESPONDING AUTHOR: Anne Betzner, PhD, Vice President, Professional
Data Analysts, Inc, Minneapolis, MN 55414, United States, Phone: 612-623-9110,
Email: abetzner@pdastats.com

Electronic cigarettes [ECs] and snus were introduced into the US market in
2007-2008 while the Minnesota Adolescent Community Cohort (MACC) Study was
ongoing (2000-2013). Focus groups with young adults outside of the study were
conducted in 2010 (aged 18-26) funded by an administrative supplement to the
study. Findings from these focus groups were used to develop survey items to
repeatedly assess beliefs about, awareness and use of ECs and snus and their
changes over time in the ongoing MACC study data collection when participants
were 20-28 years old (2010-2013, three waves of data collection). Focus group
participants found EC and snus "modern" and "recreational", were uncertain about
whether these products could help people quit smoking, but concerned they would
introduce youth to tobacco. MACC survey data showed consistent increases in the
awareness and use of these products, especially for ECs. Specifically, between
336
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UNC TCORS research as it relates to these studies and will discuss how these
findings can potentially inform future prevention efforts to "stem the tide" in tobacco
product use among non-users and new users.

2010 and 2013, the awareness of ECs increased from 70% to 91%, ever use
from 7% to 16%, and current use from 1% to 4% (all p<0.001). Awareness of
snus increased from 65% to 67%, and ever use increased from 15% to 16%
(all p<0.01), but not in current use (from 3% to 2%; p=0.72). Over time, more
participants believed that ECs can help quit smoking (from 44% to 55%) and are
less harmful than cigarettes (from 27% to 28%; all p<0.001). Logistic regression
models showed that young adults who held positive beliefs about ECs were
subsequently more likely than those who did not to experiment with the product
(p<0.05). In addition, young adult smokers who reported current use of ECs did
not reduce their cigarette consumption over time, while those who did not use
ECs reported significant reduction in cigarette consumption (p<0.05). Additionally,
snus use predicted subsequent smoking among non-smokers and former smokers
(p<0.05). In conclusion, while ECs and snus are both novel tobacco products, the
popularity of ECs substantially increased among young adults in our sample, while
the popularity of snus only modestly increased. Our data are consistent with the
conclusion that both products may hinder the reduction in tobacco use among
young adults.

FUNDING: No funding.
CORRESPONDING AUTHOR: Mary Ann Pentz, PhD, Director, Institute for
Prevention Research and Professor, University of Southern California, Preventive
Medicine, 2001 N. Soto Street, Los Angeles, CA 90032, United States, Phone:
323-442-7222, Email: hasmikga@med.usc.edu
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TRENDS IN MULTIPLE AND INDIVIDUAL TOBACCO PRODUCT
USE AMONG CURRENT TOBACCO USERS, 1999-2013
MeLisa Creamer, PhD, MPH*, Melissa Stigler, PhD, MPH, Cheryl Perry, PhD,
University of Texas School of Public Health-Austin Regional Campus

FUNDING: This research was funded by the National Cancer Institute (R01
CA86191; Jean Forster, Principal Investigator) and ClearWay Minnesota (RC2007-0018; Jean Forster and Debra Bernat, Co-Principal Investigators). Dr. Choi’s
effort is supported by the Division of Intramural Research, National Institute on
Minority Health and Health Disparities, National Institutes of Health. The data
were collected while Dr. Choi was employed at the University of Minnesota.

The purpose of this study is to identify the trends of concurrent use of tobacco
products and use of individual tobacco products, among current tobacco users, in a
nationally representative sample of high school students from 1999 to 2013. Linear,
quadratic, and cubic trends in individual and concurrent use of these products
were tested using 8 repeated cross-sections of the National YRBS between 1999
and 2013. Analyses were limited to only those students reporting using at least
one tobacco product in the past 30 days. Tests for effect modification of race/
ethnicity and sex were conducted on each product or combination. Significant
trends were detected for each individual tobacco product. Race/ethnicity was not
an effect modifier for any of the observed trends. The prevalence of cigarette use
decreased (p<0.0001), cigar use increased (p<0.0001), and SLT use increased
(p<0.0001). Sex was an effect modifier of all three trends. Significant trends
were detected for the concurrent use of all 3 tobacco products and the use of
cigars with SLT. Neither sex nor race/ethnicity was identified as effect modifiers. A
significant cubic trend was detected to describe the prevalence of the concurrent
use of all 3 tobacco products (p=0.0496). The concurrent use of cigars and SLT
increased significantly (p<0.0001). Significant trends were not detected for the
concurrent use of cigarettes and cigars or the concurrent use of cigarettes and
SLT, however, sex was identified as an effect modifier. The prevalence of male
concurrent use of cigarettes and cigars has decreased (p<0.0001), yet among
females the prevalence has increased (p=0.0039). While the decrease in the youth
prevalence of cigarette use is a public health success, there is concern about
the increase in non-cigarette products. This study shows that there have been
significant increasing trends in both cigar use and SLT use among students who
already use at least one tobacco product. These trends further drive increases in
the concurrent use of tobacco products, adding to the potential health burden. This
study provides support to study trends in longitudinal populations, such as those
within the Texas TCORS projects.

JUSTIFICATION: Our data are consistent with the conclusion that both electronic
cigarettes and snus may hinder the reduction in tobacco use among young adults.
CORRESPONDING AUTHOR: Kelvin Choi, MPH, PhD, Stadtman Investigator,
National Institute on Minority Health and Health Disparities, Division of Intramural
Research, 9000 Rockville Pike, Building 3 Rm 5W05, Bethesda, MD 20892,
United States, Phone: 301-496-3400, Email: kelvin.choi@nih.gov
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THE INCREASE IN NEW TOBACCO PRODUCT USE AMONG
YOUNG PEOPLE: RIDING THE WAVE OR STEMMING THE TIDE?
Mary Ann Pentz, PhD*1, Jennifer B. Unger, PhD1, Adam Leventhal, PhD1, MeLisa
Creamer, PhD2, Suchitra Krishnan-Sarin, PhD3, Kurt Ribisl, PhD4, 1The University
of Southern California, Tobacco Center of Regulatory Science for Vulnerable
Populations, 2The University of Texas-Austin, Tobacco Center of Regulatory
Science on Youth and Young Adults, 3Yale University School of Medicine,
4
University of North Carolina at Chapel Hill, Tobacco Center of Regulatory Science
New tobacco products, including e-cigarettes, have been marketed as a means
to help smokers quit or to switch to "safer" products. However, what happens
when new products are introduced to populations that are considered vulnerable
by virtue of their age and history of no prior use? Several recent cross-sectional
studies have suggested that adolescents and emerging adults are particularly
vulnerable to uptake of new tobacco products and that experimentation has been
increasing at a rapid rate after 2010. The "wave" of increase may signal the reemergence of a social norm for tobacco use that has been declining for several
years as a result of tobacco prevention efforts. In a recent review, Chapman &
Wu (2014) advanced three hypotheses to explain this rise, all of which draw from
a large body of research on adolescent substance use: 1) New product use is
part of a larger problem behavior cluster; 2) is a gateway to other substance
use (or vice-versa); or 3) is a novelty effect representing sensation-seeking. In
this symposium, five studies are presented, representing the research of two
different Tobacco Centers on Regulatory Science (TCORS) that are focusing on
new tobacco product use among adolescents and emerging adults. Presenters
will discuss how their study designs and measures address different hypotheses
to explain the rise in new product use. Leventhal (USC) addresses patterns of
experimentation with different tobacco products in relationship to multiple problem
behaviors. Unger (USC) addresses acculturation and sensation-seeking among
Hispanic adolescent users. Creamer (U.T.-Austin) addresses the gateway
hypothesis. Krishnan-Sarin (Yale) addresses novelty seeking, and polyuse
(alcohol and marijuana as well as new tobacco products). Barrington-Trimis (USC)
raises the possibility of a reverse gateway effect from e-cigarette to conventional
cigarette use (Barrington-Trimis, USC). The discussant (Ribisl) will summarize his

FUNDING: Funding for this study was provided by the Michael & Susan Dell
Center for Healthy Living.
CORRESPONDING AUTHOR: MeLisa Creamer, PhD, MPH, University of
Texas School of Public Health-Austin Regional Campus, 400 West 15th Street
Suite 1050, Austin, TX 78701, United States, Phone: 512-482-6165, Email:
MeLisa.R.Creamer@uth.tmc.edu
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PREDICTORS OF EMERGING E-CIGARETTE USE AMONG MIDDLE
AND HIGH SCHOOL ADOLESCENTS
Suchitra Krishnan-Sarin, PhD*, Grace Kong, PhD, Deepa Camenga, PhD, Dana
Cavallo, PhD, Patricia Simon, PhD, Christian Connell, PhD, Meghan Morean,
PhD, Yale University School of Medicine
Developing an understanding of use patterns and predictors of e-cigarette
use behaviors among adolescents is important for tobacco regulation. We
used evidence from school-based surveys conducted in November 2013 (Time
1; n=4780) and June 2014 (Time 2; n=5152) in CT to examine use patterns as
well as perceptions and attitudes towards e-cigarettes among adolescents.
Cross-sectional analyses at Time 1 indicated high rates of lifetime use (3.5% MS,
25.2 % HS) and current (past month) use (1.5% MS, 12% HS) of e-cigarettes.
Among those who had not tried e-cigarettes, 26.4% of MS and 31.7% of HS
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students reported being susceptible to future use. Males (OR=1.70, p<0.01),
older students (OR=1.39, p<0.05), Caucasians (OR=2.01, p<0.001), students who
had tried cigarettes but were not current cigarette smokers (ever smokers; OR=
13.04, p<0.001), and current cigarette smokers (OR= 65.11, p<0.001) were more
likely to be lifetime e-cigarette users, and report greater susceptibility to future
e-cigarette use (Males: OR=1.30; Caucasians: OR=1.14; Ever cigarette smokers;
OR=3.85; Current Cigarette smokers; OR=9.81; p's<0.01-0.001). E-cigarette
users also tended to have higher rates of use of other tobacco products as well
as other substances like marijuana and alcohol. We also conducted longitudinal
examinations with students surveyed at both time-points (n=2196) to examine
predictors of continued and new use behaviors. Logistic regression analyses
conducted among those who reported having never used e-cigarettes at Time 1,
observed that that age (OR=1.28, p<.0001) and e-cigarette susceptibility at Time
1 (OR=5.06, p<.0001) predicted trying e-cigarettes at Time 2. Lifetime e-cigarette
users endorsed the attractiveness of various novel aspects of e-cigarettes as the
reason for initiation and use. While most e-cigarette use appear to be associated
with anticipated predictors like cigarette use, there is also use among adolescent
who are not cigarette smokers. This evidence will be used to discuss various
proposed theories for the recent exponential rise in e-cigarette use among
adolescents.

PREVALENCE AND BEHAVIORAL HEALTH OF ADOLESCENTS
WHO EXPERIMENT WITH ELECTRONIC VERSUS COMBUSTIBLE
CIGARETTES
Adam M. Leventhal, PhD*1, Steve Sussman, PhD1, Matthew G. Kirkpatrick, PhD1,
Jennifer B. Unger, PhD1, Janet Audrain-McGovern, PhD2, David R. Strong, PhD3,
1
University of Southern California, 2University of Pennsylvania, 3University of
California, San Diego
Background: Although the link between adolescent cigarette experimentation
and poor behavioral health is well documented, the emergence of electronic
cigarettes may necessitate a paradigm shift to accommodate new patterns
of cigarette experimentation. This study examined behavioral health profiles
(psychiatric and substance use syndromes and cross-syndrome psychiatric traits)
in four experimentation patterns marked by lifetime use of: (1) neither electronic
nor combustible cigarettes (NCE; N=2557); (2) combustible cigarettes only
(CCO; N=152); (3) electronic cigarettes only (ECO; N=412); (4) electronic and
combustible cigarettes (dual experimentation [DE]; N=189).

FUNDING: This research was supported by P50DA009241.

Method: 9th Grade students (M age = 14) completed in-classroom self-report
measures in fall 2013. Mixed models analyzed experimentation pattern as a
predictor of behavioral health controlling for demographics.

CORRESPONDING AUTHOR: Suchitra Krishnan-Sarin, PhD, Associate Professor
of Psychiatry, Yale University School of Medicine, CMHC, S208, 34 Park Street,
New Haven, CT 06519, United States, Phone: 203-974-7595, Email: suchitra.
krishnan-sarin@yale.edu

Results: ECO (12.4%) was more prevalent than CCO (5.7%) and DE (4.6%).
CCO (vs. ECO) experimentation was associated with elevated emotional
syndromes (i.e., major depression, generalized anxiety, panic, social phobia, and
obsessive compulsive disorder) and traits (i.e., poor distress tolerance [capacity to
withstand aversive states], anxiety sensitivity [fear of anxiety sensations], negative
urgency [rash action during negative affect]); CCO and DE did not differ on
emotional outcomes. Relative to NCE, any experimentation (ECO or CCO or DE)
was related to poorer inhibitory control and impulsivity. A "dose" effect of DE vs.
ECO experimentation vs. NCE was found for elevations in mania, positive urgency,
and anhedonia (i.e., diminished pleasure). A "dose" effect of DE vs. ECO or CCO
vs NCE was also found for drug use and abuse.
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NINTH-GRADE PREDICTORS OF EMERGING ADULT
E-CIGARETTE USE AMONG LOS ANGELES HISPANICS
Jennifer B. Unger, PhD*, Daniel W. Soto, MPH, Lourdes Baezconde-Garbanati,
PhD, University of Southern California Keck School of Medicine
E-cigarette use prevalence is increasing among adolescents and emerging
adults. Little is known about the psychosocial predictors of e-cigarette use,
especially among vulnerable populations such as Hispanics. Information about
early risk and protective factors for e-cigarette use in emerging adulthood could
inform the development of health education programs to reduce health disparities.
Because psychological, social, and cultural variables are associated with use of
other substances among Hispanic adolescents, we examined these variables as
predictors of e-cigarette use. We used data from a longitudinal study of Hispanic
adolescents in Los Angeles (N=2722) who were surveyed annually in high school
(9th-11th grades) and again in emerging adulthood (mean age=20.4 years).
Logistic regression analyses identified the predictor variables (measured in 9th
grade) that predicted e-cigarette use in emerging adulthood. In the emerging
adulthood survey, 9.5% of the respondents reported lifetime e-cigarette use.
Risk factors included male gender (OR=2.11, 95% CI=1.55,2.87), past-month
smoking in 9th grade (OR=1.66, 95% CI=1.04,2.63), friends’ smoking (1.38, 95%
CI=1.24,1.53), and ethnic identity development (OR=1.32, 95% CI=1.13,1.53).
Hispanic acculturation was protective against e-cigarette use (OR=0.75, 95%
CI=0.65,0.87). U.S. acculturation, perceived discrimination, depression, and
sensation-seeking in 9th grade were not significantly associated with e-cigarette
use. Early experimentation with cigarettes and affiliation with friends who smoke
cigarettes may be early indicators of risk for later experimentation with other
tobacco products. Maintenance of Hispanic cultural orientation may be protective,
but the contrasting effect of ethnic identity development indicates that culturally
targeted prevention messages should be crafted carefully. Because some risk
factors for polytobacco use in adulthood might first manifest during adolescence,
health education interventions for adolescents should teach students about the
risk of nicotine dependence from a variety of tobacco products.

Conclusions: Teen electronic cigarette experimentation is more common and
linked with better behavioral health in several domains than combustible cigarette
experimentation, yet is also related to poorer behavioral health relative to no
experimentation. Dual experimentation is particularly comorbid with drug misuse.
Understanding disparate patterns of youth cigarette experimentation in the age of
electronic cigarettes may inform mental illness and substance abuse prevention.
FUNDING: This research was supported by National Institutes of Health Grant
R01-DA033296.
JUSTIFICATION: This research identifies specific targets for mental illness and
substance use disorder risk assessment and prevention in adolescents as a
function of cigarette experimentation patterns.
CORRESPONDING AUTHOR: Adam Leventhal, PhD, University of Southern
California, Health Sciences Campus, 2001 N. Soto Street SSB 302C, Los Angeles,
CA 90080-9239, United States, Phone: 323-442-8222, Email: adam.leventhal@
usc.edu
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SUSCEPTIBILITY TO CIGARETTE USE IN ADOLESCENT
E-CIGARETTE USERS
Jessica L. Barrington-Trimis, PhD*, Kiros Berhane, PhD, Robert Urman, MS,
Kejia Wang, BS, Tess Cruz, PhD, Jimi Huh, PhD, MPH, Jennifer B. Unger, PhD,
Chih-Ping Chou, PhD, Tamika D. Gilreath, PhD, Adam M. Leventhal, PhD, Rob S.
McConnell, MD, University of Southern California

FUNDING: This research was supported by NIDA -National Institute of Drug Abuse
grant #5RO1DA016310 and grant #P50CA180905 from the National Cancer
Institute and FDA Center for Tobacco Products (CTP).

Background: There is controversy concerning the use of e-cigarettes (e-cigs),
reflecting gaps in the emerging evidence on potential benefits and harms of
these products. There is concern that e-cigs may be used by adolescents and
young adults who might not otherwise have used cigarettes, and that dual use

CORRESPONDING AUTHOR: Jennifer Unger, PhD, University of Southern
California Keck School of Medicine, Health Sciences Campus, 2001 N. Soto
Street, SSB 302P Mail Code:9239, Los Angeles, CA 90080-9239, United States,
Phone: 323-442-8234, Email: unger@usc.edu
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may follow. We evaluate the prevalence of e-cig use among adolescent users and
non-users of cigarettes, and susceptibility to cigarette use among ever and current
adolescent e-cig users.

e-cigarettes and text messages to a high volume of participants, and will present
results of the success and/or failures of using an opt-out design in an employee
based population.

Methods: Questionnaire data were obtained for adolescents attending schools
in 12 communities included in the Southern California Children's Health Study
(n=2100). Participants were in 11th or 12th grade at time of data collection between
January-June 2014. To evaluate susceptibility to cigarette use, we modeled the
odds of answering "Definitely yes" or "Probably yes" to each of four questions
aimed at assessing likelihood of cigarette use in the near future, after adjusting for
gender, ethnicity, community, and current or ever cigarette use.

Findings of the study will be published and used for development of a smoking
cessation program offerings by The Vitality Group. If successful this trial could
serve as a model for other organizations interested in implementing a similar
program.
FUNDING: Funded by The Vitality Group
JUSTIFICATION: This symposium will elaborate on ways academic institutes and
wellness providers can design efficacious treatments for tobacco use, bringing
evidence-based techniques for improving health related behaviors from the lab to
company wellness programs.

Results: 502 participants (24.1%) reported ever having used an e-cig, and 196
(9.4%) reported having used an e-cig on at least 1 of the last 30 days. No history
of cigarette use was reported by 42.2% (212/502) of ever e-cig users and 39.8%
(78/196) of current e-cig users. Males were more likely to have ever used an
e-cigarette (27.6% v. 20.5%) and to have used an e-cig in the last 30 days (11.2%
v. 7.5%). Current e-cig users were about three times as likely as never users to
answer affirmatively to at least one intent question (odds ratio [OR]=2.97; 95%CI:
1.92, 4.61); adolescents who had ever used an e-cig (but who were not currently
users) were also more likely to answer affirmatively (OR=1.67; 95%CI: 1.15, 2.43).
The pattern of associations was similar in analyses restricted to adolescents with
no history of cigarette use.

CORRESPONDING AUTHOR: Kathryn Saulsgiver, PhD, Research Associate ,
University of Pennsylvania, Medicine, 712 Blockley Hall, Philadelphia, PA 19104,
United States, Phone: 3522220613, Email: kasau@mail.med.upenn.edu
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RISK FACTORS FOR SMOKING AMONG AFRICAN AMERICANS IN
MIDDLE SCHOOL, HIGH SCHOOL, AND YOUNG ADULTHOOD

Conclusions: The prevalence of e-cig use in this population-based sample
of adolescents is high. Adolescent e-cig users, including those who were never
cigarette smokers, may be at increased risk of cigarette use. Our research
supports the theory that e-cigs may be a gateway to cigarette use.

Leslie A. Robinson, PhD*, Jeanelle S. Ali, MS, The University of Memphis
It is well known that compared to Caucasians, smoking onset among African
Americans is significantly delayed, with onset often occurring even in young
adulthood. The reasons for this delay are not well understood, but may be related
to strong parental restrictions against teen smoking among African American
teens. Furthermore, the variables that prompt smoking onset at later ages among
African Americans have rarely been examined. It seems reasonable to expect
that risk factors for smoking onset might vary as young people move through the
important developmental changes experienced in middle school, high school, and
young adulthood.

FUNDING: Research reported was supported by grant number P50CA180905
from the National Cancer Institute and FDA Center for Tobacco Products (CTP).
CORRESPONDING AUTHOR: Jessica Barrington-Trimis, PhD, University
of Southern California, Department of Preventive Medicine, Health Sciences
Campus, 2001 N. Soto Street, Room 213, Los Angeles, CA 90089, United States,
Phone: 818-590-7699, Email: jtrimis@usc.edu

The purpose of this study was to identify risk factors that correlate with smoking
in a group of over 1,000 African Americans followed from seventh grade through
young adulthood. These data were drawn from the Memphis Health Study, a
longitudinal study of adolescent tobacco use. For this report, relations between
risk factors and smoking were explored when the youth were in seventh grade,
again when they were in twelfth grade, and four years after high school. Tobacco
use was self-reported. A wide range of risk factors were measured at each
time period, including gender, modeling influences, the perceived prevalence of
smoking, rebelliousness, perceived parental reactions to smoking, the perceived
benefits of smoking, dieting practices and BMI. Logistic regression was used to
estimate relations between these risk factors and smoking practices at each of
the three time points in the same African Americans measured throughout this
developmental period.
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INCENTIVES, TEXT MESSAGES, AND E-CIGARETTES:
EXAMINING THE EFFECTIVENESS OF DIFFERENT CESSATION
EFFORTS ON SMOKING CESSATION IN THE VITALITY GROUP
Kathryn Saulsgiver, PhD*1, Scott Halpern, MD, PhD1, Eleanore Alexander, MSPH2,
Christine Brophy2, Derek Yach, MBChB, MPH2, Kevin Volpp, MD, PhD3, 1University
of Pennsylvania 2The Vitality Institute 3Department of Veterans Affairs, Philadelphia
and University of Pennsylvania
Strong evidence supporting the use of incentives for smoking cessation and the
allowance granted by the Affordable Care Act for employers to use up to 30% of
total premiums for outcomes-based rewards or penalties has led to an increase in
use of financial incentives by employers. An estimated 82% of employers in 2013
used financial incentives to promote healthy behavior. How to most effectively
arrange and implement these programs however, is still unknown.

Our results indicated that predictors of smoking do vary depending on the
age of the African American cohort. For example, dieting was unrelated to
smoking in middle and high school, but among young adults, those who dieted
frequently were also more likely to smoke. Further research in needed to explore
on the developmental period in which risk factors are influential. In addition, our
findings indicate that studies of smoking onset among African Americans should
not combine young people of different age levels, because of variation due to
developmental differences.

New technologies for smoking cessation have recently become available,
including e-cigarettes and motivational interventions delivered via text messages.
The utility of these new tools in promoting smoking cessation however is not
fully understood. Recent research supports claims that e-cigarettes can assist in
maintaining abstinence or in reducing overall tobacco use while other research
shows no benefit from using the device in a quit attempt. Conflicting published
results on the efficacy of text messaging interventions also exists.

FUNDING: This research was supported by a grant from NHLBI, HL50723.
CORRESPONDING AUTHOR: Leslie A. Robinson, Ph.D., Associate Professor,
The University of Memphis, Psychology, 404 Innovation Dr., Memphis, TN 38018,
United States, Phone: 901 678 1667, Email: Lrobinso@memphis.edu

The Vitality Group offers a wellness program that rewards its members
for getting healthier and is committed to reducing major risks to health in its
membership. Within the Vitality US population 13% of members tested positive for
tobacco use. In order improve the health of their beneficiaries The Vitality Group
has collaborated with innovative researchers at CHIBE to launch a randomized,
opt-out study on tobacco cessation using incentives and new nicotine technologies
for 6,000 members across the US in January 2015. This presentation will provide
an overview of this 5 arm randomized clinical trial, discuss the barriers of providing
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higher than the level set as a target for the year 2000, much less the targets for
2020, and the current trajectory shows no signs of reaching those targets. The
percentage of smokers making quit attempts has remained static for 15 years. And
the number of tobacco-related deaths is increasing. Currently, almost half a million
Americans die annually due to tobacco, and over 4.5 million are expected to die
in the next decade. The rate of progress in reducing tobacco-related deaths pales
next to the impacts of public health victories such as vaccination and auto safety (a
classic case of harm reduction). Prospects are worse for LMICs that are at earlier
stages of the tobacco epidemic. Globally, over one billion people are expected to
be killed by tobacco in this century. Examination of the current status and trajectory
of tobacco control suggests the need for stronger interventions and new strategies
to limit the toll of tobacco-related death and disease on the population.

PERCEIVED DISCRIMINATION, ACCULTURATION AND TOBACCO
USE AMONG MEXICAN-ORIGIN YOUTH IN SOUTHERN
CALIFORNIA: A LATENT CLASS ANALYSIS
Tamika D. Gilreath, PhD*, Alice Cepeda, PhD, Alden Bunyan, BS, Jennifer B.
Unger, PhD, Daniel Soto, MPH, Lourdes Baezconde-Garbanati, PhD, University
of Southern California
Acculturative factors (e.g., perceived discrimination, acculturation, acculturative
stress) have been found to be associated with tobacco use amongst Latino youth.
Prior studies generally used variable-centered analyses and/or grouped youth
from multiple national origins. Mexican-origin persons account for approximately
64% of the Latino population. Thus, the present study examines the associations
of profiles of acculturative factors with tobacco use amongst Mexican-origin 9th
graders. Analyses were conducted to identify latent classes of tobacco use
separately from latent profiles of acculturation factors and perceived discrimination.
Data from Project RED respondents who reported Mexican-origin (n=1,411) were
utilized.

FUNDING: Dr. Shiffman provides consulting services for NJOY, Inc., a marketer of
electronic cigarettes; and for GlaxoSmithKline Consumer Healthcare, a marketer
of stop-smoking nicotine medications. He also owns an interest in a novel, not
commercialized, nicotine medication. No commercial support was provided for the
preparation of this symposium.
JUSTIFICATION: This session should stimulate thinking predominantly across
public health and policy to challenge assumptions about reducing cigarette
smoking and its resulting health consequences

Analyses revealed three tobacco use classes. The majority of youth were
non-smokers (93%). Followed by a low frequency current smoking class (5.3%;
high probability of only smoking 1 or 2 days in the past 30) and frequent current
smoking class (1.7%; high probability of smoking at least 6 or more days in the
past 30). There were also three acculturative factors classes. The majority of
youth were bicultural with high levels of perceived discrimination (67.9%). The
remaining youth were bicultural with low perceived discrimination (5.4%) and
enculturated with high perceived discrimination (26.7%). Multinomial logistic
regression revealed that those in the bicultural/low discrimination class were
significantly more likely to be frequent current smokers than the bicultural/high
discrimination class (OR=10.5, 95% CI=1.5-17.6).

CORRESPONDING AUTHOR: Saul Shiffman, PhD, University of Pittsburgh and
PinneyAssociates, 201 N Craig Street, Pittsburgh, PA 15213, United States,
Email: shiffman@pinneyassociates.com
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LESSONS FROM LOW-TAR, OTHER HARM REDUCTION EFFORTS
FOR TOBACCO HARM MINIMIZATION—A WAY FORWARD?

Few studies have examined person-centered heterogeneity of acculturation
and tobacco use amongst Mexican-origin adolescents. The results indicate that
enculturation/affinity to US culture was not associated with increased risk for
tobacco use compared to those who report being more bicultural. It is possible
that the bicultural/low discrimination youth may be in a transition phase of their
enculturation where their acculturative stress drives increased risk. Discussed will
be the implications associated with understanding the tobacco use implications of
a heterogeneous multi-dimensional acculturation process.

Joe Gitchell, PinneyAssociates
We have over one hundred years of history with manufactured and marketed
combustion cigarettes from which to draw lessons. Overall, the experiences with
efforts to presumably reduce harm associated with continuing combustion tobacco
use behavior have been frustrating and disappointing. Filters and low-yield
technologies have not demonstrated any meaningful reduction in harm and may
have actually increased net population harm than if they had not been introduced.
In contrast, noncombustion forms of tobacco or nicotine delivery carry substantially
less inherent toxicity than combustion forms and thus could deliver true reductions
in harm to continuing users. This talk will focus on relevant characteristics across
behavior and policy for both the low-yield debacle and the current range of inhaled
nicotine products. Examples of characteristics for analysis include: inherent
product toxicology and its interactions with user behavior; extent, possession and
dissemination to the public of salient information; and the incentives of the range of
stakeholders with the potential to influence outcomes. This analysis will highlight
how low-yield and inhaled nicotine products are only superficially similar but that
a deeper analysis yields clear evidence of substantial differences. The talk will
conclude with potential implications for policy, communications, and research as
a result of this analysis.

FUNDING: This work was supported by the National Institute on Drug Abuse
(5R01DA016310-03).
JUSTIFICATION: This study highlights profiles of increased risk for tobacco use
amongst Mexican-origin youth which can be used to target preventive interventions.
CORRESPONDING AUTHOR: Tamika Gilreath, PhD, University of Southern
California, School of Social Work, 669 W 34th Street, Los Angeles, CA 90089-0411,
United States, Email: tgilreat@usc.edu
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FUNDING: Mr. Gitchell provides consulting services for NJOY, Inc., a marketer of
electronic cigarettes; and for GlaxoSmithKline Consumer Healthcare, a marketer
of stop-smoking nicotine medications. He also owns an interest in a novel, not
commercialized, nicotine medication. No commercial support was provided for the
preparation of this symposium.

ARE WE WINNING? A CRITICAL EXAMINATION OF CURRENT
STATUS AND CIGARETTE SMOKING TRENDS IN THE U.S. SINCE
1964
Saul Shiffman, PhD, University of Pittsburgh and PinneyAssociates

CORRESPONDING AUTHOR: Joseph Gitchell, Pinney Associates, 4800
Montgomery Lane, Bethesda, MD 20814, United States, Phone: 301-718-8440,
Email: jgitchel@pinneyassociates.com

A debate is raging about the role of harm reduction in tobacco control, exemplified
by controversy about whether e-cigarettes are a positive or negative development.
Arguments on both sides turn in part on views of the current state and progress of
tobacco control efforts. Opponents of harm reduction argue that current strategies
are succeeding and approaching a positive "end-game," suggesting one should
not disturb this positive momentum. Advocates for harm reduction argue that
the current state and trajectory of tobacco use is unacceptable, requiring new
strategies and justifying some risk. This presentation summarizes the current state
of tobacco use in the US, and its implications for other jurisdictions. Tobacco control
in the US has made enormous progress, with smoking prevalence at all-time
lows, scientific knowledge and capabilities at all time-highs, and FDA jurisdiction
holding promise for significant regulatory action to turn the tide. Teen prevalence
in particular just achieved the Healthy People 2020 goal. At the same time,
reductions in adult prevalence are slowing, and the absolute number of smokers
in the US has remained essentially constant for ten years. Adult prevalence is
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SAFETY EVALUATION OF ELECTRONIC CIGARETTES
Konstantinos Farsalinos, MD, Onassis Cardiac Surgery Center, Kallithea-Greece
and University Hospital Gathuisberg, Leuven-Belgium.
Electronic cigarettes are a new tool in tobacco harm reduction. Being a recent
development, epidemiological studies on long-term safety are lacking. Thus,
the main evidence comes from chemical and toxicological studies, while few
clinical studies on short term use have been performed, evaluating respiratory
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cessation of smoking. If ANDDs are increasing initiation of smoking and hampering
cessation, population effects could be negative. If ANDDs are hampering initiation
of smoking and increasing cessation, population effects should be positive.
With respect to SLT these matters have been investigated by large population
representative studies in Norway and Sweden, where use of the Swedish lowtoxicity SLT, 'snus', has been widespread for a long time. One Swedish study
found that among boys with previous daily snus use just 18% ever initiated daily
smoking, compared to 46% of boys without previous daily snus use. Moreover,
among male daily smokers who later took up daily snus use 78% quit smoking
completely, and about a third of them eventually quit snus use as well. Among
those who never took up snus use just 53% quit smoking completely. With respect
to e-cigarettes there are studies demonstrating similar patterns, no gateway
to cigarettes but aid to quit smoking. The above findings form a basis for the
assumption that low-toxicity ANDDs can yield beneficial population effects. This
assumption is supported by a recently published analysis of data from the WHO
Global Report: Mortality Attributable to Tobacco presenting evidence that the snus
use among men in Sweden has served as an important factor behind the fact that
men in Sweden have lower mortality attributable to tobacco than men in any other
European country. To replicate this development we need both product regulation
to ensure low toxicity and objective public education/information to encourage use
of ANDDs instead of cigarettes.

and cardiovascular function. In this presentation, evidence from studies on safety
of electronic cigarette use will be presented. Initially, evaluation of chemical
composition of electronic cigarette liquids and aerosol will be presented. Most
studies have evaluated liquids, but some of them have also assessed aerosol
composition. Studies on second-hand exposure to electronic cigarette aerosol will
also be presented. The presentation will then move to toxicological evidence of
electronic cigarette ingredients and aerosol. A small proportion of studies have
evaluated aerosol toxicity, but this is important since the intended use is through
aerosol inhalation. The presentation will include discussion about methodological
issues, electronic cigarette use topography and methods of producing aerosol
to be tested on cultured cells. Finally, novel findings from a study evaluating the
temperature of the atomizer and how it is affected by varying puff topography and
power delivery will be presented.
FUNDING: No funding provided for this presentation. A minority of my studies
were performed using funds provided to the institution (Onassis Cardiac Surgery
Center) by e-cigarette companies.
CORRESPONDING AUTHOR: Konstantinos Farsalinos, MD, Kallithea-Greece
and University Hospital Gathuisberg, Onassis Cardiac Surgery Center, Leuven,
Belgium, Email: kfarsalinos@gmail.com

FUNDING: No funding
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CORRESPONDING AUTHOR: Lars Ramstrom, Kvarntorpsvagn 30 D, Taby,
18355, Sweden, Phone: +46709745787, Email: lars.ramstrom@tobaccostudies.
com

Riccardo Polosa, Department of Clinical and Molecular Biomedicine, University of
Catania, Catania, Italy
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EFFECT OF SMOKING ABSTINENCE AND REDUCTION
IN ASTHMATIC SMOKERS SWITCHING TO ELECTRONIC
CIGARETTES: EVIDENCE FOR HARM REVERSAL

ODORLESS AND COLORLESS, BUT NOT HARMLESS: CARBON
MONOXIDE LEVELS WITHIN HOOKAH BARS

Electronic cigarettes (e-cigs) are marketed as safer alternatives to tobacco
cigarettes and have shown to reduce their consumption. Here we report for the first
time the effects of e-cigs on subjective and objective asthma parameters as well
as tolerability in asthmatic smokers who quit or reduced their tobacco consumption
by switching to these products. We retrospectively reviewed changes in spirometry
data, airway hyper-responsiveness (AHR), asthma exacerbations and subjective
asthma control in smoking asthmatics who switched to regular e-cig use.
Measurements were taken prior to switching (baseline) and at two consecutive
visits (Follow-up/1 at 6 (±1) and Follow-up/2 at 12 (±2) months). Eighteen smoking
asthmatics (10 single users, eight dual users) were identified. Overall there were
significant improvements in spirometry data, asthma control and AHR. These
positive outcomes were noted in single and dual users. Reduction in exacerbation
rates was reported, but was not significant. No severe adverse events were noted.
This small retrospective study indicates that regular use of e-cigs to substitute
smoking is associated with objective and subjective improvements in asthma
outcomes. Considering that e-cig use is reportedly less harmful than conventional
smoking and can lead to reduced cigarette consumption with subsequent
improvements in asthma outcomes, this study shows that e-cigs can be a valid
option for asthmatic patients who cannot quit smoking by other methods.

Mary Martinasek*, Allison Calvanese, Michael La Macchia, The University of
Tampa, Department of Health Sciences and Human Performance, Public Health
Program
Background: Hookah smoking is a communal form of tobacco smoking. Hookah
bars are primarily located around college campuses. Young adults indicate that
hookah smoking is a social event and these individuals are mostly unaware of the
negative health effects associated with hookah smoking. Carbon monoxide (CO)
is emitted from the burning charcoal. CO exposure from smoking diminishes the
uptake of oxygen in the blood, therefore limiting the oxygen transported to the vital
organs of the body.
Methods: Measurements of CO in the Environmental Tobacco Smoke
(ETS) were conducted with a digital CO detector in ten hookah bars in Florida.
Measurements were taken every half hour over a 4-hour period for a total
of 8 consecutive measurements. Hookah bar characteristics were recorded
concurrently and included the number of patrons who were actively smoking,
number of ventilation systems, and the amount of time that doors remained open.

FUNDING: Lega Italiana AntiFumo (LIAF)
CORRESPONDING AUTHOR: Riccardo Polosa, University of Catania,
Department of Clinical and Molecular Biomedicine, Catania, Italy, Email: polosa@
unict.it

Results: The overall mean (standard deviation) of the ten bars was 45.4 (34.0)
parts per million with a median (interquartile range) of 39.0 (20-65) parts per million.
Seven of the ten bars had a CO concentration above 35 parts per million at any
time within the duration of air sampling. One hookah bar displayed a maximum
concentration at 158 parts per million, far exceeding acceptable environmental
protection indoor standards.
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Conclusion: Carbon monoxide inhalation at high levels with the absence of
proper ventilation can result in negative health effects. The high exposure of carbon
monoxide from hookah smoking, as evidenced from this study, further supports the
need for regulation and control to protect from occupational and patron exposure.

POPULATION EFFECTS OF THE USE OF NICOTINE DELIVERY
DEVICES WITHOUT COMBUSTION INSTEAD OF CIGARETTES
Lars M. Ramström, PhD, Institute for Tobacco Studies, Täby, Sweden

FUNDING: This research was funded by the American Lung Association.
JUSTIFICATION: This research will aid in informing policy makers of the hazards
related to hookah bar patrons in communities.

The conventional cigarette is still the dominating nicotine delivery device,
but Alternative Nicotine Delivery Devices (ANDD) without combustion are now
emerging: dissolvable tobacco products, smokeless tobaccos (SLT) and Electronic
Nicotine Delivery Devices (e-cigarettes). Since ANDDs do not deliver combustion
products, individual users will generally gain health benefits by lower exposure
to harmful toxicants, while population effects depend both on the toxicity of each
specific ANDD and its interaction with cigarette use by influences on initiation and

CORRESPONDING AUTHOR: Mary Martinasek, PhD, Assistant Professor,
University of Tampa, Health Sciences and Human Performance, 401 W.
Kennedy Blvd., Tampa, FL 33606, United States, Phone: 813-257-5037, Email:
mmartinasek@ut.edu
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ATTITUDES AND SOCIAL INFLUENCES ON COLLEGE HOOKAH
SMOKERS
Mary P. Martinasek, PhD1, Chris Wheldon, MSPH, MEd2, 1Department of Health
Sciences and Human Performance, University of Tampa, 2College of Public
Health, University of South Florida
Background: Hookah smoking continues to be a popular form of socialization
during college years. The lower age limit for admittance into hookah bars tends
to draw younger students into an environment that simulates a traditional bar
atmosphere. It is important to understanding the impact of both attitudinal and
social influences on hookah smoking intention
Methods: Two consecutive years of online survey data were collected at
a private university in Southeast U.S. Duplicate student survey entries were
removed to yield a final sample size of 1539 participants. The theory of reasoned
action served as theoretical model for survey development and understanding
intention to smoke. The data was entered into SAS software program for analysis.
Results: The sample consisted of mostly White (77%), females (70%) between
the ages of 18 to 20 years (70%). The majority of respondents (64%) reported
having ever smoked hookah. Of those who ever smoked hookah, 34% were current
smokers. Approximately one in four reported that smoking hookah was safer than
smoking cigarettes and nearly 40% expressed low levels of perceived threat of lung
cancer as a result of smoking hookah. There was a high perception that hookah
smoking would make one more social. And even though subjective norms were
perceived to be somewhat negative toward hookah smoking (M=3.59; SD=1.22;
Range =1-7), one third of respondents perceived that their friends would approve
of them smoking. Among the perceived benefits of hookah smoking explored, two
of the strongest correlates of recent smoking (previous 30 days) were the beliefs
that smoking hookah would help them to think more clearly (OR=1.48; 95% CI:
1.34-1.63) and to stay more focused (OR=1.54; 95% CI: 1.39-1.70).
Discussion: In general, college students do not perceive themselves in danger
of long-term negative health effects from smoking. Rather, students' perception
of more immediate benefits from smoking may help to explain intention to smoke
among college students and help to contribute to programs aimed at deterring use.
FUNDING: No Funding
JUSTIFICATION: Programs on college campuses can be informed by understanding influences of hookah smoking.
CORRESPONDING AUTHOR: Mary Martinasek, PhD, Assistant Professor,
University of Tampa, Health Sciences and Human Performance, 401 W.
Kennedy Blvd., Tampa, FL 33606, United States, Phone: 813-257-5037, Email:
mmartinasek@ut.edu
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The deception of measuring formaldehyde in ecigarette aerosol: the difference
between laboratory measurements and true exposure

By Dr Farsalinos
A new trend is emerging in the ecigarette research community of obtaining a variable
voltage/wattage device, applying high energy to an atomizer and measuring aldehydes (mostly
formaldehyde) released to the aerosol (vapor). The story started early last year, continued recently
with a story from Japan, and is now followed by a letter published in New England Journal of
Medicine.
This time, researchers obtained a variable voltage device, and applied 3.3 and 5.0 volts to an
(unnamed) atomizer for 4 seconds per puff. At 3.3 volts they found no formaldehyde, while at 5.0
volts they found formaldehyde levels up to 15 times higher than in tobacco cigarette smoke. But there
are major problems in this study.
For start, the authors did not find formaldehyde but formaldehyde hemiacetals. This is a combination
of formaldehyde and alcohols (formaldehydepropylene glycol or formaldehydeglycerol). The
authors characterized them as formaldehydereleasing agents, providing a reference to a study
evaluating contact dermatitis from such agents. However, looking at the study referenced, it is clear
that those formaldehydereleasing agents have nothing to do with formaldehyde hemiacetals found in
ecigarette aerosol. Moreover, there is absolutely no evidence that hemiacetals are toxic or
carcinogenic. In fact, it is possible that the formation of hemiacetals might protect against damage
induced by formaldehyde. Nevertheless, the authors considered the risk equal to formaldehyde and

Creative thinking: trying to
find methodology problems
when we don’t like the
results of research

Ecigarette aerosol contains
6 times LESS formaldehyde
than tobacco cigarette
smoke

Personal attacks,
questionable ethics and
support for censorship
when the results do not fit
to the agenda (?): a sad
story of scientific
misconduct

A small randomized
controlled trial shows
impressive effects of e
cigarettes on smoking
cessation

Letter to New York
Councilman concerning a
proposal to ban flavored
electronic cigarette liquids

calculated the risk of cancer.
There are many other major issues in that study. The authors fail to realize that voltage levels provide
no information about the thermal load of an ecigarette device. It seems that both the researchers and
the reviewers who approved the study for publication missed that energy should be expressed in
watts. As a result, we do not know how many watts were applied to the atomizer. However, there is a
way to approximate this, through the information provided about liquid consumption per puff. The
authors report that 5mg of liquid were consumed at 3.3 volts. Based on measurements I have
performed, such consumption is observed at about 67 watts at 4second puffs. Thus, the atomizer
resistance is probably 1.61.8 Ohms. This means that at 5 volts the energy was around 1416watts.
That would be an extremely high value for most commerciallyavailable atomizers (excluding some
rebuildables which can withstand such high wattage levels). Thus, it is more than obvious that once
again the atomizer was overheated, which of course will result in very high levels of formaldehyde
production. What the authors ignore is that these conditions, commonly called drypuff phenomenon
(which is explained in detail in one of my published studies), are easily detected by the vapers. In
fact, overheating results in an unpleasant taste that none can withstand. As a result, no vaper is ever
using the ecigarette at such conditions and, thus, will never be exposed to such levels of
formaldehyde. The story published in New England Journal of Medicine is similar to finding
carcinogens in an overcooked piece of meat that none can ever eat. Of course the findings are true,
but none will be exposed to the levels found.
I am concerned that we will very often see stories like this. The scientific community must realize
that variable wattage devices cannot be used at any wattage levels with any available atomizer. Even
for naïve users, the harsh taste of the dry puff phenomenon is unbearable. I would suggest scientists
to try themselves an ecigarette at dry puff conditions (it is very easy, just use an atomizer without
609
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enough liquid), and they will find out themselves. In fact, it is very easy to produce as much
aldehydes as you want in the lab with an ecigarette device. However, this has nothing to do with
exposure from ecigarette use.
Our team is currently working on identifying the temperature of the drypuff phenomenon and
evaluating the levels of aldehydes released at those temperatures as well as in temperatures
associated with conventional vaping. We will have the results available in a few months, and we
hope that this will end the speculation. Until that time, everyone should understand that measuring
aldehydes in ecigarette aerosol in the lab can be deceptive and is not necessarily associated with
exposure of vapers to such levels.

Copyright (c) 201314 ecigaretteresearch.com | Development  Hosted : Ebase.gr
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Abstract
Introduction:
Smokers switching completely from combustible cigarettes to e-cigarettes
are likely to reduce health risk, suggesting that e-cigarettes should be
made appealing to adult smokers. However, uptake of e-cigarettes by
nonsmoking teens would add risk without benefit and should be avoided.
Although e-cigarette flavors may appeal to adult smokers, the concern is
that flavors might attract nonsmoking teens.
Methods:
Nonsmoking teens (n=216, ages 13-17, no tobacco in past 6 months) and
adult smokers (n=432, ages 19-80, smoking 3+ years; could have used
e-cigarettes) were recruited from an Internet research panel. In
assessments completed online (May 22 to June 13, 2014), participants
indicated their interest (0-10 scale) in e-cigarettes paired with various

flavor descriptors. These were mixed (order balanced) with similar flavor
offerings for ice cream and bottled water to mask the focus on ecigarettes and validate the assessment. Mixed models contrasted interest
between teens and adults and among adults by e-cigarette history.
Results:
Nonsmoking teens’ interest in e-cigarettes was very low (mean

0.41±0.14[SE] on 0-10 scale). Adult smokers’ interest (1.73±0.10), while
modest, was significantly higher overall (p<0.0001) and for each flavor
(most p-values<0.0001). Teen interest did not vary by flavor (p=0.75), but
adult interest did (p<0.0001). Past-30-day adult e-cigarette users had the
greatest interest in e-cigarettes, and their interest was most affected by
flavor. Adults who never tried e-cigarettes had the lowest interest, yet still
higher than nonsmoking teens’ interest (p<0.0001).
Conclusion:

About the Index

Show
related
The e-cigarette flavors tested appealed more to adult smokers
than
to links
nonsmoking teens, but interest in flavors was low for both groups.

© The Author 2015. Published by Oxford University Press on behalf of the Society for
Research on Nicotine and Tobacco. All rights reserved. For permissions, please e-mail:
journals.permissions@oup.com.
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The importance of proper information:
Risk perception about ecigarettes is the strongest predictor of dual use

By Dr Farsalinos
A new study by our group was published yesterday in International Journal of Drug Policy. The study

The importance of proper
information: Risk
perception about e
cigarettes is the strongest
predictor of dual use

NIOSH submits letter to the
editor concerning our
diacetyl study

evaluated data from the large survey of more than 19,000 ecigarette users that was published last
year. Our purpose was to examine the factors associated with dual use of both electronic and tobacco
cigarettes. To do that, we prepared a casecontrol study. This means that we took all dual users of the
large survey and matched them with an equal number of nonsmoking ecigarette users (all of whom
former smokers), based on age and gender. In total, 7060 participants were included in the study. We
analyzed the responses to evaluate which factors predict dual use (meaning, which characteristics
were statistically more common in dual users compared to nonsmoking vapers).
The most important finding was that the strongest predictor of dual use was high risk perception for
ecigarettes. Although expected, this is a very important finding because it shows that misinformation
and exaggeration about ecigarette risks is discouraging smokers from making a complete switch.
Considering that the survey was performed in dedicated users, I expect that this factor will be even
more important for the general population. Moreover, I think that it is not only associated with dual
use but also with failure to reduce smoking or with relapse to smoking. A recent study reported an
alarming finding, that smokers tend to believe ecigarettes are equally or even more harmful than
tobacco cigarettes. Other studies support and recommend exaggerated risk claims for tobacco harm
reduction products. This in reality is a way to discourage smokers from switching to a less harmful
alternative. Unfortunately, none of these discouraged smokers will go to a smoking cessation clinic to
try to quit; they will just continue to smoke tobacco cigarettes…

Copyright (c) 201314 ecigaretteresearch.com | Development  Hosted : Ebase.gr
WorldTop Ecigs
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Abstract: We analyzed 42 models from 14 brands of refill liquids for e-cigarettes for the
presence of micro-organisms, diethylene glycol, ethylene glycol, hydrocarbons, ethanol,
aldehydes, tobacco-specific nitrosamines, and solvents. All the liquids under scrutiny
complied with norms for the absence of yeast, mold, aerobic microbes, Staphylococcus aureus,
and Pseudomonas aeruginosa. Diethylene glycol, ethylene glycol and ethanol were detected,
but remained within limits authorized for food and pharmaceutical products. Terpenic
compounds and aldehydes were found in the products, in particular formaldehyde and
acrolein. No sample contained nitrosamines at levels above the limit of detection (1 μg/g).
Residual solvents such as 1,3-butadiene, cyclohexane and acetone, to name a few, were
found in some products. None of the products under scrutiny were totally exempt of
potentially toxic compounds. However, for products other than nicotine, the oral acute
toxicity of the e-liquids tested seems to be of minor concern. However, a minority of liquids,
especially those with flavorings, showed particularly high ranges of chemicals, causing
concerns about their potential toxicity in case of chronic oral exposure.
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1. Introduction
Electronic cigarettes (e-cigarettes) are increasingly popular [1,2]. They comprise a battery-powered
atomizer that produces vapor for inhalation from cartridges or tanks that usually contain propylene glycol
or glycerol (or a mix of both), flavors, nicotine, water and ethanol [3]. Surveys show that 11% to 21%
of adult smokers in the United States report having ever used e-cigarettes, which translates into several
millions users [4–7]. Laboratory testing has shown that some refill liquids (e-liquids) for e-cigarettes
contain impurities and toxic substances, or are not filled true to label [2], although a recent report showed
that the quality of most e-liquids is compliant with norms [8]. Another concern is the lack of mandatory
manufacturing standards for e-cigarettes and e-liquids. There are many manufacturers, but few, if any
products are manufactured along standards imposed on medications. There is no guarantee that e-liquids
do not contain impurities or toxic components. In addition, recent reports have revealed an increasing
number of cases of accidental exposure to e-liquids, mainly through ingestion, and a few fatal cases were
reported in the press, although not as case reports in peer-reviewed literature [9]. Nicotine may also oxidize
in open containers to produce degradation products within the liquid itself, leading to the unintentional
presence of products due to degradation processes in liquid refills [10].
Although vapors of e-cigarettes seem to be less toxic than tobacco smoke, relatively little is known
about the content and toxicity of these vapors and of the liquids used to produce these vapors [2]. Thus,
the objectives of this study were to assess levels of chemical and biological constituents, including
micro-organisms, diethylene glycol, ethylene glycol, hydrocarbons, ethanol, aldehydes, tobacco-specific
nitrosamines, and solvents, in a large set of commercial e-liquids purchased on the Internet (Table 1).
2. Material and Methods
Previous research enabled us to identify the most popular brands of e-liquids used in several countries
(USA, UK, France, Switzerland) [8,11,12]. We selected the brands that dominate the market in the USA
and much of Western Europe, and we selected several other brands for convenience (e.g., from websites
that sent products to Switzerland). We analyzed 42 bottles of 14 different brands purchased on the
Internet in 2013 and received by mail. Upon receipt in Geneva, the bottles were kept at room temperature
and protected from the light until they were sent for analysis to Helvic Laboratories (Stoke-on-Trent,
UK) for the microbiological tests and to Hall Analytical Laboratories (Manchester, UK) for the chemical
analyses. Analyses of ethylene glycol, conducted at a later time point by Hall Analytical Laboratories,
were conducted on 32 bottles of the same 14 brands (Table 2). The liquids were kept at room temperature
by these laboratories from the reception of the products to the analyses, which were performed in
2013–2014.
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Table 1. Characteristics of 42 bottles of liquids for e-cigarettes, 2013.
Brand

Model

Code

PG or
VG

Bottle
Capacity (mL)

Nicotine Label
(mg/mL)

Batch Number “Exp” or
“Use by” Date

Ordered on Website

Country
Sent from

Janty

Classic Sahara,
High “GSH H”

H60339

PG

10

16

Exp 10 December 2014

Eu.jantyworld.com

France

Janty

Vitaya eLiquid
Texas, high

H60340

PG

10

16

Pro: 22 November 2012
Exp: 21 November 2013

Eu.jantyworld.com

France

Janty

Elixir PG eLiquid
Havana, high

H60341

PG

15

16

Pro: January 2013
Exp: January 2015

Eu.jantyworld.com

France

Janty

Elixir VG
eLiquid Tobacco

H60342

VG

15

16

Pro: November 2012
Exp: November 2014.

Eu.jantyworld.com

France

Janty

Elixir VG Spearmint

H60343

VG

15

16

Pro: November 2012
Exp: November 2014.

Eu.jantyworld.com

France

Janty

Elixir VG Texas

H60344

VG

15

16

Pro: November 2012
Exp: November 2014

Eu.jantyworld.com

France

Janty

Elixir VG
Golden Sahara

H60345

VG

15

16

Pro: May 2012.
Exp: May 2014

Eu.jantyworld.com

France

Ecigexpress

Minty Menthol

H60346

PG

10

18

N/A

Ecigexpress.com

USA

Ecigexpress

Full Flavor
Tobacco VG edit

H60347

VG

10

18

N/A

Ecigexpress.com

USA

Ecigexpress

e-Juice Red
USA Mix

H60348

PG

10

24

N/A

Ecigexpress.com

USA

Vapor4Life

Gunslinger
Nobacco Juice USA

H60349

PG + VG

30

18

V0021001840. Best used
by 31 December 2012

Vapor4life.com

USA

Vapor4Life

VG 555 WOW
Vapor Juice

H60350

VG

30

36

PRD: 30 December 2012.
Exp: 30. December 2014.

Vapor4life.com

USA

Vapor4Life

Wowboy Peppermint
Wow Vapor Juice

H60351

N/A

30

18

PRD: 30. December 2012.
Exp: 30. December 2014.

Vapor4life.com

USA
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Brand

Model

Code

PG or
VG

Bottle
Capacity (mL)

Nicotine Label
(mg/mL)

Batch Number “Exp” or
“Use by” Date

Ordered on Website

Country
Sent from

Totally Wicked

American
red tobacco

H60352

PG + VG

10

6

Lot # TW1215

totallywicked-eliquid.co.uk

UK

Totally Wicked

Titanium Ice

H60353

VG

50

72

Batch No. NGLY034

totallywicked-eliquid.co.uk

UK

Totally Wicked

Platinum Ice

H60354

VG

50

54

Batch No. NGLY0034

totallywicked-eliquid.co.uk

UK

Totally Wicked

Glycerine (to dilute
«Ice» models)

totallywicked-eliquid.co.uk

UK

Sedansa

American Blend
Premium

H60355

PEG 400

10

0

N/A

Sedansa.be

Belgium

Sedansa

Mint Premium

H60356

VG

10

0

N/A

Sedansa.be

Belgium

Sedansa

Turkish
Tobacco Premium

H60357

PG + VG

10

0

N/A

Sedansa.be

Belgium

Sedansa

7 Star

H60358

N/A

10

0

N/A

Sedansa.be

Belgium

Sedansa

RY4

H60359

N/A

10

0

N/A

Sedansa.be

Belgium

Johnson Creek

Domestic

H60360

PG + VG

15

18

Lot B1221811

johnsoncreeksmokejuice.com

USA

Johnson Creek

JC Original

H60361

PG + VG

15

18

Lot B1131801

johnsoncreeksmokejuice.com

USA

Johnson Creek

Espresso

H60362

PG + VG

15

18

Lot B0221807

johnsoncreeksmokejuice.com

USA

Johnson Creek

Read Oak
Tennessee Cured

H60363

VG

15

18

Lot B1231817

johnsoncreeksmokejuice.com

USA

TECC Titan fluid

American red high

H60364

PG

10

18

April 2013–October 2014

Theelectroniccigarette.co.uk

UK

TECC Titan

Apple, High Blended

H60365

N/A

10

18

March 2013–
September 2014

Theelectroniccigarette.co.uk

UK

TECC Titan

Virginia high

H60366

N/A

10

18

April 2013–October 2014

Theelectroniccigarette.co.uk

UK

TECC Titan

Cappucino high

H60367

N/A

10

18

March 2012–
September 2013

Theelectroniccigarette.co.uk

UK

TECC Titan

American red
Super High

H60368

N/A

10

36

April 2013–October 2014

Theelectroniccigarette.co.uk

UK

VG
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Brand

Model

Code

PG or
VG

Bottle
Capacity (mL)

Nicotine Label
(mg/mL)

Batch Number “Exp” or
“Use by” Date

Ordered on Website

Country
Sent from

Intellicig

ECOpure E-Liquid

H60369

VG

10

Rich 45

Lot: ZBAX
Use by April 2015

Intellicig.com

UK

e-cigarettes.fr

Kyozen. E-liquide
MLB high

H60370

PG + VG

10

18

N/A

e-cigarettes-fr

France

e-cigarettes.fr

Kyozen. E-liquide
Sahara high

H60371

PG + VG

10

18

N/A

e-cigarettes-fr

France

e-cigarettes.fr

Kyozen. E-liquide
Ruyan n° 4 high

H60372

PG + VG

10

18

N/A

e-cigarettes-fr

France

CigLib

Tobacco, fort
16 mg/mL

H60373

N/A

10

16

February 2012–
August 2013

Ciglib.fr

France

V2 Cigs

V2 Platinum

H60374

PG + VG

25

18

Batch YSBA
Best before 30 May 2015

V2cigs.com

USA

e-liquide.com

Liqua Mints

H60375

PG + VG

10

18

Batch B133
Exp: December 2014.

e-liquide.com

France

Tasty Vapor

Amaretto Stone Sour

H60376

30% VG

29.6 mL

18

Born on 6 June 2013

Tastyvapor.us

USA

Tasty Vapor

Black Licorice

H60377

30% VG

29.6 mL

18

Born on 6 June 2013

Tastyvapor.us

USA

Tasty Vapor

Apple Pie Candy

H60378

30% VG

29.6 mL

18

Born on 6 June 2013

Tastyvapor.us

USA

e-cig.com

“LIQ” e-liquid
base VG

H60379

VG

50

48

N/a

e-cig.com

China

e-cig.com

Pure nicotine “LIQ”

H60380

VG

10

18

N/a

e-cig.com

China

PG: propylene glycol; VG: vegetable glycerine; PEG: Polythylene glycol; PRO/PRD: date produced; EXP: date expires; N/A: not available.
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Table 2. Content of 42 bottles of liquids for e-cigarettes, 2013.
Diethylene

Ethylene

Hydrocarbons,

Ethanol

Glycol (μg/g)

Glycol (μg/g)

(μg/g)

(μg/g)

H60339

<0.5

9.27

<25

--

H60340

<0.5

6.19

<25

399

H60341

<0.5

4.29

<25

60

H60342

<0.5

6.59

<25

241

H60343

<0.5

7.02

790 (Limonene)

118

H60344

<0.5

7.57

<25

445

Brand

Model

Code

Janty

Classic Sahara, High “GSH H”

Janty

Vitaya eLiquid Texas, high

Janty

Elixir PG eLiquid Havana, high

Janty

Elixir VG eLiquid Tobacco

Janty

Elixir VG Spearmint

Janty

Elixir VG Texas

Janty

Elixir VG Golden Sahara

H60345

1.6

6.70

<25

1157

Ecigexpress

Minty Menthol

H60346

<0.5

--

1829 (Limonene)

2455

Ecigexpress

Full Flavor Tobacco VG edition

H60347

0.6

2.91

<25

--

Ecigexpress

e-Juice Red USA Mix

H60348

<0.5

--

<25

1931

Vapor4Life

Gunslinger Nobacco Juice USA

H60349

<0.5

--

<25

1196

Vapor4Life

VG 555 WOW Vapor Juice

H60350

<0.5

--

<25

-

Vapor4Life

Wowboy Peppermint Wow Juice

H60351

<0.5

4.12

<25

-

Totally Wicked

American red tobacco

H60352

<0.5

6.49

<25

548

Totally Wicked

Titanium Ice, nicotine base

H60353

<0.5

3.60

<25

-

Totally Wicked

Platinum Ice, nicotine base

H60354

<0.5

2.90

<25

-

Sedansa

American Blend Premium

H60355

<0.5

4.80

<25

390

Sedansa

Mint Premium

H60356

<0.5

5.72

<25

31

Sedansa

Turkish Tobacco Premium

H60357

<0.5

3.68

<25

375

Sedansa

7 Star

H60358

<0.5

--

<25

-

Sedansa

RY4

H60359

<0.5

--

<25

-

Johnson Creek

Domestic

H60360

4.0

9.43

<25

1211

Johnson Creek

JC Original

H60361

0.6

20.28

<25

359

Johnson Creek

Espresso

H60362

<0.5

--

<25

212

Johnson Creek

Read Oak Tennessee Cured

H60363

3.5

17.71

<25

1840

TECC Titan fluid

American red high

H60364

<0.5

4.17

<25

-

TECC Titan fluid

Apple, High Blended

H60365

<0.5

4.02

<25

336

TECC Titan fluid

Virginia high

H60366

0.8

--

<25

2915

TECC Titan fluid

Cappucino high

H60367

<0.5

4.75

<25

6

TECC Titan fluid

American red Super High

H60368

<0.5

--

<25

-

Intellicig

ECOpure E-Liquid

H60369

1.0

7.48

<25

3453

e-cigarettes.fr

E-liquide MLB high

H60370

<0.5

5.79

<25

1695

e-cigarettes.fr

E-liquide Sahara high

H60371

<0.5

3.78

<25

2074

e-cigarettes.fr

E-liquide Ruyan n° 4 high

H60372

<0.5v

--

<25

2694

CigLib

Tobacco, fort 16 mg/mL

H60373

<0.5

6.03

<25

-

V2 Cigs

V2 Platinum

H60374

<0.5

5.13

<25

1335

e-liquide.com

Liqua Mints

H60375

<0.5

4.48

779 (Limonene)

-

Tasty Vapor

Amaretto Stone Sour

H60376 *

<0.5

4.40

106,479

404
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Table 2. Cont.
Diethylene

Ethylene

Hydrocarbons,

Ethanol

Glycol (μg/g)

Glycol (μg/g)

(μg/g)

(μg/g)

H60377 **

<0.5

4.20

2082

3675

Apple Pie, Candy

H60378

<0.5

--

<25

77

e-cig.com

“LIQ” e-liquid base VG

H60379

2.2

66.97

<25

2250

e-cig.com

Pure nicotine “LIQ”

H60380

0.8

6.12

<25

3623

Brand

Model

Code

Tasty Vapor

Black Licorice

Tasty Vapor

* Sample H60376: alpha-Pinene (isomer) (4790 µg/g); beta-pinene (isomer) (27,137 µg/g); limonene
(50,936 µg/g); 1,4-Cyclohexadiene, 1-methyl-4-(1-methylethyl) [gamma terpinene] (11,438 µg/g); benzene,
1-methyl-2-(1-methylethyl)-[para-cymene] (5498 µg/g); cyclohexane, 1-methyl-4-(5-methyl-1-methylene-4hexenyl)-(6950 µg/g). ** Sample H60377: alpha-pinene (641 µg/g) and limonene (1441 µg/g).

2.1. Microbiological Tests
We tested the e-liquids for the absence of Staphylococcus aureus and Pseudomonas aeruginosa
according to methodology described in the European Pharmacopoeia Section 2.6.13, and proceeded to
microbial enumeration for total aerobic microbial count (TAMC) and total yeast and mold count
(TYMC) according to the methodology described in the European Pharmacopeia Section 2.6.12 [13].
These tests are required by the European Pharmacopoeia for oromucosal products. For inhalation use
and for aqueous preparations intended for oral use, TAMC should be ≤100 colony forming unit (CFU)
per mL and TYMC should be ≤10 CFU/mL [13]. The liquids were diluted at 1:100 for the TAMC and
TYMC tests, but we report results for the undiluted concentrations. For microbiological tests only, two
batches of each liquid (purchased at different dates and with different batch numbers) were analyzed.
2.2. Chemical Tests
For each e-liquid tested, diethylene glycol and hydrocarbons analyses were performed after
methanolic dilution via gas chromatography-mass spectrometry (GC-MS), and ethylene glycol
analyses were performed via chemical ionisation GC-MS (selected ion monitoring). Solvents and ethanol
analyses were done through headspace GC-MS, and tobacco-specific nitrosamines analyses (TSNA)
through liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS). For aldehydes
monitoring, a known sample weight of each sample was placed directly onto a LpDNPH tube and eluted
with 5 mL of acetonitrile, then analysed by LC coupled with ultra-violet detection and MS (LC-UV/MS).
The reference solutions, used for identification and quantification of the substances, contained known
levels of each substance under scrutiny.
2.3. Toxicity Assessment
We determined whether the concentrations of each of the molecules detected in the liquids were
within a normal range for food or pharmaceutical products, based on the ICH guidelines for new drug
products, the European Pharmacopoeia for active ingredients, and other relevant literature [13,14].
We also assessed the conformity of the e-liquids by comparing the observed concentrations to the
acceptable limits defined in the strictest food residue regulations available [15], and to the standards for
good manufacturing practices (GMP) used in the flavor and fragrance industry [16].
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To assess the potential toxicity of the e-liquids, we compared the concentrations measured to
parameters available for human exposure in the environment (air, water) or in food: Estimated Human
Exposure (EHE), Acceptable Daily Intake (ADI), Maximized Survey-Derived Intake (MSDI), and
Tolerable Daily Intake (TDI). For the conformity assessment of toxicity, we selected the lowest values
of acceptance available (in the EU, US or in various national regulations such as Germany, Japan and
France) to investigate the toxicity of e-liquids. Two separate assessments were performed:
(a) potential acute oral toxicity was assessed following a hypothetical scenario of ingestion of 10 grams
of liquid; (b) potential chronic toxicity associated with an assumed average daily consumption of 3 grams
of e-liquid. The daily consumption of 3 grams was based on evidence from surveys of dedicated
e-cigarette users [17].
3. Results
3.1. Microbiological Analyses
All the liquids under scrutiny complied with European Pharmacopoeia norms for the absence of
Staphylococcus aureus and Pseudomonas aeruginosa. Four samples had total aerobic microbial
count = 1 CFU/mL (H60348, H60355, H60357 and H60379). All the other investigated samples had
total aerobic microbial count <1 CFU/mL. All the samples except one had total yeast and mold counts
<1 CFU/mL. A glycerin bottle for mixing the liquids, purchased from Totally Wicked, had total yeast
and mold count = 1 CFU/mL.
3.2. Diethylene Glycol
All the samples analyzed had concentrations of diethylene glycol below 4 µg/g (the limit of detection
(LOD) was 0.5 µg/g).
3.3. Ethylene Glycol
With the exception of 3 samples (H60361: 20.3 µg/g, H60363: 17.7 µg/g, and H60379: 67 µg/g),
all samples contained less than 10 μg/g ethylene glycol.
3.4. Hydrocarbons
The concentrations of hydrocarbons were below the LOD of 25 µg/g for all except five samples (H60344:
790 µg/g, H60346: 1830 µg/g, H60375: 780 µg/g, H60376: > 100,000 µg/g and H60377: 2080 µg/g).
Most of these hydrocarbons were terpenic compounds, which were probably used as flavoring agents.
Limonene was identified in all these cases as the main component, followed by pinene isomers and
gamma-terpinene (Table 2).
3.5. Ethanol
All the samples had concentrations of ethanol below 3.7 mg/g.
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3.6. Aldehydes
Formaldehyde concentrations ranged from 0.1 to 9.0 µg/g and acetaldehyde concentrations from
0.05 to 10.2 µg/g (Table 3). Acrolein content was below the limit of detection (LOD: 0.111 µg/g) in all
except three products (H60360: 0.18 µg/g, and H60363: 0.21 µg/g and H60380: 1.03 µg/g).
Propionaldehyde was below the LOD (0.043 µg/g) in all except seventeen products (Table 3).
Butyraldehyde was below the LOD (0.077 µg/g) in all except eight products. Valeraldehyde
(LOD: 0.281 µg/g) and 2,5-dimethylbenzaldehyde (LOD: 0.027 µg/g) were below their respective LOD
in all products. Crotonaldehyde was below the LOD (0.053 µg/g) in all except two products (H60363:
0.067 µg/g, and H60377: 0.084 µg/g). For benzaldehyde, twelve products were below the LOD
(0.035 µg/g) (Table 3). Isovaleraldehyde levels were below the LOD (0.194 µg/g) in all except four
samples: H60349 (1.54 µg/g), H60351 (1.09 µg/g), H60360 (3.14 µg/g), and H60379 (1.43 µg/g).
O-tolualdehyde levels were under the LOD (0.017 µg/g) except in one product (H60378: 0.043 µg/g),
and m- and p-tolualdehyde levels, measured as the sum of these two isomers, were below the LOD
(0.018 µg/g) except for H60377 (0.069 µg/g). Twelve liquids had hexaldehyde concentrations above the
LOD (0.036 µg/g) (Table 3).
3.7. Tobacco-Specific Nitrosamines
All the samples had nitrosamines concentrations below the LOD (1 µg/g).
3.8. Solvents
1,3-butadiene was detected only in H60348 (10 µg/g). The chromatographic resolution was not
sufficiently efficient to separate acetaldehyde and ethylene dioxide, but a peak corresponding to these
compounds was noticeable in two samples (H60360: 9 µg/g, and H60363: 13 µg/g). Acetone was
found in H60348 (20 µg/g) and in H60365 (9 µg/g). The following compounds were found in the
following samples only: 1-propanol in H60379 (16 µg/g), 3-hydroxy-2-butanone in H60363 (16 µg/g),
2-methylpropyl acetate (26 µg/g) and methyl, 2-methyl butyrate (12 µg/g) in H60378. 2,3-butanedione
was found in three liquids (H60360: 9 µg/g, H60363 : 43 µg/g, and H60378: 12 µg/g). Cyclohexane was
detected in two liquids: H60351 (11 µg/g) and in H60367 (6 µg/g). 3-methylbutanal was detected in two
products (H60360: 14 µg/g, and H60363: 6 µg/g). 2-methyl-1,3-dioxane and isomers were found in two
products (H60378: 41 µg/g, and H60377: 57 µg/g). 1-butanol was detected in two products (H60360:10
µg/g, and H60363: 6 µg/g), whereas ethyl propanoate was detected in three products: H60361 (6 µg/g),
in H60378 (123 µg/g), and in H60379 (88 µg/g). 1,1-diethoxyethane was found in H60378 (40 µg/g),
H60351 (11 µg/g) and H60380 (23 µg/g). Finally, ethyl acetate was the most important residual solvent
present in several samples, in concentrations lower than 100 µg/g except for H60378 (253 µg/g)
(Table 4).
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Table 3. Aldehydes (in µg/g) in 42 bottles of e-liquids, 2013.

Brand
LOD
Janty
Janty
Janty
Janty
Janty
Janty
Janty
Ecigexpress
Ecigexpress
Ecigexpress
Vapor4Life
Vapor4Life
Vapor4Life
Totally Wicked
Totally Wicked
Totally Wicked
Sedansa
Sedansa
Sedansa
Sedansa
Sedansa
Johnson Creek
Johnson Creek
Johnson Creek
Johnson Creek
TECC

Code
H60339
H60340
H60341
H60342
H60343
H60344
H60345
H60346
H60347
H60348
H60349
H60350
H60351
H60352
H60353
H60354
H60355
H60356
H60357
H60358
H60359
H60360
H60361
H60362
H60363
H60364

Formaldehyde Acetaldehyde Propionaldehyde Crotonaldehyde Butyraldehyde Benzaldehyde Hexaldehyde
0.060
0.030
0.043
0.053
0.077
0.035
0.036
0.497
0.728
0.043
<0.053
<0.077
<0.035
<0.036
0.450
0.545
<0.043
<0.053
0.101
0.036
<0.036
0.389
0.591
<0.043
<0.053
<0.077
<0.035
<0.036
0.244
0.425
<0.043
<0.053
<0.077
<0.035
<0.036
0.884
0.310
<0.043
<0.053
<0.077
0.330
<0.036
0.617
0.132
<0.043
<0.053
<0.077
<0.035
<0.036
0.138
2.03
<0.043
<0.053
<0.077
<0.035
<0.036
0.161
1.74
<0.043
<0.053
0.186
0.160
<0.036
2.51
0.498
0.066
<0.053
0.178
<0.035
<0.036
0.303
0.539
<0.043
<0.053
<0.077
<0.035
<0.036
0.776
0.507
0.089
<0.053
0.217
40.0
<0.036
0.522
0.737
<0.043
<0.053
<0.077
<0.035
<0.036
0.269
1.49
<0.043
<0.053
<0.077
0.072
<0.036
0.532
0.129
<0.043
<0.053
<0.077
0.821
<0.036
1.13
0.040
<0.043
<0.053
<0.077
<0.035
<0.036
1.25
0.055
<0.043
<0.053
<0.077
<0.035
<0.036
0.813
1.25
0.167
<0.053
0.164
<0.035
<0.036
0.409
0.086
<0.043
<0.053
<0.077
0.422
<0.036
0.590
0.896
0.152
<0.053
0.172
0.247
<0.036
0.865
0.923
0.074
<0.053
<0.077
0.133
<0.036
0.681
0.944
0.067
<0.053
<0.077
0.063
<0.036
0.356
2.58
0.122
<0.053
<0.077
0.291
<0.036
2.92
3.08
0.231
<0.053
<0.077
0.245
<0.036
1.97
3.21
0.166
<0.053
<0.077
0.116
<0.036
0.651
2.35
0.261
0.067
<0.077
0.175
<0.036
0.467
0.235
<0.043
<0.053
<0.077
0.078
<0.036
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Table 3. Cont.

Brand
TECC
TECC
TECC
TECC
Intellicig
e-cigarettes.fr
e-cigarettes.fr
e-cigarettes.fr
CigLib
V2 Cigs
e-liquide.com
Tasty Vapor
Tasty Vapor
Tasty Vapor
e-cig.com
e-cig.com

Code Formaldehyde Acetaldehyde Propionaldehyde Crotonaldehyde Butyraldehyde Benzaldehyde Hexaldehyde
H60365
1.04
0.209
0.189
<0.053
0.478
0.146
0.096
H60366
0.297
0.299
<0.043
<0.053
<0.077
0.145
0.076
H60367
0.547
0.559
<0.043
<0.053
1.03
0.582
0.046
H60368
0.776
0.389
<0.043
<0.053
<0.077
<0.035
<0.036
H60369
0.114
4.05
0.083
<0.053
<0.077
0.581
<0.036
H60370
0.257
0.413
<0.043
<0.053
<0.077
0.104
0.068
H60371
0.565
0.803
0.049
<0.053
<0.077
0.039
0.105
H60372
0.205
0.381
<0.043
<0.053
<0.077
0.060
<0.036
H60373
0.274
0.421
<0.043
<0.053
<0.077
0.035
0.089
H60374
0.411
0.332
0.045
<0.053
<0.077
0.146
0.115
H60375
9.00
3.14
<0.043
<0.053
<0.077
0.145
0.100
H60376
3.52
2.37
<0.043
<0.053
<0.077
305
0.532
H60377
0.441
10.2
0.063
0.084
<0.077
3.70
0.192
H60378
1.88
1.44
<0.043
<0.053
<0.077
9.61
<0.036
H60379
0.226
0.393
0.047
<0.053
<0.077
0.062
0.132
H60380
1.95
2.03
<0.043
<0.053
<0.077
0.068
0.081
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Table 4. Solvents (in µg/g) in bottles of e-liquids, 2013 *.

Code

1,3Butadiene

Acetaldehyde/
Ethylene

Acetone

Oxide

1-

2,3-

Ethyl

Propanol

Butanedione

Acetate

H60343
H60348

10

1,3-

Butanal

Dioxane

Butanol

Propanoic

1,1-

Acid, Ethyl

Diethoxy

Ester

Ethane

11
9

9

3-Hydroxy2-Butanone

Acetic Acid,

Butanoic Acid,

2-Methylpropyl

2-Methyl-,

Ester

Methyl Ester

13

43

26

12

11
14

10

8

6

11

6

16

9

H60367

6

H60369

29

H60370

76

H60372

54

H60376

39

H60377

41

H60378
H60379

1-

12

H60361

H60365

2-Methyl-

20

H60351

H60363

3Methyl

72

H60349

H60360

Cyclohexane

12
16

253

57

11

40
123
88

H60380

23

* All 42 samples were tested, but samples with no detectable levels of solvents are not shown.
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4. Discussion
In the absence of therapeutic intention, e-liquids cannot be considered medications, nor are they
considered food products in any country. Rather, they are classified either as tobacco products or as
consumer products in countries that have a specific regulation [18]. However, it is important to determine
the conformity of these products to the maximum concentrations authorized in relevant categories of
products: food, pharmaceuticals, flavors and fragrances.
All the products complied with norms for the absence of micro-organisms. Ethylene glycol and
diethylene glycol are not authorized as ingredients in food and pharmaceutical products, but maximum
residual limits are allowed, as these substances can be found as contaminants in numerous products.
None of the liquids showed a concentration of ethylene glycol and diethylene glycol above these limits
(1 mg/g according to FDA and 620 µg/g according to the US Pharmacopeial Convention in 2007) [19,20].
Ethanol (beverage alcohol) is a very common compound found in food and other consumer
products. The maximum amount found in the tested liquids was 0.4%, which is authorized if mentioned
on the label.
High amounts of hydrocarbons were found in several products from Tasty Vapor, in particular
alpha-pinene in H60376 (4.8 mg/g) and in H60377 (640 µg/g), at levels higher than the limit of 160 µg/g
recommended in finished products. Beta-pinene in H60376 (27 mg/g) was also above the 100 µg/g limit
recommended for finished products. Gamma-terpinene in H60376 (11 mg/g) exceeded the 40 µg/g
limit recommended for finished products, and benzene 1-methyl-4-(1-methylethyl) (para-cymene) in
H60376 (5.5 mg/g) was also higher than the 250 µg/g limit recommended for finished products.
These compounds were probably present in the flavors added to these liquids by manufacturing
processes, perhaps in an attempt to make the flavoring more intense.
Formaldehyde was detected in all the 42 samples. Formaldehyde concentrations between 0.02 and
10.09 mg/L and acetaldehyde concentrations between 0.10 and 15.63 mg/L have already been
reported [21]. Formaldehyde is prohibited in food, and it was probably not added on purpose in the
e-liquids, but could be a contaminant present in the ingredients, due to the low quality of raw materials.
Of note, formaldehyde also occurs naturally in many food products and in beverages, thus the source
might be some natural extracts used as flavorings.
Acrolein and crotonaldehyde should be avoided because they are listed as toxic contaminants in most
international legislations (food, environment). For other aldehydes (propionaldehyde, butyraldehyde,
benzaldehyde, isovaleraldehyde and hexaldehyde), all of which are approved for use as food flavorings,
no sample contained levels higher than those recommended for finished products. Although e-liquids
are not considered food products (even if they are consumed as oral mists), compounds such as acetone
in samples H60348 and H60365, cyclohexane in samples H60351 and H60367, 1-propanol in H60379,
and 1-butanol in H60360 and H60363 were found in quantities higher than their authorized maximum
limits as residue in food, as required in 1992 already (5 µg/g for acetone, 1 µg/g for cyclohexane,
5 µg/g for 1-propanol and 1 µg/g for 1-butanol) [15]. Again, these substances may result from the
contamination of raw materials, possibly through inadequate purification. The same applies to the two
products that contained ethylene oxide (H60360 and H60363). Nitrosamines, 1,3-butadiene and
2-methyl-1,3-dioxane are not cited in most regulations of consumer products or medications, but the
carcinogenicity of these compounds is well established [22], and they should not be present in e-liquids
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at any concentration [23]. We did not detect nitrosamines in any of the 42 e-liquids under scrutiny, but
our limit of detection was high (1 µg/g). Our results are in agreement with other studies showing that
e-cigarette liquids contain nitrosamines in concentrations lower than the μg/mL range found in tobacco
products [24,25]. The origin of 1,3-butadiene and 2-methyl-1,3-dioxane is unclear, but may result from
the contamination of ingredients (possibly propylene glycol or glycerine). The amount of acetone is
often recommended below 8 µg/g in the finished product and the quantities measured in samples H60365
(9 µg/g) and H60348 (20 µg/g) were above this value.
4.1. Acute Oral Toxicity
Although e-liquids are intended to be vaporized and inhaled, the risks associated with ingestion
should also be considered. Liquids can be ingested either after deposition of the vapor droplets in the
upper aero-digestive tract during normal vaping, or accidentally [26], or intentionally in suicide
attempts [27]. Assuming an ingestion of 10 mL of e-liquid, the risk of acute toxicity for components
other than nicotine was not significant, because all the estimated concentrations were largely below the
known LD50 for various animals (mainly rodents and guinea pigs). Regarding components other than
nicotine, the acute oral toxicity of the investigated liquids may not require regulation over and above
existing legal requirements or industrial norms. However, it should be mentioned that the proposed
scenario of exposure interprets the oral toxicity of detected compounds as ingested compounds that go
through the first-pass metabolism, whereas inhaled compounds have direct access to the bloodstream
without being metabolized first.
No information concerning the toxicity and maximum thresholds are available concerning cyclohexane
1-methyl-4-(5-methyl-1-methylene-4-hexenyl),
2-methyl-1,3-dioxane,
2-methyl-methylbutyrate,
o-tolualdehyde and 2,5-dimethylbenzaldehyde. Therefore, their acute toxicity is not discussed here,
but this does not mean that their concentrations found in the liquids are safe.
Thus, the extrapolation of our data to a hypothetical oral ingestion of 10 mL of liquid by an adult
(60 kg) should not result in acute toxicity (for compounds other than nicotine), because all the
concentrations were at least 480 times below the LD50 for all the compounds under scrutiny. Similarly,
the same ingestion by a child (15 kg) should not result in acute toxicity, because all the concentrations
were at least 120 times below the LD50 for all the compounds. However, synergistic effects may occur
and the acute toxicity of a liquid does not necessarily result from the individual acute toxicity of each
compound assessed separately.
4.2. Chronic Oral Toxicity Associated with Intended Use
To assess the chronic toxicity associated with intended use, it was assumed that the composition of
liquids does not change after being heated and evaporated during e-cigarette use. However, because we
did not analyze the vapor composition, our interpretation was only based on the compounds identified
in the liquid refills. Moreover, we assumed that the concentration of chemicals in the aerosol was similar
to the concentration in the e-liquid. These hypotheses are not necessarily verified. For instance, the levels
many toxicant are dependent on battery voltage [28,29]. However, given the relative dearth of published
data on the transformation of e-liquids into aerosols, our assumptions constitute a best-guess scenario
that we used for this preliminary evaluation.
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For aldehydes, studies have shown that formaldehyde, acetaldehyde, acetone and acrolein are
additionally produced during the thermal decomposition of the basic ingredients in e-liquids (propylene
glycol and glycerol) [28,30]. Therefore, we did not assess the potential chronic toxicity from oral
exposure to these compounds, since this assessment would underestimate the true effects; vapor analysis
would be more relevant in the case of aldehydes.
No information concerning the toxicity and maximum thresholds are available concerning cyclohexane
1-methyl-4-(5-methyl-1-methylene-4-hexenyl), 2-methyl-1,3-dioxane, and 2,5-dimethylbenzaldehyde.
Therefore, their oral chronic toxicity is not discussed here, but this does not mean that their
concentrations found in our sample of e-liquids are safe.
Assuming a chronic exposure of 3 g of e-liquid daily, five terpenic molecules have to be considered:
limonene, alpha-pinene and beta-pinene, gamma-terpinene and benzene 1-methyl-4-(1-methylethyl).
Terpenic molecules are commonly found in flavors, and they have a relatively low oral toxicity
compared to nitrosamines for a same amount. However, the relatively high quantities of these molecules
do not guarantee the related products are innocuous.
Limonene was found in five products, but following our chronic toxicity scenario (3 g/day
consumption), only H60376 from Tasty Vapor (153 mg) was above the MSDI USA limit
(13 mg/pers/day), by more than 10 times. [31,32]. The other products contained limonene in quantities
below or in the range of MSDI USA. The level of alpha-pinene present in H60376 (14 mg for 3 g
ingested) was 6 times above the MSDI-EU limit of 2.2 mg/pers/day cited by EFSA, calculated for a
person of 60 kg [32]. Beta-pinene was detected in H60376 at levels corresponding to a daily intake more
than 100 times above the MSDI USA limit of 760 µg/pers/day (MSDI EU of 1.3 mg/pers/day) [32],
indicating a potential risk from oral chronic exposure. Gamma-terpinene was also found in H60376
at levels leading to a total daily intake more than 100 times above the MSDI USA level of 321
µg/pers/day [32]. The intake of benzene 1-methyl-4-(1-methylethyl) from H60376 represented almost
35 times the MSDI USA limit of 470 µg/pers/day [32]. Consequently, the sample H60376 (Amaretto
Stone Sour from Tasty Vapor) revealed a potential for oral toxicity from chronic daily exposure. For 2methyl, methylpropanoate, the MSDI-EU limit is 20 μg/pers/day, and this limit would be exceeded from
daily exposure to 3 g of sample H60378 by Tasty Vapor (36 µg); however, that sample contained levels
lower than the maximum recommended in finished product (200 μg/g). 2,3-butanedione (diacetyl) is a
diketone associated with the development of respiratory disease; it was present in three samples, with
one of them (H60363, Red Oak Tennessee Cured by Johnson Creek) containing higher than safety levels
calculated based on NIOSH-recommended safety limits [33]. For 1,3 butadiene, the non-carcinogen
Tolerable Daily Intake (TDI) values for inhalation is 0.57μg/kg/day [34], thus, sample H60348 by
Ecigexpress would result in marginally safe daily oral exposure (30 μg/day compared to the acceptable
level of 34 μg/day in a 60 kg person). No data on safety limits or ADI and TDI values were found for
cyclohexane and 2-methyl-1,3-dioxane, while ethyl acetate is of low oral toxicity and all samples were
within the recommended maximum values in finished products. For the rest of the hydrocarbons and
solvents, the levels of daily exposure were lower than the MSDI values.
For aldehydes, daily exposure to benzaldehyde in all samples was much lower than the MSDI-EU
value of 7900 μg/pers/day. The same applies to o-tolualdehyde (MSDI-EU: 1 μg/pers/day; MSDI-USA:
9100 μg/pers/day), m-tolualdehyde (MSDI-EU = 0.85 μg/pers/day) and p-tolualdehyde (MSDI-EU:
160 μg/pers/day; MSDI-USA = 9100 μg/pers/day). Although formaldehyde contents were below the
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TDI of 150 μg/kg body weight/day defined by WHO for drinking water [35], it was previously
mentioned that formaldehyde is a product of thermal degradation and is thus formed during heating and
evaporation of the liquid. The same applies for acetaldehyde (which is approved for use in food), and
for acrolein and crotonaldehyde [36,37]. No data on MSDI, TDI and EHE exist for propionaldehyde,
butyraldehyde, isovaleraldehyde and hexaldehyde. However, these are structural class I chemicals, and
for this class, the human exposure threshold for concern is 1800 μg/person/day; none of the samples
exceeded this level. For butyraldehyde, the ADI is defined at 0.1 mg/kg/day [38], and none of the
samples resulted in exposure to such levels. For hexaldehyde, the estimated limits for intake in USA and
EU are 260 and 781 μg/pers/day respectively [39]; again none of the samples would approach the
estimated intake limits when consumed at 3 g/day.
It should be emphasized that the exposure will depend on several factors in addition to the liquids
themselves, including the e-cigarette model (power, temperature, technical characteristics) and the
behavior of the user (duration of use, volume and depth of inhalation, number of puffs). The emission
of compounds related to thermal degradation (such as aldehydes) should also be taken into consideration.
Therefore, this study represents a preliminary, exploratory approach based on the current knowledge.
Clearly, the oral chronic toxicity and the cytotoxicity of e-liquids and e-vapors should be further
investigated [40,41].
4.3. Strengths and Limitations of This Study
The strengths of our study included the analysis of a large number of some of the most popular brands
of e-liquids, and the analysis of two batches of each model for the microbiological tests. One limitation
is that some popular brands were not included, which makes our convenience sample of e-liquids not
representative of the market in any country. We purchased only commercial liquids, even though
home-mixed liquids and random recipes can be of major toxicological concern. Another limitation is
that, for cost reasons, we tested only one batch per model for the chemical tests, and therefore could not
assess inter-batch variability. Moreover, the data is limited due to a lack of reproduction for outlying
data points.
This study was initiated in 2013 based on popular brand data that was collected earlier. With the
rapidly changing marketplace, the products analyzed may not represent the brands that currently
dominate the market in the USA and Europe.
Although our list of analyzed substances is longer than in most previous reports, analyses of other
substances are necessary. These include flavors and fragrances, aroma transporters (propylene glycol,
glyceryl mono-, di- and triacetate), food dyes, phthalates and plasticizers (that can migrate from the
container during heating and vaporization), metal particles that can detach from imperfect soldering or
from the resistance coils [42], allergens and other infectious agents. Moreover, oral toxicity was
evaluated based on currently established norms; it is important that direct toxicological assessment is
performed, by cytotoxicity experiments on relevant cell cultures, in animals and in clinical studies.
It should be also mentioned that the proposed scenario of exposure interprets the oral toxicity of
detected compounds as ingested compounds subjected to metabolism, but inhaled compounds are not
metabolized and are potentially more toxic than their metabolites. Therefore, different levels of safety
based on route of administration should be considered in the interpretation of such data.
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We analyzed refill liquids only, but future studies should analyze the vapors as well, because new
substances may be created during the heating and vaporization processes. Tests for delivered dose
uniformity and aerodynamic particle size distribution should also be performed, because these tests are
mandatory for medications intended to be inhaled.
5. Conclusions
None of the products under scrutiny were totally exempt of potentially toxic compounds. As this new
market has developed largely outside an appropriate regulatory framework, some manufacturers and
vendors apparently lack the adequate know-how about safety.
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Verified: formaldehyde levels found in the NEJM study were associated with dry
puff conditions. An update

By Dr Farsalinos
As mentioned in my previous comment about the formaldehyde study published in NEJM, it is very
important to identify which atomizer was used and what energy levels (watts) were applied to the
atomizer in order to understand whether the findings were associated with overheating. As I
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calculated, based on the consumption reported by the authors, I considered 3.3 volts as being about 7
watts and 5 volts being 1416 watts. It seems that I was pretty close.
According to a post on Reddit, the authors used a topcoil CE4 atomizer and an Innokin VV V3.0
battery. The Reddit user has forwarded the email response of the study author to me, so I have
verified the content of the response and the equipment used (I have also sent an email myself to the
authors, and I am expecting their response). My predictions in the previous comment about the
overheating possibility have been completely verified, while I was quite close in my calculations
about the wattage levels applied to the atomizer.
I should first mention that i have personal research experience with the use of topcoil atomizers. I
tried to use a very similar topcoil atomizer in my study evaluating plasma nicotine levels from e
cigarette use. In that study, we used an EVIC battery set at 9watts. Unfortunately it was impossible
for most vapers to use the topcoil atomizer and puff at their preferred conditions, due to dry puff
taste which they could not withstand. Only a small minority who were taking very short puffs were
able to use this atomizer at 9 watts. So, I had to change the atomizer to a bottomcoil EVOD, which
worked quite well at 9 watts. In fact, the average puff duration of the participants in that study was
3.5seconds. So, the topcoil atomizer used at 9 watts became overheated at puff duration less than the
4 seconds used in the NEJM study. This is not the first time that an atomizer was proven to be
insufficient and resulted in dry puff phenomenon which was immediately detected by the vapers; in
our vaping topography study I specifically mentioned: “Originally our intention was to test another
atomiser (“eGoC”, Joyetech); however, some EC users experienced overheating of the atomizer and
a phenomenon known as “drypuff” (unpleasant, burning taste caused by insufficient supply of liquid
to the resistance so that evaporation rate is higher than liquid supplysee the Discussion section for
more details). They had to lower the puff duration and increase the interpuff interval in order to
avoid this phenomenon. In response to that, the eGoC was substituted with “Epsilon” and
participants were asked to come back for recordings with the new atomizer. All recordings with the
eGoC atomizer were discarded”. The authors of the NEJM study should have read our study and
should have known about the existence of this phenomenon.

According to the Reddit post and author’s email, the atomizer had a resistance of 2.1 Ohms. This
means that at 3.3 volts, the energy delivery was about 5.5 watts and at 5 volts it was 12 watts. It is
more than obvious that the findings of very high levels of formaldehyde are a result of overheating.
Lack of experience on ecigarettes and no contact with vapers can result in such erroneous and
unrealistic results, which can create confusion and misinformation both in the scientific community
and among users and potential users of ecigarettes. Finally, it is extremely important that every study
evaluating vapor chemistry from ecigarettes should mention in detail the equipment used.
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Nicotine containing products – risk estimates
100

E-cig
4

DJ Nutt, LD Phillips, D Balfour, HV Curran, M Dockrell, J Foulds, K Fagerstrom, K Letlape, A Milton, R Polosa, J Ramsey, D Sweanor.
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ECs: from risk reduction to harm reversal

 Cigarette smoke harms the human body causing diseases
 Substitution of smoking with vaping likely to reduce diseases
 Direct evidence is not available and will not be for decades
 But, improvement in health outcomes can be shown when
switching to vaping
 Early changes detectable in ‘healthy’ smokers as well as in EC
users with preexisting disease
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Randomised Controlled Trials
• ‘Categoria’ 24mg nicotine EC vs. 18mg
nicotine EC vs. no nicotine EC
• 300 smokers (unwilling to quit)
• 1-yr abstinence rates: 13%, 9% and 4%
• good tolerability
(Caponnetto et al. Plos One 2013)

• ‘Elusion’ 16mg nicotine EC vs. NRT patch vs.
no nicotine EC
• 657 smokers (motivated to quit)
• 6-month abstinence rates: 7.3%, 5.8% and 4.1%
• good tolerability
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(Bullen et al. Lancet 2013)

Exploring ECs harm reversal potential
(e.g. reduction in biomarkers used as proxy for risk prediction in CVD)
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Long effect of smoking abstinence/reduction
on BP and HR in smokers switching to ECs
SBP changes at Week 52 from baseline
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Long effect of smoking abstinence/reduction
on BP and HR in smokers switching to ECs
SBP changes at Week 52 from baseline

Harm
Reversal!
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BLOOD PRESSURE CONTROL IN E-CIG USERS
K. Farsalinos et al. Int. J. Environ. Res. Public Health 2014

Dual users
(N = 2162)
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Single users

Exploring harm reduction/reversal potential (e.g. reduction in
biomarkers used as proxy for risk prediction in CVD and metabolic
diseases)
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Long effect of smoking abstinence/reduction
on weight gain in smokers switching to ECs
Post Cessation Weight Gain
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Post CessationQuitters’
Weight
Gain in Quitters:
weight
Cochrane vs ECLAT
4,7

Weight in kg
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2,4
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Our Week-52
study

Exploring ECs harm reversal potential
(e.g. reduction in biomarkers used as proxy for risk prediction in COAD)

STUDY ASSESSMENTS
Procedure
Informed consent
Sociodemografic factors
Medical history
Drug history
Physical examination
Vital signs – HR & BP
C Weight - Kg
H Smoking Hx
A BDI and BAI
R
FTND
T
eCO
GN-SBQ
NO and spirometry
Saliva collection for cotinine
Give Study Diary
Collect Study Diary
Craving/VAS
MNWS (past 2 weeks)
MNWS (past 24 hrs)
Adverse events
E-cig training
and dispense of E-cig kit
Dispense study cartridges
Cartridges use record
Smokers’ preference
S
M
O
K
E

BL
Visit
Visit 1
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Wk2

Wk4

Wk6

Wk8

Wk10

Wk12

Wk24

Wk52

Visit 2
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X
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X
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X
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X
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Chronic effect of abstinence/reduction
on spirometry in smokers switching to ECs
120

115
110

FEV1 (% of predicted)

105
0_Failure
100

1_Reducer
2_Quitter

95
90
85
80
BL

Test multivariatia
Effetto
Valore
F
Ipotesi df
FEV1
Traccia di Pillai
,282
Lambda di Wilks
,718
Traccia di Hotelling ,393
Radice di Roy
,393
FEV1 * ClassifatW52 Traccia di Pillai
Lambda di Wilks
,955
Traccia di Hotelling ,047
Radice di Roy
,047
a. Disegno: Intercetta + ClassifatW52
Disegno entro soggetti: FEV1
b. Statistica esatta

W12

W24

Gradi di libertà dell'errore
50,308b 1,000
128,000
50,308b 1,000
128,000
50,308b 1,000
128,000
50,308b 1,000
128,000
,045
2,987b
2,000
2,987b
2,000
128,000
2,987b
2,000
128,000
2,987b
2,000
128,000

W52

Sig.
,000
,000
,000
,000
128,000
,054
,054
,054

Eta quadrato parziale
,282
,282
,282
,282
,054
,045
,045
,045
,045
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FEV1
data

Chronic effect of abstinence/reduction
on spirometry in smokers switching to ECs
120

FEF25-75% (% predicted)

110

100

0_Failure
1_Reducer

90
2_Quitter
80

70

60
BL

W12

W24

Test multivariatia
Effetto
Valore
F
Ipotesi df Gradi di libertà dell'errore
FEF2575 Traccia di Pillai
,601
192,975b 1,000
128,000
Lambda di Wilks
,399
192,975b 1,000
128,000
Traccia di Hotelling 1,508
192,975b 1,000
128,000
Radice di Roy
1,508
192,975b 1,000
128,000
FEF2575 * ClassifatW52
Traccia di Pillai
,362
36,320b
Lambda di Wilks
,638
36,320b 2,000
128,000
Traccia di Hotelling ,567
36,320b 2,000
128,000
Radice di Roy
,567
36,320b 2,000
128,000
a. Disegno: Intercetta + ClassifatW52
Disegno entro soggetti: FEF2575
b. Statistica esatta

W52

Sig.
,000
,000
,000
,000
2,000
,000
,000
,000

Eta quadrato parziale
,601
,601
,601
,601
128,000 ,000
,362
,362
,362
,362
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FEF25-75
data

Exploring ECs harm reversal potential
(e.g. reduction in respir symptoms as proxy for risk prediction in COAD)

STUDY ASSESSMENTS
Procedure
Informed consent
Sociodemografic factors
Medical history
Drug history
Physical examination
Vital signs – HR & BP
C Weight - Kg
H Smoking Hx
A BDI and BAI
R
FTND
T
eCO
GN-SBQ
NO and spirometry
Saliva collection for cotinine
Give Study Diary
Collect Study Diary
Craving/VAS
MNWS (past 2 weeks)
MNWS (past 24 hrs)
Adverse events
E-cig training
and dispense of E-cig kit
Dispense study cartridges
Cartridges use record
Smokers’ preference
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Effect of abstinence/reduction on cough/phlegm
in smokers switching to ECs
Cough
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W52

Effect of abstinence/reduction on SOB
in smokers switching to ECs
Shortness of Breath
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ECs: from risk reduction to harm reversal

 Cigarette smoke harms the human body causing diseases
 Substitution of smoking with vaping likely to reduce diseases
 Direct evidence is not available and will not be for decades
 But, improvement in health outcomes can be shown when
switching to vaping
 Early changes detectable in ‘healthy’ smokers as well as in EC
users with preexisting disease

652

 Increased prevalence of asthma
 More incident asthma
 Increased asthma morbidity and mortality
 Greater asthma severity
 More uncontrolled asthma
 Accelerated decline in lung function
 Persistent airway obstruction
 Corticosteroid insensitivity
653

Effect of smoking cessation on asthma outcomes
- Improvements in QoL score

- Reductions in use of rescue b2-agonists, doses of
ICS, and daytime asthma symptoms
- Improvement in AHR
Tønnesen et al. Nicotine Tob Res 2005

- Improvement in AHR to direct and indirect
bronchoprovocation tests
Piccillo G, et al.Respir Med 2008

- Improvement in lung function
- Reduction in sputum neutrophil count
654

Chaudhuri R, et al.AJRCCM 2006

• ECs are effective and safe in RCTs of healthy smokers
• No data about EC use in smokers with pre-existing disease
• We investigated subjective and objective asthma outcomes as
well as safety in smoking asthmatics who switched to EC
655

Smoking habit and
asthma exacerbations
Parameter

Baseline

1st follow-up visit
(6 months ± 1)

2nd follow-up visit
(12 months ± 2)

p value to
Baseline

p value to
Baseline

Cigarettes/day

21.9 (±4.5)

5.0 (±2.6)

<0.001

3.9 (±1.0)

<0.001

Exacerbations

1.17 (±0.9)

0.87 (±0.7)

0.296

0.78 (±0.7)

0.153
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Smoking habit and
asthma exacerbations
Parameter

Baseline

1st follow-up visit
(6 months ± 1)

2nd follow-up visit
(12 months ± 2)

p value to
Baseline

p value to
Baseline

Cigarettes/day

21.9 (±4.5)

5.0 (±2.6)

<0.001

3.9 (±1.0)

<0.001

Exacerbations

1.17 (±0.9)

0.87 (±0.7)

0.296

0.78 (±0.7)

0.153

Frequent exacerbators (≥ 2 exacerbations; n=6)
halved their exacerbations at both follow-up visits
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FEV1
Improvement from baseline to 12 months
Forced Expiratory Volume in 1 second (L)

3.8

3.6

p=0.005
** mean increase of 100mls

3.4

Harm
Reversal!

3.2

Regular EC use
3.0

PreBaseline

Baseline

1st F/up
Visit
658

Assessment Timepoints

2nd F/up
Visit

FEV1
Improvement from baseline to 24 months
Forced Expiratory Volume in 1 second (L)

3.8

p=0.005
** mean increase of 100mls

3.6

 Harm

3.4

Reversal!

3.2

Regular EC use
3.0

PreBaseline

Baseline

1st F/up
Visit
659

Assessment Timepoints

2nd F/up
Visit

3rd F/up
Visit

Polosa et al.
Submitted

FEF25-75
Improvement from baseline to 12 months
3.4

p=0.001

p=0.006

FEF25-75 (L/sec)

3.2

mean increase of 250mls/sec

*** mean increase of 360mls/sec
**

Harm
Reversal!

3.0

2.8

2.6

Regular EC use

2.4

PreBaseline

Baseline

1st F/up
Visit
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Assessment Timepoints

2nd F/up
Visit

FEF25-75
Improvement from baseline to 24 months
3.4

p=0.001

p=0.006

FEF25-75 (L/sec)

3.2

mean increase of 250mls/sec

*** mean increase of 360mls/sec



**

3.0

Harm
Reversal!

2.8

2.6

Regular EC use

2.4

PreBaseline

Baseline

1st F/up
Visit
661

Assessment Timepoints

2nd F/up
Visit

3rd F/up
Visit

Polosa et al.
Submitted

Methacholine PC20
Improvement from baseline to 12 months
p=0.003
** mean increase of 1.2 DD

Methacholine PC20 (mg/mL)

3.5

Harm
Reversal!

3.0

2.5

2.0

1.5

Regular EC use

1.0

PreBaseline

Baseline

1st F/up
Visit
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Assessment Timepoints

2nd F/up
Visit

Methacholine PC20
Improvement from baseline to 24 months
p=0.003
** mean increase of 1.2 DD

Methacholine PC20 (mg/mL)

3.5

 Harm

3.0

Reversal!

2.5

2.0

1.5

Regular EC use

1.0

PreBaseline

Baseline

1st F/up
Visit
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Assessment Timepoints

2nd F/up
Visit

3rd F/up
Visit

Polosa et al.
Submitted

Juniper’s ACQ
Improvement from baseline to 12 months
2.4

ACQ scores

2.2

Harm
Reversal!

2.0

1.8

p=0.001

1.6

***

p=0.001
***

mean decrease of 0.43
1.4

Regular EC use

1.2

PreBaseline

Baseline

1st F/up
Visit
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Assessment Timepoints

2nd F/up
Visit

mean decrease of 0.56

Juniper’s ACQ
Improvement from baseline to 24 months
2.4

ACQ scores

2.2

Harm
Reversal!

2.0

1.8

p=0.001

1.6

***

p=0.001
***

mean decrease of 0.43

mean decrease of 0.56



1.4

Regular EC use

1.2

PreBaseline

Baseline

1st F/up
Visit
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Assessment Timepoints

2nd F/up
Visit

3rd F/up
Visit

Polosa et al.
Submitted

Safety and Tolerability
• No severe adverse reactions or acute
exacerbations of asthma requiring
hospitalisation/ITU admissions.
• ECs were well tolerated with dry mouth
and throat irritation occasionally reported.

666

RESPIRATORY SYMPTOMS IN E-CIG USERS
K. Farsalinos et al. Int. J. Environ. Res. Public Health 2014

Dual users
(N = 1173)

(N = 1062)

667

Single users

Implications for the medical community

Regular EC use it is unlikely to warrant significant health concerns
Health benefits are associated with regular EC use, particularly in
patients with airways diseases

Health-care professionals should encourage vaping in smokers
(including respiratory patients who smoke)
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Prohibition or profit motive?
Competing visions for the endgame
Global Forum on Nicotine
6th June 2015

Clive Bates
Counterfactual
www.clivebates.com
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Global cigarette consumption - still rising
Global cigarette consumption 1980-2012
7 000
6 000

Billion pieces
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4 000
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consumption
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670
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Data source: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA
2014; 311: 183–92.

Global cigarette consumption - still rising
Global cigarette consumption 1980-2012
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Billion pieces
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Developed countries
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671
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Data source: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA
2014; 311: 183–92.

The Big Idea

672

The Lancet – March 2015
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2040 ‘endgame’ – the story so far
Global cigarette consumption - phase out by 2040
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Data source 1980-2012: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012.
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JAMA 2014; 311: 183–92. Curve forced to zero with linearly increasing rate of decline from 2012

2040 ‘endgame’ – eliminating tobacco
Global cigarette consumption - phase out by 2040
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Data source 1980-2012: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012.
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JAMA 2014; 311: 183–92. Curve forced to zero with linearly increasing rate of decline from 2012

2040 ‘endgame’ – reducing to 5 percent adults
Global cigarette consumption - phase out by 2040
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Data source 1980-2012: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012.
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JAMA 2014; 311: 183–92. Curve forced to zero with linearly increasing rate of decline from 2012

The standard kit bag (FCTC)
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Endgame through prohibition

678

Endgame: How tobacco control sees it…

679

1. Prohibition

680

Prohibitions
•
•
•
•
•
•
•
•
•
•
•
•
•

681

No quality standards
No consumer protection
Limited or bad consumer info
No ‘marketing’ controls
No tax revenue
Enforcement costs
Police credibility / compliance
Disproportionate penalties
Corruption in law enforcement
Users harmed by criminalisation
Ultimately regulated by violence
Criminal supply chain diversifies
Gateway?

2. Smoke free generation

682

It may be prohibited but is definitely not gone
Marijuana and cigarettes
US high school prevalence 2013
Percent
25

23,4

20
15,7

15
10
5

0

Cigarettes

Marijuana

Source: CDC MMWR Youth Risk Behavior Surveillance — United States, 2013
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Current use: used at least once in last 30 days
Approximately age 14-18 – grade 9-12

3. Sinking lid
Price
Lid

Tax

P1
P0

Q1

684

Q0

Quantity

4. Reduce nicotine in cigarettes

685

5. Expropriation
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Big Tobacco: half a trillion dollars
Market capitalisation – April 2015 (billion US dollars)
140

Total = $550 billion
120
100

80
60
40
20
0

PMI

Altria

BAT

JTI
687

ITC
(India)

Imperial Reynolds Lorillard

Charter of Fundamental Rights of the European Union
Everyone has the right to own, use, dispose of and bequeath his or her lawfully
acquired possessions. No one may be deprived of his or her possessions, except in
the public interest and in the cases and under the conditions provided for by law,
subject to fair compensation being paid in good time for their loss. The use of
property may be regulated by law in so far as is necessary for the general interest.

Fifth Amendment: Takings or Just Compensation Clause
…nor shall private property be taken for public use without just compensation.
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What’s the right thing to do?

Right thing to do?
•
•
•
•

Legitimate objective
Appropriate relationship between citizen and state
Respect for rights, property, liberty
Harm principle

Right way to do it?
•
•
•
•

Unintended consequences
Proportionate
Non-discriminatory
Evidence based
689

Endgame through profit
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Much safer recreational nicotine delivery

Vapour products

Inhalers

Smokeless tobacco

+ 25 years innovation to come

‘Heat not burn’ tobacco

Novel691nicotine products

‘Crossover’ NRT

Multi-criteria estimate of nicotine product harms….

692

Nutt DJ et al Estimating the Harms of Nicotine-Containing Products Using the MCDA Approach – European Addiction Research March 2014

Harm reduction categories – risk continuum?

Crude estimate of risk – Cigs = 100

120
100

From analysis of the constituents of
e-cigarette vapour, e-cigarette use
from popular brands can be expected
to be at least 20 times safer (and
probably considerably more so) than
smoking tobacco cigarettes in terms
of long-term health risks

80
60
40

Professor Robert West
Professor Ann McNeill
Professor Peter Hajek
Dr Jamie Brown
Ms Deborah Arnott

20
0
Cigarettes

Smokeless

E-cigs
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NRT

Value proposition: a smoker’s cost-benefit analysis

1. Keep smoking

Benefit: nicotine, sensory, taste, ritual, brandrelated
Cost: illness, money, stigma, addiction

“Quit
or die”
2. Quit smoking

Benefit: avoid smoking harm, take control, cash
savings
Cost: withdrawal, craving, sustained willpower, lost
smoking benefits

3. Switch to e-cigs

Benefit: most smoking benefits*, no/minor
smoking harms, personalisation, buzz, cash saving
Cost: addiction?

* Full benefits – subject to continued innovation
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Global cigarette consumption - still rising
Global cigarette consumption 1980-2012
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Data source: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA
2014; 311: 183–92.

Global cigarette consumption – trend to 2030
Global cigarette consumption and trends – parabolic trend
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Data source: Ng M, Freeman MK, Fleming TD, et al. Smoking prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA
2014; 311: 183–92.

Cigarette consumption continues on trend
Extrapolation of trend (parabolic curve)
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Consumption 2010-2030 on parabolic trend projection from 1908-2012 data from Ng M, Freeman MK, Fleming TD, et al. Smoking
prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA 2014; 311: 183–92.

Hypothetical introduction of new nicotine products
New non-combustible nicotine with high initial but declining growth
7 000
6 000

Low risk nicotine
consumption

Billion pieces

5 000
4 000
3 000

Global cigarette
consumption

2 000
1 000
2010

2015

2020
698

2025

2030

Consumption 2010-2030 on parabolic trend projection from 1908-2012 data from Ng M, Freeman MK, Fleming TD, et al. Smoking
prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA 2014; 311: 183–92.

Hypothetical introduction of new nicotine products
New non-combustible nicotine with high initial but declining growth
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Consumption 2010-2030 on parabolic trend projection from 1908-2012 data from Ng M, Freeman MK, Fleming TD, et al. Smoking
prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA 2014; 311: 183–92.

In the long term it may displace smoking
New non-combustible nicotine with high initial but declining growth
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Consumption 2010-2030 on parabolic trend projection from 1908-2012 data from Ng M, Freeman MK, Fleming TD, et al. Smoking
prevalence and cigarette consumption in 187 countries, 1980-2012. JAMA 2014; 311: 183–92.

Not if, how?
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Diminishing and negative returns to regulation

Value to society

Net
health

Builds
confidence

Compromises design Destroys viable firms
& consumer appeal
and products

Regulatory costs,
burdens and
restrictions

Sweet Spot

Net
harm
703

Morgan Stanley on FDA deeming regulations

The greater barriers to entry (slower approval process, higher
costs, higher product standards), will ultimately take a toll on
the number of available products and rationalize the category.
This could result in the larger tobacco companies dominating
the category in the future, given the burden it would place on
smaller manufacturers.
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Opportunity not threat
Regulator
Find that sweet spot

Business

Government
Big vision, win big

Innovative, competitive
not predatory

Consumers
Fight for your interests
and spread the word

Public health
Tell the truth,
focus on disease
705

Enjoy the disruption!
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ABSTRACT
Objectives: In some countries, nicotine-containing
electronic cigarettes (e-cigarettes) are considered a
consumer product without specific regulations. In
others (eg, Switzerland), the sale of e-cigarettes
containing nicotine is forbidden, despite the eagerness
of many smokers to obtain them. As scientific data
about efficacy and long-term safety of these products
are scarce, tobacco control experts are divided on how
to regulate them. In order to gain consensus among
experts to provide recommendations to health
authorities, we performed a national consensus study.
Setting: We used a Delphi method with electronic
questionnaires to bring together the opinion of Swiss
experts on e-cigarettes.
Participants: 40 Swiss experts from across the
country.
Outcome measures: We measured the degree of
consensus between experts on recommendations
regarding regulation, sale, use of and general opinion
about e-cigarettes containing nicotine. New
recommendations and statements were added
following the experts’ answers and comments.
Results: There was consensus that e-cigarettes
containing nicotine should be made available, but only
under specific conditions. Sale should be restricted to
adults, using quality standards, a maximum level of
nicotine and with an accompanying list of authorised
ingredients. Advertisement should be restricted and
use in public places should be forbidden.
Conclusions: These recommendations encompass
three principles: (1) the reality principle, as the product
is already on the market; (2) the prevention principle,
as e-cigarettes provide an alternative to tobacco for
actual smokers, and (3) the precautionary principle, to
protect minors and non-smokers, since long-term
effects are not yet known. Swiss authorities should
design specific regulations to sell nicotine-containing
e-cigarettes.

INTRODUCTION
The use of electronic cigarettes (e-cigarettes)
has rapidly increased in recent years, raising
worldwide public debate. E-cigarettes include
a wide range of devices using aerosol delivery
methods and many unanswered questions

Strengths and limitations of this study
▪ There is need for health and political authorities to
be advised on how to regulate e-cigarettes containing nicotine. As data about long-term safety and
health impact of electronic cigarettes (e-cigarettes)
are scarce, an expert consensus is an appropriate
means to provide recommendations.
▪ These recommendations can be applied to other
countries that do not currently possess specific
regulations about nicotine-containing e-cigarettes.
▪ To the best of our knowledge, this study is the
first to use a formal consensus method to
propose expert opinion on such a regulation.
▪ The main limitation of the study is linked to the
Delphi method itself, as the results only reflect
the opinion of selected experts.
▪ Another limitation is linked to the rapid evolution
of the products and the continuous arrival of
new data on safety. Opinions in this report will
certainly change as more data become available.

remain. The immediate effects after shortterm use of e-cigarettes have been described,1 2
but there are currently no data about the longterm effects of their use; few studies have investigated the efﬁcacy of e-cigarettes in smoking
cessation or reduction.
In Switzerland, currently only e-cigarettes
without nicotine may be sold. Citizens can
buy e-liquids containing nicotine from
abroad or online, albeit a limited volume
and for personal use only.3 In Europe, the
current legislation varies from country to
country. A revision of the European directive
on tobacco products was adopted by the
European Parliament and this came into
force in May 2014. The member states have
2 years to adopt the new directive.
Some experts who consider the sale of
e-cigarettes as a possible revolution in harm
reduction from tobacco,4 therefore, advocate
that the use of these products should be
encouraged and not severely regulated, in
order to convince as many smokers as possible
to switch to e-cigarettes. Other experts argue
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that e-cigarettes could provide a gateway to nicotine
dependence, especially for the young, leading to eventual
cigarette smoking. Their use would delay smoking cessation and would renormalise public smoking.5 These
hypotheses, however, have not been properly tested to
date and alternative smoking cessation aids already exist.6
Regulation of the sale of e-cigarettes containing nicotine will have a major effect on the development of the
product and therefore, on the health of the smoking
population. Given the current paucity of scientiﬁc evidence to guide health and political authorities, a consensus process is an appropriate way to determine what
tobacco control experts agree upon.
The aim of our study was to collect expert recommendations for health authorities regarding the regulation,
sale and use of e-cigarettes containing nicotine.
METHODS
Procedure
We used the Delphi method to collect experts’ opinions.
The Delphi method7–9 is a validated consensus process,
frequently used when evidence is missing. An expert
panel is ﬁrst asked to rate the recommendations. The
experts are then provided the results of this ﬁrst round,
allowing them to rerate the recommendations for or
against a given consensus. This process can be repeated
to help the experts to reach a ﬁnal consensus.
In the present study, an online questionnaire was submitted to a panel of Swiss experts over the course of
four rounds, between September 2013 and January 2014
(ﬁgure 1), assessing the extent of their agreement on
different statements. The questions were adapted based
on the results and comments from the previous round.
The research team keeps the original questionnaires,
which were available for consultation. As no patient was
involved in the study, the Ethics Review Board from the
University of Lausanne conﬁrmed that as per the Swiss
legislation, no formal ethics approval was necessary.
Expert panel
The invited experts (n=113) came from several complementary expert networks: (1) The national programme
‘Vivre sans tabac’/‘Frei von Tabak’ (‘Free from
Tobacco’), including 50 physicians from all across
Switzerland trained to teach other physicians on how to
treat tobacco dependence,10 (2) the Swiss network
‘Hospital Quit Support’, a programme intended to bring
smoking cessation through consultations in Swiss hospitals, (3) the Swiss university public health network and
(4) additional Swiss experts known to the research team
for their involvement in tobacco prevention from a clinical or political perspective, as well as those recommended by other experts participating in the study.
Round 1
The ﬁrst questionnaire addressed regulations, sale and
use of e-cigarettes. Participants had to rate each
2

Figure 1 Flow chart of the participation of experts.

recommendation on a scale of 1–10, where 1 was
‘strongly disagree’ and 10 was ‘strongly agree’. The
recommendations that reached a high level of positive
agreement (mean score between 8 and 10) were considered as accepted. The recommendations that reached a
high level of negative agreement (mean score between 1
and 3) were considered as rejected. The ﬁrst questionnaire also involved one open-ended question and the
possibility to suggest new recommendations. At the same
time, participants received documents about e-cigarettes
containing nicotine that included three national reports
(from UK,11 France12 and Germany13), as well as some
representative scientiﬁc and political information on the
topic.3 4 6 14–18
Example of a recommendation proposed in the ﬁrst
questionnaire:
2.1. Restrictions on sale of nicotine-containing e-cigarettes
should be proposed for:
▸ Non-smokers
▸ Pregnant women
▸ Minors
Round 2
The recommendations that did not reach a signiﬁcant
level of agreement (mean scores between 3.01 and 7.99)
were used to create the second questionnaire. They were
reformulated following the comments of the experts,
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either to clarify the recommendation or to submit subcategories. We used the answers to the open question, and
the experts’ suggestions and comments to create new
recommendations. In order to facilitate interpretation of
results, the experts were asked to rank some of the recommendations in order from most appropriate to least appropriate. The degree of agreement was then determined by
the proportion of ﬁrst choice for each proposition.
Cut-offs were set to keep the same intervals used in the
other recommendations. The results of the ﬁrst round
from the second questionnaire were made anonymous
and provided once again to the experts. The comments
and results of the open questions were not transmitted. As
for the ﬁrst round, the recommendations that reached a
high level of positive or negative agreement were considered as accepted or rejected, respectively.
Rounds 3 and 4
The participants had access to the results of previous
rounds to rate the recommendations. This process was
repeated two more times, in order to reach a consensus
for as many recommendations as possible. For the last
round, we attached six recent position papers to the
questionnaire in order to present further arguments to
the participants.19–24
RESULTS
A total of 113 experts were invited to participate in the
study (ﬁgure 1). Of these, 46 accepted the invite to participate in the ﬁrst round and 40 ﬁlled out the ﬁrst questionnaire. Only these 40 experts, who replied to the ﬁrst
round, were sent the next questionnaire. The participation rates for rounds 2, 3 and 4 were 97.5%, 97.5% and
95%, respectively.
Of the 40 experts who participated to the ﬁrst round,
80% (n=32) were Swiss experts in tobacco control, 12%
(n=5) were members of the Federal Commission for
Tobacco Control, and 8% (n=3) were proposed by other
experts. Thirty-ﬁve (62.5%) worked mainly as healthcare
practitioners (with patients who smoke) and 15 (37.5%)
were educators training other health professionals.
Twenty-two of the experts (55%) worked in the French
part of Switzerland, 16 (40%) in the German part and
two (5%) in the Italian part. Twenty-six (65%) were
males and 14 (35%) were females.
Box 1 shows the recommendations on the regulation
of e-cigarettes that reached a high level of agreement by
the end of the survey.
Box 2 summarises the recommendations on the sale
of e-cigarettes that reached a high level of agreement.
Box 3 shows the recommendations that reached a
high level of agreement on the use of e-cigarettes, as
well as their general opinion about the product.
DISCUSSION
The Swiss expert panel agreed that nicotine-containing
e-cigarettes should be sold under several restrictions and
Blaser J, et al. BMJ Open 2015;5:e007197. doi:10.1136/bmjopen-2014-007197709

Box 1

Regulation

Item
▸ Nicotine-containing electronic cigarettes (e-cigarettes) should
be sold in Switzerland under specific regulation, different than
the current regulations
▸ E-cigarettes should be considered as either:
– A drug (medication), regulated by Swissmedic
– A new category of products containing nicotine, under specific regulation
▸ E-cigarettes should not be considered as:
– A tobacco product, regulated like other products containing
tobacco (such as cigarettes, pipes and cigars)
– A consumer product, without changing the actual regulation
▸ If e-cigarettes with nicotine were to be authorised in
Switzerland, companies should:
– Respect a list of authorised e-liquid ingredients
– Be on a list of accepted models with specific requirements
– Respect an upper limit of nicotine concentration
▸ A warning should be stated on the product, especially concerning the potential for addiction and the lack of evidence
concerning long-term safety.
▸ The ingredients of the e-liquid should be stipulated on the
product.

without waiting for additional epidemiological or clinical
data. The potential of e-cigarettes to be a much safer
alternative to conventional cigarettes was the main argument for making them available as soon as possible.
Nevertheless, much consideration was given to the lack
of data about long-term effects of e-cigarettes on the
health of users. Therefore, they agreed on the need for
regulations that would protect users by guaranteeing the
quality of available e-cigarette products, with an upper
limit of authorised nicotine concentration, and adequate
information on the ingredients of the e-liquids and their

Box 2

Sale

Item
▸ Restrictions on sales should be proposed for minors
▸ If electronic cigarettes (e-cigarettes) were considered as a
medication, restrictions should be proposed for minors and
pregnant women
▸ If nicotine-containing e-cigarettes were to be authorised in
Switzerland, they should not be sold by the tobacco industry
or related companies
▸ E-cigarettes should be sold in either:
– Pharmacies
– The same places as tobacco products
▸ E-cigarettes should not be sold:
– In specialised shops
– Anywhere
▸ A specific tax should be implemented on e-cigarettes
▸ Advertisement should not be allowed:
– In the media
– Targeting minors
– Targeting non-smokers
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Box 3

Use and general opinion

Item
▸ The use of electronic cigarettes (e-cigarettes) should be forbidden in public places
▸ Health authorities should advise never-smokers not to use
e-cigarettes (eg, through a public campaign)
▸ Health authorities should not encourage smokers to shift to
e-cigarettes to help them quit smoking as first-line therapy.
▸ If e-cigarettes were considered as a medication, they should
be either:
– Supplied with a prescription from a doctor
– Supplied on technical advice from medical staff (eg,
pharmacies)
▸ If e-cigarettes become a popular product, nicotine addiction
should be seen as a medical and a public health issue
▸ Research should assess:
– Long-term safety of the product
– Efficacy as a quitting tool
– Psychological and social effects
– Effect of dual consumption: e-cigarettes and tobacco
products
▸ Based on currently available data, e-cigarettes are not dangerous to the health of tobacco smokers

addictive potential. A restrictive list for authorised ingredients of e-liquids should be enacted. In order to
control quality and access to the products, nicotinecontaining e-cigarettes should be either considered as a
medication or regulated as a new category of products
containing nicotine through the enactment of a speciﬁc
regulation. The ﬁrst option would require time, as more
studies would be required before certain e-cigarettes
could be sold as a medical device. A speciﬁc regulation,
however, could include recommendations proposed by
the experts regarding the quality, safety, use and sale of
e-cigarettes.
In the present study, the beneﬁt of nicotine-containing
e-cigarettes for current tobacco cigarette smokers was
largely accepted, although the lack of data on long-term
health effects was taken into account. It seemed important to the experts, therefore, to protect minors and
current non-smokers by restricting sales of e-cigarettes to
adults, as well as by forbidding advertisements in the
media, especially those targeting minors and nonsmokers. Consideration was also given to the protection
of pregnant women, as we know that nicotine can have
negative effects on the fetus.25 In order to enforce the
proposed recommendations for regulation, e-cigarettes
should be sold either in pharmacies or in the same locations as tobacco products. The experts agreed that a tax
on e-cigarettes should be implemented, high enough to
ﬁnance independent research on e-cigarettes, but low
enough to keep the product more attractive than conventional cigarettes.
Given the risk of renormalisation of smoking, as well
as the currently unknown effects of passive vaping, the
experts recommended that e-cigarettes should be
4

banned from closed public places. Health authorities
should recommend that non-smokers do not begin the
use of e-cigarettes, as the long-term effects on health are
not known. As evidence for the efﬁcacy of e-cigarettes as
a quitting tool is lacking, they also considered that
health professionals should not recommend e-cigarettes
as a ﬁrst-line treatment for quitting smoking conventional cigarettes, but should instead recommend the use
of products (nicotine substitutes) and therapies that
already have proven efﬁcacy.
Given current data, the experts considered that
nicotine-containing e-cigarettes should not be perceived
as dangerous to the health of current smokers, as these
do have a potential for risk reduction for those who
switch from conventional cigarettes. On a societal level,
even if e-cigarettes seem to be a much safer way to
deliver nicotine than conventional cigarettes, experts
agreed that nicotine addiction should be considered as
a medical and public health issue, given its addictive
potential and unknown long-term effects on health, and
not as a moral issue.
Comparing these results to the current legislations in
Europe (see online supplementary appendix A), the
recommendations of the present study follow the trend
to allow e-cigarettes with nicotine. None of the neighbouring countries, however, have speciﬁc regulations as
proposed in this study to date. The European directive
offers a few restrictions that are yet to be applied by the
member states, but which does not address many of the
concerns identiﬁed by the experts of this study.
The main limitation of the study is linked to the Delphi
method itself, as the results only reﬂect the opinion of
selected experts. Another limitation is linked to the rapid
evolution of the products and the continuous arrival of
new data about safety. Opinions in this report will certainly change as more data become available.

CONCLUSION
This study allowed a panel of experts to reach a consensus on several important questions regarding e-cigarettes
containing nicotine, speciﬁcally their regulation, sale
and use. The study also gathered the general opinion of
experts on the nature of e-cigarettes. This should prove
useful for health authorities and healthcare professionals for future decision-making on the topic.
These recommendations encompass three principles:
the reality principle, as the product is already on the
market; the prevention principle, as they provide an alternative to tobacco for actual smokers; and the precautionary principle, as they protect minors and non-smokers
while long-term effects remain largely unknown.
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1. Introduction
The main users of ecigarettes are current smokers, especially those who have
expressed an interest in quitting or cutting down cigarette consumption. In the same way
that the taste of tobacco is important to cigarette smokers, flavour is an important part of
the ecigarette experience, including for regular adoption or conversion. Farsalinos et al.
(2013) undertook a survey of 4618 Greek ecigarette users to assess flavour
preferences. The median duration of smoking cigarettes was 22 years and of e
cigarettes was 12 months. Respondents reported that having a variety of flavours
available was very important to efforts to quit smoking, and almost half felt that restriction
of variety would increase cravings for cigarettes. The authors concluded that liquid
flavourings in ecigarettes contribute substantially to the overall experience of persistent
users. Similarly, when adults in the US were surveyed about their tobacco use and
motivations for starting and stopping ecigarette use, the study found the most important
reason for stopping vaping was the taste of the product (Biener and Hargraves, 2014).
This feature was particularly important to those who had tried ecigarettes only once or
twice, whereas taste played a notably lesser role in stopping vaping for intensive and
intermittent users. These findings imply that taste, and hence flavourings, are likely to
play a major role in the difference between people only trying ecigarettes versus actually
adopting them for longer term use. Indeed, flavourings might be essential to smoking
cessation in ecigarettes users, because the US study concluded that daily use of e
cigarettes for at least 1 month was strongly associated with quitting smoking after a 2
year followup period, compared with intermittent or no use.
The market for ecigarettes has expanded extremely quickly worldwide. Longterm
research findings on the health effects of vaping are not yet available, and methods for
various assessments, such as toxicology, flavours, respiratory effects and so on, are still
to be agreed upon. However, as vaping products are widely available, publication,
debate and agreement on risk assessment approaches are becoming increasingly
important. Regulations are still developing and are not yet up to date with vaping reality.
Therefore, industry can help to develop appropriate product standards and implement
robust quality management systems. Much of the focus of studies reported thus far has
been related to the risk assessment of the solvents and nicotine in eliquid. Additionally,
screening and risk assessment considerations are generally performed on the ingoing
ingredients of eliquids. However, the main consumer exposure to the eliquid during
normal use is to the aerosol. In this paper we focus on responsible product stewardship
for the flavours that are essential to create consumerrelevant eliquids. We suggest an
approach to toxicological risk assessment of flavours that takes into account the ingoing
flavour ingredients and constituents and the identification, measurement and risk
assessment of any potential thermal breakdown and reaction products.

2. Screening and risk assessments
2.1. Aerosol versus eliquid
The aerosolisation process involves a brief heating period during every puff of an e
cigarette. Published data around heater operating temperatures are scarce, but
estimates have ranged from 40–65 °C (Bertholon et al., 2013 and Westenberger, 2009)
to 170–180 °C (Talih et al., 2015), and even up to 350 °C or higher in the absence of e
liquid (Schripp et al., 2013). Regardless of the exact operating temperatures of individual
vaping products under specific conditions, a heating period introduces the potential for
pyrolysis of compounds and endothermic reactions between them. Additionally, the
compounds can respond in varying degrees to the different processes involved in
aerosolisation, such as evaporation and condensation. Together these factors might
result in changes to the composition of the aerosol versus that of the eliquid.
Appropriately sensitive measurement of the aerosol, therefore, is required for the risk
assessment to take into account potential thermal breakdown and reaction products of
flavouring ingredients (Fig. 1).
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Fig. 1.
Flavour ingredient screening and risk assessment process flow. Abbreviations: CMR – carcinogenic,
mutagenic or toxic to reproduction; GC/MS – gas chromatography/mass spectrometry.
Figure options

2.2. Screening of ingoing ingredients
The first screening step for ingoing ingredients relates to the purity of the compounds
(Fig. 1). As a practical way of minimising risks from potential contaminants in ingredients,
we suggest that only foodgrade flavouring ingredients are used to provide some
reassurance on purity and systemic toxicity. Food flavours, however, are not normally
assessed for inhalation exposures and further safety assurance is required.
A toxicological risk assessment also requires knowledge through full quantitative
disclosure of the individual ingredients and constituents in eliquid. This requirement
sounds obvious, but besides the commercial sensitivity of flavour recipes and sub
flavours, challenges surround consistency and identification of constituents, especially
for ingredients of natural origin. The compositions of naturals vary dependent on
biological and geographical origins and weather and other environmental factors
affecting growth and harvest, and can change over time. Thus, using only naturals that
are approved food flavourings ensures that specific limits have been placed on
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constituents of known toxicological concern. An example of such restrictions can be
found in article 6 of the European food flavouring regulations (European Parliament and
the Council, 2008b).
2.2.1. Ingredients classed as carcinogenic, mutagenic or toxic to reproduction
Exclusion of ingredients from use if they have properties known to be carcinogenic,
mutagenic or toxic to reproduction (CMR) is considered a basic safety precaution. In
general, use of only foodgrade flavourings should already have ensured they are not
CMR, however, because classification criteria can differ per region and several food
flavourings have been grandfathered on to approved lists on the basis of historic use,
exceptions may exist. Therefore our proposed screening criteria also explicitly exclude
any ingredients classed as group 1, 2A or 2B carcinogens in the International Agency for
Research in Cancer classification, as well as any classified as CMR by the US Food and
Drug Administration (FDA) or if a harmonised European classification exists.
Additionally, ingredients that appear on the REACh list for substances of very high
concern (ECHA (European Chemicals Agency), 2014) for human toxicity reasons should
also be avoided, as should all compounds that have been identified by the FDA as
“harmful and potentially harmful compounds” or HPHC in a tobacco smoke context (Food
and Drug Administration (FDA), 2012). For ingredients that are not evaluated or
classified or where only a manufacturer’s selfnotified classification exists, a weightof
evidence approach is recommended that applies criteria to the data as described by the
Globally Harmonized System of Classification.
2.2.2. Respiratory sensitisers
Some discussion has taken place about restricting the inclusion of contact allergens in e
liquids. An evaluation process has been proposed that includes a tolerable no effect level
of 1000 ppm in eliquids, below which the chance of induction of contact sensitisation and
eliciting effects in presensitised people is considered tolerable (Costigan, 2014).
However, the situation is different for respiratory sensitisation. If eliquids were to contain
respiratory sensitisers (i.e. type I allergens and causative agents of immediate
hypersensitivity), inhalation exposure over time could lead to IgEmediated responses,
such as are experienced with hay fever and occupational asthma (e.g. perennial rhinitis,
eczema, breathing difficulties and bronchoconstriction). Although extremely rare, in the
very worst case, people might experience anaphylactic responses, including death. The
potential severity of symptoms related to respiratory allergens, therefore, sets these
substances apart from those causing the more common contact sensitisation.
Additionally, although contact sensitisation is a wellunderstood process with
recognised, robust hazard identification tests and quantitative risk assessment
processes (Api et al., 2008, OECD, 2010 and United Nations, 2013), no validated hazard
identification tests and quantitative risk assessment processes exist for respiratory
sensitisation and the recommended approach relies on a weight of evidence evaluation
(ECETOC, 1999, ILSI HESI, 2014 and United Nations, 2013). Some tests are in use for
hazard identification, such as the measurement of immunoglobulin E (IgE) in mice and
specific guinea pig pulmonary responses (BriaticoVangosa et al., 1994, Kimber et al.,
1996 and Pauluhn, 1996), but their applicability is restricted to certain chemical classes
of compounds. Hazard identification and the derivation of tolerable doses are therefore
based on a weightofevidence approach, where occupational experience especially can
form an important hazard alert function. On top of the identification uncertainties, several
respiratory sensitisers have very low derived noeffect levels, leading to occupational
exposure guidelines being measured in μg/m3 for anhydrides (WHO, 2009), and even 5–
60 ng/m3 for several enzymes (AISE Enzymes Occupational Exposure Working Group,
2013).

3. Review of existing toxicological evidence
If flavouring ingredients pass the screening stage, a review of the existing toxicological
data should follow. This approach will contribute to identifying any evidence of inhalation
specific issues that might make a compound unsuitable for use in an inhalation product.
An example is the potential for diacetyl and 2,3pentanedione to cause bronchiolitis
obliterans (Cummings et al., 2014, Farsalinos et al., 2014 and Halldin et al., 2013).
Much of the traditional flavour testing has focussed on oral exposure. This can provide
valuable information with regards to potential systemic toxicity of the flavour but does not
provide information on potential effects on the respiratory tract and does not take into
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account any possible effect from the brief heating the flavour undergoes in the
aerosolisation process. In that context, it is worth noting hundreds of flavours have been
tested via the inhalation route as part of cigarette exposures (Baker et al., 2004a, Baker
et al., 2004b, Baker et al., 2004c, Gaworski et al., 2011, Renne et al.,
2006 and Vanscheeuwijck et al., 2002). Individual flavours or groups of flavours were
added to the tobacco rod and the resultant smoke was analysed for priority smoke
constituents and tested in several in vitro tests as well as 90day rat inhalation studies. In
general, addition of the flavours had no effect on, or reduced the levels of most of the
measured smoke constituents. Even in the few instances where some increases in
smoke constituents were observed, these changes did not affect the smoke’s in vitro
cytotoxicity, in vitro bacterial mutagenicity, in vitro mammalian genotoxicity or inhalation
toxicity. Because this testing used the inhalation route of exposure and included heating
of the flavours, it provides some qualitative reassurance on those flavours that can add to
the weight of evidence evaluation of a flavour compound for use in an electronic
cigarette. However, the flavours were tested against a background of cigarette smoke,
which itself causes toxicity, and the temperatures reached in a burning cigarette are
many hundreds of degrees centigrade higher than that of vaping products. Therefore the
main value of this vast body of data is as a source of potential alerts that a flavour may
require further investigation if some equivocal or adverse effect were seen. For example,
at very high inclusion levels (10% of the tobacco rod), the addition of spearmint oil
resulted in equivocal results, the depression of body weight gains and increased atrophy
of olfactory epithelia in male rats only ( Coggins et al., 2011a). In contrast, some other
ingredients, most notably glycerol triacetate and lactic acid, have been seen to
ameliorate the inhalation toxicity traditionally seen from cigarette smoke ( Coggins et al.,
2011b and Coggins et al., 2011c). These effects may well be mediated via interactions
that are not relevant to vaping products, but they act as an alert that further investigation
is required.
Where there is no inhalation data that is suitable for hazard assessment or hazard
characterisation of the ingredient itself, local responses observed via other exposure
routes might help inform the risk assessment in a qualitative way. For example, if a
compound has shown irritation potential via dermal and/or ocular exposures, it is likely
that respiratory irritation will also be a relevant end point. Additionally, relevant toxicity
data on structural analogues might be available. Considerations from scientific bodies in
establishing occupational exposure guidelines can also be very helpful in deliberating the
weight of evidence, which is needed to integrate the resulting multitude of, largely
qualitative, information.
Within a weight of evidence approach, to help strengthen rationales for quantitative
interpretation of the information, looking at the rules for mixture classifications laid down
in the European Classification Labelling and Packaging regulations can also be helpful
(European Parliament and the Council, 2008a). The regulation includes generic cutoff
concentrations that are defined per toxic end point. If compounds are present below the
levels given, their presence does not need to be taken into account when establishing the
hazard classification of the overall mixture via the calculation route. This effectively
presents a practical rule of thumb, with some regulatory support, below which a
compound’s toxicity is not expected to contribute significantly to the overall toxicity of that
mixture.

4. Use of toxicological thresholds of concern
Some foodgrade flavouring ingredients have surprisingly little to support them other than
generally recognised as safe (GRAS) status, which can on occasion rely only on historic
use free from known issues. Such qualitative support does not easily translate into
supportable levels in product. In that context, another useful threshold concept that can
be helpful when there is a lack of data on local and systemic toxicity is the toxicological
threshold of concern (TTC). The TTC concept and approach have recently been
reviewed by several regulatory authorities and advisory organs (EFSA Scientific
Committee, 2012, Nielsen and Larsen, 2011 and Scientific Committee on Consumer
Safety (SCCS) et al., 2012). Although the concept was originally proposed in the context
of contaminant risk assessment and prioritisation, much extension and validation work
has since been published, and TTC is now recommended for chemical risk assessment
in many situations beyond contaminants (see Table 1 and Table 2 for details).
Table 1.
Overview of oral TTCs.
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Source

Area of
use

COM

TTC

Comments

Refs.

0.15 μg/day

For genotoxins and mutagens

COM (2012)
Kroes et al.
(2004)

International
Life
Sciences
Institute

Food

0.15 μg/day

For compounds with structural alerts for
genotoxicity

FDA
Threshold of
Regulation

Food
contact
articles

1.5 μg/day
or 0.5 ppb

Substances found in food at 0.5 ppb
FDA (1995)
(derived from 1.5 μg/day) or less, do not
require regulation as food additives
Applied to substances regardless of their
toxicity profile (i.e. could be a carcinogen)
Based on oral data on 709 carcinogens,
resulting in 96% probability that cancer life
time risk is less than 10−6, assuming 10%
probability of the unknown compound
being a carcinogen, derived in (Munro,
1990)

European
Medicines
Agency and
ICH
proposal

Human
medicines

1.5 μg/day

For nonthreshold, genotoxic
contaminants
Estimated 10−5 life time cancer risk
considered acceptable rather than 10−6
due to anticipated benefits from medicines

EMEA,
2006 and ICH,
2013

International
Life
Sciences
Institute

Food
(JECFA)

1.5 μg/day

For nongenotoxins that are not metals,
metalcontaining compounds,
polyhalogenated dibenzodioxins, 
dibenzofuran, biphenyls, aflatoxinlike,
azoxy or Nnitroso compounds

Kroes et al.
(2004)

International
Life
Sciences
Institute

Food

18 μg/day

For organophosphates

Kroes et al.,
(2004)

FDA
threshold of
regulation
proposal
(not
adopted)

Food
contact
articles

45 μg/day

For compounds without structural alert for
carcinogenicity, regardless of the results
of Ames testing, with
LD50 > 1000 mg/kg body weight per day
Based on:
Linear, low dose extrapolation to a less
than 10−6 cancer life time risk using the
lowest TD50 – value for 709 rodent
carcinogens
Oral, reproductive toxicant data on 3306
compounds
Other repeat dose toxicology studies on
2542 compounds

Cheeseman et
al. (1999)

International
Life
Sciences
Institute

Food
(JECFA
and
EFSA)

90 μg/day

For compounds of structural Cramer class
3 that are not genotoxins, metals, metal
containing compounds, polyhalogenated
dibenzodioxins, dibenzofuran, biphenyls,
aflatoxinlike, azoxy or Nnitroso
compounds
Based on 100fold safety factor times 5th
percentile of NOEL distribution of the
most sensitive species, sex and (non
carcinogenicity) toxicological end point for
the compounds of this Cramer class in a
database containing oral data on 613
substances
JECFA use also takes into account any
available information on structureactivity
relationships, metabolism and intake and
toxicology data on groups of structurally
related compounds

Kroes et al.
(2004)

International
Life
Sciences
Institute)

Food
(JECFA
and
EFSA)

540 μg/day

For compounds of structural Cramer class
2. Otherwise same comments as for
90 μg/day TTC

Kroes et al.
(2004)

International
Life
Sciences
Institute

Food
(JECFA
and
EFSA)

1800 μg/day

For compounds of structural Cramer class
1. Otherwise same comments as for
90 μg/day TTC

Kroes et al.
(2004)

Abbreviations: COM – UK Committee on Mutagenicity of Chemicals in Food, Consumer Products and the
Environment. TTC – toxicological threshold of concern. JECFA – Joint FAO/WHO Expert Committee on
Food Additives. EFSA – European Food Safety Agency. ICH – International Conference on Harmonisation
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of Technical Requirements for Registration of Pharmaceuticals for Human Use. LD50 – median lethal dose.
TD50 – median toxic dose. NOEL – no observed effect level.
Table options

Table 2.
Overview of inhalation TTCs.
Area of
use

TTC

Comments

Refs.

Organic
air toxins

0.7 μg/day or
0.03 μg/m3

Based on recalculating the US FDA oral TTC of
0.02 μg/kg body weight per day for unknown
compounds (including carcinogens), to
continuous, environmental inhalation exposure,
assuming 50% of the oral TTC, 70 kg body
weight and 20 m3 inhalation rate/day
Validated by comparing against 1857 air
guideline values: only 4 (i.e. 0.2%) were below
the concentration of no toxicological concern
Where these air reference values were
occupational exposure guidelines, they were
adjusted for exposure duration (continuous
instead of 8 h/day, 5 days/week) and a safety
factor 10 was used to account for greater
variation in sensitivity of general population
versus healthy workers

Drew and
Frangos (2007)

Heatnot
burn
tobacco
product

1.5 μg/day

RJ Reynolds Eclipse risk assessment

R.J. Reynolds
Tobacco
Company
(1988)

Cigarettes

1.5 μg/day or
0.05 μg/cig or
0.025 ppm cut filler
concentration

Phillip Morris International threshold for
substances (ingredients and contaminants)
below which they do not require evaluation.
Based on FDA threshold of 1.5 μg/day,
assuming 40 cigarettes per day, 0.8 g of
tobacco, 100% transfer into smoke,
mainstream to side stream ratio of 80:20 and
100% absorption by the lung

Dempsey et al.,
2011 and Phillip
Morris USA,
2009

Industrial
chemicals

2.7 μg/day or
2.3 ∗ 10−5 ppm/day

Cramer class 3 compounds, excluding
genotoxins and organophosphates
Based on data on 250 Cramer class 1 or 2
compounds in RepDose database

Escher et al.
(2013)

Industrial
chemicals

4 μg/day or
2.4 * 10−5 ppm/day

Cramer class 3 compounds, excluding
genotoxins and organophosphates
Based on data on 122 compounds in RepDose
database

Escher et al.
(2010)

Consumer
aerosol
products

170 μg/day

Cramer class 3 compounds, excluding
genotoxic carcinogens. Based on 92 rat
inhalation studies. If the study was less than
life time, adjustment factors as per REACh
TGD were applied
Based on systemic effects, local effects of
same group would have led to TTC of
470 μg/day (i.e. systemic TTC will protect for
that as well)

Carthew et al.
(2009)

Industrial
chemicals

180 μg/day

Cramer class 1 compounds, excluding
genotoxins and organophosphates
Based on data on 122 compounds in RepDose
database

Escher et al.
(2010)

Consumer
aerosol
products

980 μg/day

Cramer class 1 compounds, excluding
genotoxic carcinogens. Based on 92 rat
inhalation studies. If the study was less than
life time, adjustment factors as per REACh
TGD were applied
Based on systemic effects, local effects of
same group would have led to TTC of
1400 μg/day (i.e. systemic TTC will protect for
that as well)

Carthew et al.
(2009)

Industrial
chemicals

3979 μg/day or
4.7 * 10−2 ppm/day

Cramer class 1 compounds
Based on data on 250 Cramer class 1 or 3
compounds in RepDose database

Escher et al.
(2013)

Abbreviations: TTC – toxicological threshold of concern. FDA – Food and Drug Administration. TGD –
technical guidance document.
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We propose TTC as a suitable concept for risk assessing two classes of vaping aerosol
compounds:
(1) Ingredients where the supporting toxicological data is qualitative and does not lend
itself to the quantitative derivation of a DNEL;
(2) Thermal degradation and reaction products of ingredients, as long as the
compounds do not belong to the classes of chemicals for which the TTC approach is
deemed inappropriate, as specified in (Scientific Committee on Consumer Safety
(SCCS) et al., 2012). A distinction is made between ingredients and thermal
degradation and reaction products, because ingredients will be well defined
compounds for which CMR hazards have already been excluded (see Section 2)
and for which there will usually be toxicological data or other product experience
available (as per Section 3). In contrast, for lowlevel contaminants, chemical
identification and toxicological data might be limited and no hazard screening has
taken place.
Several proposals for inhalation TTCs have been made (Table 2). They differ largely by
the type of compound that was in the databases used to derive the no observed effect
levels/no observed effect concentrations from, viz. industrial chemicals (Escher et al.,
2010 and Escher et al., 2013), air pollutants or industrial chemicals with inhalation
occupational exposure guidelines (Drew and Frangos, 2007) or ingredients of consumer
aerosol products (Carthew et al., 2009). The TTCs derived from industrial chemicals and
organic air pollutants were based on compounds generally considered to be potentially
toxic. In contrast, flavouring ingredients will already have been subject to the specific
selection criteria described earlier. The more relevant TTCs for this group of compounds,
therefore, are those derived from consumer aerosol products. Carthew et al. derived
TTCs for systemic and local effects from inhalation exposure (Carthew et al., 2009). For
compounds in Cramer classes 1 and 3, the TTCs derived for systemic effects were lower
than those for local effects (class 1 TTC for systemic effects 980 μg/day vs 1400 μg/day
for local effects; class 3 TTC for systemic effects 170 μg/day vs 470 μg/day for local
effects). We propose that the use of the most stringent of the TTCs derived from
inhalation studies are appropriately conservative for risk assessment of flavouring
ingredients for ecigarettes (i.e. 980 μg/day for Cramer class 1 compounds and
170 μg/day for Cramer class 3 compounds). Because the database did not contain
sufficient Cramer class 2 compounds to derive a TTC, the conservative approach is
taken of applying the Cramer class 3 TTC to Cramer class 2 compounds.

5. Risk assessment of potential thermal breakdown products
As per the process described in Fig. 1, the aerosol needs to be measured to identify any
potential reaction and breakdown products of flavours. Emerging data (internal,
unpublished) indicate that vaping the same eliquid in different devices can result in quite
different aerosols. This is no surprise to vapers who are well aware that different devices
require different types of eliquids and a variety of vaping websites provide user
experience on the kind of vapour produced by different eliquids in different types of
vaping devices.
Any flavour related new compounds can be seen as aerosol contaminants and should be
risk assessed for inhalation using the same standard principles as applied to the ingoing
ingredients. For example, common findings are the formation of acetals from propylene
glycol and flavours with an aldehyde moiety (Costigan et al., 2014). Such acetals are
sensitive to hydrolysis and will most likely hydrolyse back into the ingoing flavour and
propylene glycol in the high humidity environment in the respiratory tract or as part of the
metabolic pathway.
However, one big difference between ingoing flavour ingredients and potential thermal or
reaction products is that, where compounds with CMR properties and respiratory toxicity
have been excluded from use as ingredients, no such restrictions can be applied to these
contaminants that might be found in the aerosol. Therefore, if the risk assessment of the
compound relies on a TTC approach, use of TTCs derived from more conservative
databases than that used for flavouring ingredients, is appropriate. The inhalation TTCs
proposed on the basis of industrial chemical and air pollutant databases show substantial
variation (Table 2). If the type of chemicals is not restricted to those suitable for use in
aerosol consumer products, the breadth of potential chemical classes is widened
notably. Relative to that breadth, limited numbers of chemicals are included in the
720
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databases on which the proposed TTCs are based. For inhalation exposures, the
scientific consensus is therefore that routetoroute extrapolation from wellsubstantiated
oral values is the preferred option (Hollnagel et al., 2013, Schilter, 2013, Scientific
Committee on Consumer Safety (SCCS) et al., 2012 and Williams et al., 2013). A
suitable safety factor needs to be derived, therefore, to derive contaminant inhalation
thresholds based on the wellestablished oral TTCs.
In this context, it is worth reiterating the observation that for Cramer class 1 and 3 aerosol
ingredients, the TTCs derived from inhalation data for systemic effects were lower than
those for local effects (Carthew et al., 2009). This finding is in contrast to the assumption
sometimes made that the respiratory tract could have a high sensitivity to local effects
and that they would therefore be likely to dictate the overall TTC. This hypothesis was
recently investigated by reviewing inhalation studies from an expanded RepDose
database (296 compounds) for local versus systemic No Observed Effect Concentration
(NOEC) values and local versus the most sensitive NOEC regardless of toxic end point.
This demonstrated that these three NOEC distributions were not dissimilar and did not
confirm a particular sensitivity of the respiratory tract to local end points (Escher et al.,
2013).
The Cramer class 1 TTC derived from inhalation data on consumer aerosol ingredients is
approximately half that of the traditional Cramer class 1 TTC derived from oral data (i.e.
970 μg/day vs 1800 μg/day). For Cramer class 3 compounds the inhalationderived TTC
was higher than that derived from oral data, but would have been highly influenced by the
aerosol database having excluded the most toxic of the Cramer class 3 compounds. The
factor 2 difference found in the Cramer class 1 comparison is in line with the default oral
to inhalation bioavailability extrapolation recommended by REACh (ECHA (European
Chemicals Agency), 2012). It is also qualitatively compatible with considerations
expressed at an international workshop in which extrapolation of oral TTCs to inhalation
values were discussed. On the one hand it was noted that TTC values for inhalation
exposures might be expected to be lower than those from oral exposures due to high
absorption and low firstpass detoxification on uptake from the lungs. On the other hand,
however, it was recommended an appropriate form of interspecies scaling should be
used instead of the default factor of 10 used in deriving the oral values (Dewhurst and
Renwick, 2013), as in the risk assessment guidance, such as that from REACh (ECHA
(European Chemicals Agency), 2012), which will at least partially compensate for the
expected higher absorption and lower detoxification effects in deriving human inhalation
TTCs from the oral data.
In addition to route extrapolation considerations, duration of exposure needs to be taken
into account. As a default, comparisons of chronic oral to chronic inhalation exposure
convert the data to exposure for 24 h/day. This is unrealistic for exposure from vaping
products. If we conservatively assume that approximately half of a user’s waking hours
are spent vaping, exposure would be for 8 h instead of 24 h. A combined duration–route
extrapolation factor of 0.67 (i.e. 8/24 * 2) would, therefore, be appropriate. However,
because each of the inhalation databases used in the comparisons had its own
limitations, we propose an oral to inhalation extrapolation factor of 1 for TTCs for aerosol
contaminant risk assessment for vaping products. As a result, the TTCs established for
oral exposures (Kroes et al., 2004), including the restrictions on chemical class, can be
directly applied to contaminant aerosol risk assessment. As with ingredients, the number
of Cramer class 2 compounds evaluated is highly limited and, therefore, we suggest that
Cramer class 3 TTC values be applied to Cramer class 2 contaminants. Thus, a TTC of
1800 μg/day is proposed for Cramer class 1 compounds, and a TTC of 90 μg/day for
Cramer class 2 and 3 compounds.
In the first instance it seems incongruous that the TTC proposed for Cramer class 1
contaminants (1800 μg/day) is higher than that proposed for Cramer class 1 ingredients
(970 μg/day). However, in the light of the exposure estimates with which these TTCs will
be used, the difference becomes justifiable. Ingredients can be expected to consistently
end up in the vaping aerosol and, therefore, the consumer will be exposed with every
puff. In contrast, the occurrence and level at which reaction and thermal breakdown
products might occur in the aerosol will vary. For example, storage and transport
conditions of the eliquid and how long it has been open to the air will influence levels of
reaction products. Potential thermal degradation can be influenced by the length of a
puff, the air flow of the individual puff, how recently the coil has been replaced, etc. As a
default, good risk assessment practice dictates that worst case, measured peak
exposures should be the value from which to estimate realistic worst case consumer
721
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exposures. As a result of the intermittent presence of contaminants versus the consistent
presence of ingredients, chronic exposure estimations derived from peak exposures will
thus be more of an overestimate for aerosol contaminants than for ingredients. The TTCs
have been based on chronic, lowlevel exposures. This is an exposure pattern for which
the average exposures over time are generally more relevant than peak exposures.
Therefore, a higher TTC can be applied to the estimated worst case exposures derived
for contaminants from the aerosol measurements than that estimated for ingredients.
The TTC concept is also helpful in the practical question of how accurate the analytical
data should be that inform the risk assessment of the aerosol contaminants. Daily
exposure to an unknown contaminant is generally taken to be tolerable at levels lower
than 1.5 μg per day (Table 1). We propose the limit of detection for the general gas
chromatography scan used to identify if there are any contaminants in the aerosol, is
based on this concept. For vaping products, the estimated daily number of puffs has
been reported as on average 120 puffs/day (25th percentile 80, 75th percentile 200),
based on online questionnaire data from 3587 participants, whose median duration of e
cig use was 3 months (Etter and Bullen, 2011). Older internet survey data from the same
team indicated the 81 everusers of ecigarettes drew a median of 175 puffs per day
(Etter, 2010). A reasonably conservative estimate, therefore, would be 300 puffs/day. To
detect an estimated intake of 1.5 μg/day over 300 puffs/day, requires a limit of detection
of approximately 1500 ng/300 puffs = 5 ng/puff.
Application of the TTC approach to aerosol contaminant risk assessment is only one
option. Dependent on the available data and casebycase considerations, other risk
assessment approaches can be applied instead. For example, the estimated exposure
level can be compared to those from other exposures that are considered acceptable or
tolerable, such as environmental background exposures or exposures via the diet.
Comparisons can also be made with exposures from appropriate comparator products.
Currently the vast majority of ecigarette users start vaping when they are smokers, and
the vaping generally results in smoking cessation or reductions in cigarette consumption
(ASH (Action on Smoking and Health), 2014; Biener and Hargraves, 2014, Brown et al.,
2014 and Etter and Bullen, 2011). At least some of the small percentage of never
smokers who vape are thought to have also considered cigarette smoking but decided on
vaping instead. Thus, the percentage of never smokers among ecigarette users,
especially those using them as a smoking replacement, could increase. Overall, for most
established users today, vaping is a cigarette replacement activity and therefore
exposures from cigarettes are a reasonable comparator. However, this comparator
should only be applied to unavoidable aerosol contaminants, such as the thermal
breakdown and reaction products from the humectants and nicotine. Although flavours
are an essential part of an eliquid, no one flavour is irreplaceable. Supportability on the
grounds of resulting in less exposure than cigarettes should therefore not be applied to
individual flavouring compounds. For flavourings, a risk assessment could, for example,
support the ingredients based on an absence of effects over and above those seen with a
flavourfree version of the same eliquid aerosol. An appropriate comparator might also
be the range of compounds measured in aerosol from goodquality commercially
available products, but the market place is currently mixed and quality might be hard to
define.

6. Conclusions
Flavouring ingredients are an essential part of vaping products, but inhalation data
suitable for setting supportable levels in eliquids, exist on only a limited number of
compounds. We therefore suggested a practical approach to risk assessment of ingoing
flavouring ingredients in eliquid and potential thermal breakdown and reaction products
in the aerosol (i.e. contaminants). We recommend excluding flavouring ingredients with
CMR properties or respiratory sensitisation properties (Fig. 1). Additionally, to provide a
base level of reassurance on systemic toxicity and restrict the level of potentially toxic
contaminants, we recommend that only foodgrade flavourings are used. Risk
assessment should take into account the published data on ingredients to help exclude
compounds with known specific inhalation issues. The application of inhalation TTCs can
be useful for compounds with limited toxicological data on which to base a quantitative
inhalation risk assessment. The most stringent of the TTCs derived from inhalation data
on consumer aerosol ingredients are proposed as applicable for flavour ingredient risk
assessment, that is, 970 μg/day for Cramer class 1 compounds and 170 μg/day for
Cramer class 2 and 3 compounds. For aerosol contaminants, TTCs derived from other
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databases are more relevant and other exposure considerations apply. Therefore, a TTC
of 1800 μg/day is considered appropriate to apply to worstcase exposure estimates for
Cramer class 1 contaminants and 90 μg/day for Cramer class 2 and 3 contaminants. Risk
assessment also needs to be informed by appropriate analytical measurements to
identify the potential aerosol contaminants. We suggest a gas chromatographic
technique is employed with a limit of detection of approximately 5 ng/puff.
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a b s t r a c t
Leading commercial electronic cigarettes were tested to determine bulk composition. The e-cigarettes
and conventional cigarettes were evaluated using machine-pufﬁng to compare nicotine delivery and relative yields of chemical constituents. The e-liquids tested were found to contain humectants, glycerin
and/or propylene glycol, (P75% content); water (<20%); nicotine (approximately 2%); and ﬂavor
(<10%). The aerosol collected mass (ACM) of the e-cigarette samples was similar in composition to the
e-liquids. Aerosol nicotine for the e-cigarette samples was 85% lower than nicotine yield for the conventional cigarettes. Analysis of the smoke from conventional cigarettes showed that the mainstream cigarette smoke delivered approximately 1500 times more harmful and potentially harmful constituents
(HPHCs) tested when compared to e-cigarette aerosol or to pufﬁng room air. The deliveries of HPHCs
tested for these e-cigarette products were similar to the study air blanks rather than to deliveries from
conventional cigarettes; no signiﬁcant contribution of cigarette smoke HPHCs from any of the compound
classes tested was found for the e-cigarettes. Thus, the results of this study support previous researchers’
discussion of e-cigarette products’ potential for reduced exposure compared to cigarette smoke.
Ó 2014 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/3.0/).

1. Introduction
Electronic cigarettes (e-cigarettes) are a relatively new consumer product. Unlike conventional cigarettes, e-cigarettes do
not burn tobacco to deliver ﬂavor. Instead, they contain a liquidbased ﬂavorant (typically referred to as e-liquid or e-juice) that
is thermally vaporized by an electric element. This liquid typically
consists of a mixture of water, glycerin, and/or propylene glycol.
The liquid also contains nicotine and ﬂavor, although nicotine-free
products are available.
While there are decades of characterization studies and numerous standardized analytical procedures for conventional cigarettes,

Abbreviations: ACM, aerosol collected mass; HPHC, harmful and potentially
harmful constituents; CO, carbon monoxide; TSNA, tobacco-speciﬁc nitrosamines;
PAA, polyaromatic amines; PAH, polyaromatic hydrocarbons; LOQ, limit of quantitation; LOD, limit of detection; CAN, Health Canada Test Method T-115; blu CTD,
Classic Tobacco Disposable; blu MMD, Magniﬁcent Menthol Disposable; blu CCH,
Cherry Crush, Premium, High Strength; SKYCIG CTB, Classic Tobacco Bold; SKYCIG
CMB, Crown Menthol Bold; MGB, Marlboro Gold Box; L&B O, Lambert & Butler
Original; L&B M, Lambert & Butler Menthol; TPM, total particulate matter; PG,
propylene glycol.
⇑ Corresponding author. Fax: +1 336 335 6640.
E-mail address: rtayyarah@lortobco.com (R. Tayyarah).

relatively little published analytical data exists for commercial ecigarette products. Furthermore, no standardized test methods or
reference products exist for e-cigarettes.
Electronic cigarettes are generally purported to provide reduced
exposure to conventional cigarettes’ chemical constituents because
they deliver ﬂavors and nicotine through vaporization rather than
by burning tobacco. Goniewicz et al. (2014) reported low levels of
select chemical constituents in select e-cigarette brands commercially available in Poland. A recent review of analyses from diverse
e-cigarettes shows comparatively simple chemical composition
relative to conventional cigarette smoke (Burstyn, 2014). However,
limited published results exist for commercial products that represent a signiﬁcant presence in the marketplace (Cheng, 2014).
The purpose of this study was to evaluate e-cigarette products
with a signiﬁcant presence in the marketplace for bulk composition,
including nicotine, and for select constituents for comparison with
conventional cigarette products. Three blu eCigs products (approximately 50% of the US market) and two SKYCIG products (approximately 30% of the UK market) were chosen for evaluation.
Marlboro Gold Box (US), and Lambert & Butler Original and Menthol
products (UK), with signiﬁcant market share in their respective geographical areas, were included in the study for conventional cigarette comparisons.

http://dx.doi.org/10.1016/j.yrtph.2014.10.010
0273-2300/Ó 2014 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/3.0/).
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The products used in the study were evaluated for content and
delivery of major ingredients (glycerin, propylene glycol, water,
and nicotine) and for select constituents (carbon monoxide (CO),
carbonyls, phenolics, volatile organic compounds (volatiles), metals, tobacco-speciﬁc nitrosamines (TSNAs), polyaromatic amines
(PAAs), and polyaromatic hydrocarbons (PAHs)). Many of these
constituents are included in cigarette industry guidance issued
by the FDA that includes reporting obligations for harmful and
potentially harmful constituents (HPHCs) in cigarette ﬁller and
smoke under section 904(a)(3) of the 2009 Family Smoking Prevention and Tobacco Control Act (FDA, 2012). For delivery studies,
the conventional cigarettes were smoked under an intense pufﬁng
regime published by Health Canada (1999). The e-cigarettes were
tested using minimal modiﬁcations to this smoking regime.
Ninety-nine puffs were used to collect approximately the same
aerosol mass as obtained from conventional cigarette testing.
Ambient ‘air’ samples, empty port collections, were included as a
negative control of aerosol testing for cigarette constituents (i.e.
HPHC).
2. Materials and methods
2.1. Test products
Two disposable e-cigarette products and three rechargeable ecigarette products were obtained from the manufacturers. Three
conventional cigarette products were purchased through wholesale or retail sources for testing. Information for each of the products is listed in Table 1.
2.2. Methods overview
ISO 17025 accredited analytical methods were used to evaluate
the cigarette samples for select HPHCs in mainstream smoke. Ofﬁcial methods are cited and other, internally validated, methods are
brieﬂy described for general understanding. Furthermore, because
no standardized methods exist for e-cigarette analysis, the methods used to evaluate the conventional cigarettes were adapted to
evaluate the e-cigarette products and the study blanks (room
air). In an effort to maximize signal and lower methods’ limits of
quantitation, aerosol collection amounts were maximized (but
maintained below breakthrough) and extraction solvent volumes
were minimized. In some cases, alternative instrumentation was
employed to improve detection. For example, mainstream smoke
TSNAs were analyzed by GC–TEA while aerosol and air blank samples were analyzed by LC–MS/MS. Accuracy, precision, and method
limits of quantitation and detection (LOQ and LOD) were veriﬁed
for each method. On average, accuracy and method variability for
the analytes tested were determined to be 98% and 3%, respectively. Analyte LOD and LOQ information is listed in Supplemental
Appendix A Tables 1 and 2. Method resolution for low levels of
analytes was inﬂuenced by background levels of select analytes
in air control samples. These background levels are attributed to
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instrument or smoking machine carry-over as evidenced in solvent
or air blanks. In addition, the high concentration of glycerin and
water in e-cigarette aerosol present challenges for volatile-based
measurement systems (i.e. GC). Additional method reﬁnements
and dedicated e-cigarette pufﬁng machines are two areas for consideration to improve e-cigarette aerosol method sensitivities.
Method development and veriﬁcation details for e-cigarette liquids
and aerosols are the subject of a future publication.
2.3. Smoke and aerosol collection
Cigarette preparation and machine smoking for conventional
cigarettes are described in Health Canada Test Method T-115
(CAN) (1999). Two to three cigarettes were smoked per replicate
for conventional cigarettes and 99 puffs were taken from single
e-cigarettes for no more than approximately 200 mg of particulates collected per pad. Three to ﬁve replicates were tested for each
measurement. Prior to analysis, ﬁlter pads from cigarette smoke
collection were visually inspected for overloading of particulates,
as evidenced by brown spotting on the back of the ﬁlter pad. To
ensure no overloading of particulates for aerosol collection, e-cigarette units were weighed before and after collection to verify that
product weight change and ﬁlter pad weight change were comparable. Air blanks were prepared by pufﬁng room air (99 puffs)
through an empty smoking machine port to the indicated trapping
media for an analysis method. These air blank samples were prepared and analyzed in the same manner and at the same time as
the e-cigarette aerosol samples. Smoke and aerosol collection sections were conducted separately. Smoke and aerosol particulate
was collected onto 44 mm glass ﬁber ﬁlter pads with >99% particulate trapping efﬁciency for each replicate analysis. For carbonyls,
smoke/aerosol was collected directly by two impingers, in series.
For smoke metals analysis, electrostatic precipitation was used.
For volatiles and PAH determinations, single chilled impingers
were placed in-line with the ﬁlter pads. e-Liquid glycerin and nicotine were quantitated using GC–FID and/or GC–MS using a
method equivalent to ISO 10315 (ISO, 2000a). e-Liquid water was
quantitated using Karl Fischer analysis. A reference e-liquid was
developed and used as a testing monitor for ingredient determinations in the e-liquid samples. The reference e-liquid is composed
primarily of glycerin, propylene glycol, and water with low levels
of nicotine, menthol, and Tween 80. The Tween 80 is added to
improve solubility of menthol in the solution. The reference is
not meant to directly mimic an e-liquid used for consumption
but merely used for analytical control charts. Three replicates were
tested for each sample and the reference.
2.4. Analytical assays
Carbon monoxide was determined concurrently with aerosol
and smoke collection for nicotine and water and analyzed by NDIR
using ISO method 8454:2007 (ISO, 2007). Carbonyls were trapped
using 2,4-dinitrophenylhydrazine as a derivatizing agent with

Table 1
List of cigarette and e-cigarette products tested.
Product

Manufacturer

Product type

Nicotine information provided on packaging

Classic Tobacco Disposable (blu CTD)
Magniﬁcent Menthol Disposable (blu MMD)
Cherry Crush, Premium, High Strength (blu CCH)
Classic Tobacco Bold (SKYCIG CTB)
Crown Menthol Bold (SKYCIG CMB)
Marlboro Gold Box (MGB)
Lambert & Butler Original (L&B O)
Lambert & Butler Menthol (L&B M)

blu eCigs
blu eCigs
blu eCigs
SKYCIG
SKYCIG
Philip Morris USA
Imperial Tobacco
Imperial Tobacco

Disposable e-cigarette
Disposable e-cigarette
Rechargeable e-cigarette
Rechargeable e-cigarette
Rechargeable e-cigarette
Conventional cigarette
Conventional cigarette
Conventional cigarette

Content: 24 mg/unit
Content: 24 mg/unit
Content: 16 mg/unit
Content: 18 mg/unit
Content: 18 mg/unit
–
Yield: 0.9 mg/cig (ISO)
Yield: 0.5 mg/cig (ISO)

729

706

R. Tayyarah, G.A. Long / Regulatory Toxicology and Pharmacology 70 (2014) 704–710

subsequent analysis by UPLC–UV using CORESTA method 74
(CORESTA, 2013). For phenolics determination, ﬁlter pads were
extracted with 20 mL of 1% acetic acid/2.5% methanol (MEOH) in
water using 30 min of agitation. Extracts were analyzed by UPLCﬂuorescence detection using a C18 column for separation. For volatiles analysis, ﬁlter pads and impinger solutions (20 mL MEOH)
were combined. Extracts were analyzed by GC–MS in SIM mode
using a WAX capillary column. For metals analysis, cigarette smoke
was collected using an electrostatic precipitator while e-cigarette
aerosol was collected on glass ﬁber ﬁlter pads. After smoking, the
cigarette smoke condensate was rinsed from the electrostatic precipitation tube using methanol. The dried condensates were
digested using hydrochloric (10% v/v), nitric acids (80% v/v), and
heat and were diluted prior to analysis by ICP-MS. For aerosol samples, ﬁlter pads were extracted using 20 mL of a mixture of nitric
(2% v/v) and hydrochloric acids (0.5% v/v) using wrist action shaker
(20 min). Resultant extracts were analyzed by ICP-MS equipped
with an octapole reaction cell.
For TSNA analysis of smoke, samples were extracted in nonpolar solvent, treated to an SPE clean-up, concentrated and analyzed
by GC–TEA following CORESTA method 63 (CORESTA, 2005). For
TSNA analysis of aerosol samples, ﬁlter pads were extracted with
20 mL of 5 mM aqueous ammonium with 15 min of shaking.
Extracts were analyzed by LC–MS/MS with a C18 column. For
PAA determinations, ﬁlter pads were extracted using 25 mL of 5%
HCl (aq) and shaking (30 min) followed by solvent exchange and
derivatization with pentaﬂuoropropionic acid anhydride and trimethylamine. After an SPE clean-up step (FlorisilÒ SEP-PAK), samples were analyzed by GC–MS in SIM mode using negative
chemical ionization. PAH analysis was conducted by extraction in
MEOH followed by SPE clean-up and analysis by GC–MS in SIM
mode (Tarrant et al., 2009).
The results obtained from these analyses were tabulated as
mean ± one standard deviation for levels of selected compounds
in Supplementary Appendix A. In cases where quantiﬁable
amounts of analyte were present in an e-cigarette aerosol sample
above that of the associated air blanks, an Analysis of Variance
(ANOVA) was used to compare the means for the cigarette smoke
data with respective aerosol data. Statistical analyses were performed using JMP 10.0.0 (SAS Institute, Inc. Cary, NC, USA). The signiﬁcance level was established as p < 0.05 for all comparisons.

range of consumer smoking behaviors. Thus, standardized equipment, cigarette reference products, and methodology have been
established to allow comparison of different products under a common set of controlled conditions. ISO 3308:2000E and Health Canada (CAN) methods are frequently used for standardized smoking
of conventional cigarettes for the purposes of laboratory comparisons among products (ISO, 2000b; Health Canada, 1999). Following
each of these methods, conventional cigarettes are smoked to a
speciﬁed butt length using a ﬁxed and speciﬁed pufﬁng volume,
duration, and interval.
Regarding e-cigarette experimentation, there is no generally
accepted standard e-cigarette pufﬁng regime at this time. Topography studies are limited but anecdotal information indicates e-cigarette usage depends greatly on the individual consumer and
product design and capabilities. For the purposes of this study,
our objective was to collect sufﬁcient aerosol to be able to detect,
if present, select HPHCs. A wide range of parameters would be adequate to accomplish this. Given the objectives of this study, use of
collection parameters which are compatible with conventional and
electronic cigarettes was essential for facilitating comparisons
between cigarette smoke and e-cigarette aerosol. The more intense
of the standard regimes used with cigarettes, CAN, which requires
55 mL puffs taken twice a minute, was adapted for this investigation. The key difference required for testing e-cigarettes with the
CAN method is that a ﬁxed puff count (rather than ‘butt length’)
is necessary for aerosol collection. A standard of 99 puffs was
adopted for all e-cigarette and air blank analyses. This puff count
provides similar total particulate collection per pad between the
e-cigarette samples and the conventional cigarette testing. This
also represents approximately 11 times more puffs than are typically observed for a conventional cigarette. Marlboro Gold Box,
L&B O, and L&B M averaged 9.1, 8.2, and 7.2 puffs per cigarette,
respectively, when machine-smoked to the standard butt length.
If more aggressive pufﬁng parameters had been chosen for the
study, the puff count speciﬁcation would have been lowered to
maintain the target level of ACM collected. Note that the range of
puffs collected in-use may vary widely depending on product
design, battery strength, and user pufﬁng preferences. Thus, the
99 puffs collection in this study is not intended to represent a life
time use yield for any of the analytes tested.
3.2. Aerosol and smoke characterization – reference information

3. Results and discussion
3.1. Collection of aerosol
Machine smoking of cigarettes under standardized regimes is
for comparative purposes and is not intended to represent the

Traditional cigarette testing incorporates the use of monitor or
reference cigarettes that serve as positive controls and provide
quality metrics for standardized analytical methods. Key examples
are Kentucky Reference cigarettes and CORESTA monitor cigarettes
(CORESTA, 2009; ISO, 2003; University of Kentucky, 2014). Each of

Table 2
Percent composition of e-liquid and aerosol.

a
b

Glycerin (%)

Propylene glycol (%)

Water (%)

Nicotine (%)

e-Liquid composition
blu Classic Tobacco Disposable
blu Magniﬁcent Menthol Disposable
blu Cherry Crush High Premium
SKYCIG Classic Tobacco Bold
SKYCIG Crown Menthol Bold

82
75
77
24
21

–
–
–
67
66

9
18
14
6
7

2
2
2
2
2

e-Cigarette aerosol compositionb
blu Classic Tobacco Disposable
blu Magniﬁcent Menthol Disposable
blu Cherry Crush High Premium
SKYCIG Classic Tobacco Bold
SKYCIG Crown Menthol Bold

73
80
70
24
21

–
–
–
61
59

15
18
19
10.4
12

1
2
1
1.4
2

Flavor content is estimated by difference.
Aerosol % composition calculated based on the ACM delivery as analyte yield (mg)/ACM (mg)  100.
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Flavora (%)
7
5
7
1
4
11
–
10
3
6
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the sample set was repeated. This range was determined for each
product based on collection of 20 or more replicates across the
product lot using CAN parameters.
Also, because results from initial analyses indicated low or no
measurable levels of many of the analytes, blank samples were
included to verify any contribution of analyte from the laboratory
environment, sample preparation, and/or analyses for each HPHC
test method. The air blank results are listed with the samples’
results in Tables 4 and 5. There were instances for which solvent
blank and air blank samples had measurable levels of an analyte.
This is due to the ubiquitous nature of some of the analytes, such
as formaldehyde, or to carry-over. Laugesen reported similar ﬁndings (2009). These observations serve as a cautionary note regarding the measurement of extremely low levels of constituents with
highly sensitive instrumentation.
3.3. Main ingredients

Fig. 1. Percent composition comparison for e-liquid, e-cigarette aerosol, and
cigarette smoke: (a) Classic Tobacco Disposable e-liquid Composition. (b) Classic
Tobacco Disposable Aerosol Composition (99 puffs, CAN). (c) Marlboro Gold Box
Smoke Composition (9 puffs, CAN).

these reference cigarettes can serve as a single positive control and
an indicator of method variability within and among laboratories
for all analytes of interest. The manufacture, design, and function
of these reference products are similar to those of commercial cigarettes. Currently reference products are not available for e-cigarette testing. Given the range of e-cigarette designs, development
of a consensus strategy to produce positive controls or monitors
for e-cigarette testing is needed.
In the absence of standardized e-cigarette references, measures
were taken to ensure experimental robustness. For example, aerosol collected mass (ACM) results for the e-cigarette samples were
compared across methods as an indicator of pufﬁng consistency
for a given product among the machine-pufﬁng sessions required
to conduct the battery of tests. Thus, if a sample set yielded ACM
outside of a speciﬁed ranged deemed typical for a given product,
731

e-Liquid expressed from the individual products was tested for
reported e-cigarette ingredients to compare the percent compositions of the e-liquids and the aerosols. Percent composition calculations of the ingredients are shown in Table 2 for each sample and
in Fig. 1 for blu CTD, as this product’s comparative results were
exemplary of the samples. The primary ingredients in the e-cigarette samples were glycerin and/or propylene glycol (P75%).
Water (618%) and nicotine (2%) were also present. Based on a
mass balance, other ingredients, presumed to be ﬂavorants, were
present at less than 7%. Note that this calculation would also
include method uncertainty and any possible HPHCs, if present.
The composition of the aerosol was calculated based on the ACM
delivery as analyte yield (mg)/ACM (mg)  100. The bulk composition of the delivered aerosol was similar to the bulk composition of
the e-liquid.
By comparison, the total particulate matter (TPM) of the conventional cigarettes tested is 30% water and <5% nicotine. The
essential difference between the ACM composition of the e-cigarettes tested and the TPM of the conventional cigarettes is that
the remaining 65% of the TPM of the conventional cigarette is predominantly combustion byproducts. There was no detectable carbon monoxide in the emitted aerosol of the e-cigarette samples.
The conventional cigarettes, on the other hand, delivered more
than 20 mg/cig of CO. Smoke composition for Marlboro Gold Box,
exemplary of the conventional cigarettes tested, is shown in
Fig. 1 in contrast to the e-liquid and aerosol results for blu CTD.
While the percent composition of the nicotine in the ACM and
TPM are relatively similar, it should be noted that the actual deliveries of nicotine are markedly lower for the e-cigarettes tested
than the conventional cigarettes. The nicotine yields ranged from
8 lg/puff to 33 lg/puff for the e-cigarette samples which was
85% lower than the 194–232 lg/puff for the conventional
cigarettes. These results are presented in Table 3.
3.4. Aerosol and smoke HPHC testing
For cigarette smoke analysis, the conventional cigarettes were
machine smoked by established cigarette smoking procedures.
Approximately 7–9 puffs per cigarette were collected. For the ecigarette samples and air blanks, 99 puffs were collected. Results
were compared on an ‘as tested’ basis; i.e. yields for a single cigarette of 7–9 puffs compared to yields from 99 puffs of an e-cigarette as displayed in Table 4. Additionally, in order to simplify
making comparisons between the cigarette and e-cigarette samples, all values were converted to yield per puff. These results are
summarized by class in Table 5. Results for individual analytes
are tabulated as mean ± one standard deviation in Supplemental
Appendix A Tables 1 and 2.
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Table 3
Nicotine content and yield comparison between e-cigarettes and conventional cigarettes (mean ± standard deviation).

blu Classic Tobacco Disposable
blu Magniﬁcent Menthol Disposable
blu Cherry Crush High Premium
SKYCIG Classic Tobacco Bold
SKYCIG Crown Menthol Bold
Marlboro Gold Box
L&B Original
L&B Menthol

Nicotine content (lg/unit)

Nicotine yield (lg/puff)

20,600 ± 1500
20,000 ± 300
11,700 ± 300
12,750 ± 295
13,027 ± 280
11,431 ± 80
12,941 ± 26
12,131 ± 24

33 ± 12
25 ± 4
8±3
29 ± 4
33 ± 6
226 ± 2
232 ± 5
194 ± 10

Number of replicates = 3–5.

Table 4
Analytical characterization of commercial e-cigarettes and conventional cigarettes collected using CAN parameters – select cigarette HPHC methodology (mg/total puffs collected)
summary by analyte classes.
CO

Carbonylsa

Phenolicsb

Volatilesc

Metalsd

TSNAse

PAAf

PAHg

Sum

Marlboro Gold Box (mg/cig)
L&B Original (mg/cig)
L&B Menthol (mg/cig)

27
22
20

1.92
1.89
1.81

0.204
0.26
0.17

1.430
1.02
0.94

<0.00020
<0.0002
<0.0003

0.000550
0.000238
0.000185

0.000024
0.000019
0.000017

0.00222
0.00219
0.00153

<30.6 mg
<25.2
<22.9

blu CTD (mg/99 puffs)
blu MMD (mg/99 puffs)
blu CCHP (mg/99 puffs)
SKYCIG CTB (mg/99 puffs)
SKYCIG CMB (mg/99 puffs)

<0.1
<0.1
<0.1
<0.1
<0.1

<0.07
<0.08
<0.05
<0.06
<0.09

<0.001
<0.001
<0.003
<0.0010
<0.0014

<0.001
<0.001
<0.0004
<0.008
<0.008

<0.00004
<0.00004
<0.00004
<0.00006
<0.00006

<0.00002
<0.00002
<0.00002
<0.000013
<0.000030

<0.000004
<0.000004
<0.000004
<0.000014
<0.000014

<0.00016
<0.00016
<0.00014
<0.00004
<0.00004

<0.17
<0.18
<0.15
<0.17
<0.20

Air Blank (blu Set) (mg/99 puffs)
Air Blank (SKYCIG Set) (mg/99 puffs)

<0.1
<0.1

<0.06
<0.05

<0.001
<0.0009

<0.0004
<0.008

<0.00004
<0.00006

<0.00002
<0.000013

<0.000004
<0.000014

<0.00015
<0.00006

<0.16
<0.16

< Indicates some or all values were below method limits of quantitation or detection, number of replicates = 3–5.
a
Formaldehyde, acetaldehyde, acrolein propionaldehyde, crotonaldehyde, MEK, butyraldehyde.
b
Hydroquinone, resorcinol, catechol, phenol, m-+p-cresol, o-cresol.
c
1,3-Butadiene, isoprene, acrylonitrile, benzene, toluene, styrene.
d
Beryllium, cadmium, chromium, cobalt, lead, manganese, mercury, nickel, selenium, tin.
e
NNN, NAT, NAB, NNK.
f
1-Aminonaphthalene, 2-aminonaphthalene, 3-aminobiphenyl, 4-aminobiphenyl.
g
Naphthalene, acenaphthylene, acenaphthene, ﬂuorine, phenanthrene, anthracene, ﬂuoranthene, pyrene, benzanthracene, chrysene, benzo(b)ﬂuoranthene, benzo(k)ﬂuoranthene, B(a)P, indeno[1,2,3-cd]pyrene, benzo(g,h,i)perylene.

Table 5
Analytical characterization of commercial e-cigarettes and conventional cigarettes collected using CAN parameters – select cigarette HPHC methodology (lg/puff) summary by
analyte classes.
CO

Carbonylsa

Phenolicsb

Volatilesc

Metalsd

TSNAse

PAAf

PAHg

Sum

Marlboro Gold Box
L&B Original
L&B Menthol

2967
2683
2778

211
230
251

22
32
24

157
124
130

<0.026
<0.024
<0.042

0.0604
0.0290
0.0257

0.00264
0.00232
0.00236

0.244
0.267
0.213

<3357 lg
<3069
<3183

blu Classic Tobacco Disposable
blu Magniﬁcent Menthol Disposable
blu Cherry Crush High Premium
SKYCIG Classic Tobacco Bold
SKYCIG Crown Menthol Bold

<1.0
<1.0
<1.0
<1.0
<1.0

<0.7
<0.8
<0.5
<0.6
<0.9

<0.01
<0.01
<0.03
<0.01
<0.01

<0.01
<0.01
<0.004
<0.08
<0.08

<0.0004
<0.0004
<0.0004
<0.0006
<0.0006

<0.0002
<0.0002
<0.0002
<0.0001
<0.0003

<0.00004
<0.00004
<0.00004
<0.00014
<0.00014

<0.002
<0.002
<0.001
<0.0004
<0.0004

<1.7
<1.8
<1.5
<1.7
<2.0

Air Blank (blu Set)
Air Blank (SKYCIG Set)

<1.0
<1.0

<0.6
<0.5

<0.01
<0.01

<0.004
<0.08

<0.0004
<0.0006

<0.0002
<0.0001

<0.00004
<0.00014

<0.002
<0.001

<1.6
<1.6

< Indicates some or all values were below method limits of quantitation or detection, number of replicates = 3–5.
a
Formaldehyde, acetaldehyde, acrolein propionaldehyde, crotonaldehyde, MEK, butyraldehyde.
b
Hydroquinone, resorcinol, catechol, phenol, m-+p-cresol, o-cresol.
c
1,3-Butadiene, isoprene, acrylonitrile, benzene, toluene, styrene.
d
Beryllium, cadmium, chromium, cobalt, lead, manganese, mercury, nickel, selenium, tin.
e
NNN, NAT, NAB, NNK.
f
1-Aminonaphthalene, 2-aminonaphthalene, 3-aminobiphenyl, 4-aminobiphenyl.
g
Naphthalene, acenaphthylene, acenaphthene, ﬂuorine, phenanthrene, anthracene, ﬂuoranthene, pyrene, benzanthracene, chrysene, benzo(b)ﬂuoranthene, benzo(k)ﬂuoranthene, B(a)P, indeno[1,2,3-cd]pyrene, benzo(g,h,i)perylene.
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Table 6
Per puff comparisons of quantiﬁable analytes for blu eCigs products from CAN pufﬁng – yields and ratios to conventional product yields.

Acrolein
Phenol
a

Marlboro Gold Box lg/puff

blu MMD lg/puff

MGB/blu MMD

16.4 ± 0.2
1.53 ± 0.16

0.19 ± 0.06
0.0017a

86
900

Fewer than three replicates were quantiﬁable; no standard deviation is listed.

Table 7
Per puff comparisons of quantiﬁable analytes for SKYCIG products from CAN pufﬁng – yields and ratios to conventional product yields.

Acetaldehyde
Acrolein
Propionaldehyde
N-Nitrosoanatabine
a

L&B average lg/puff

SKYCIG CTB lg/puff

SKYCIG CMB lg/puff

L&B average/SKYCIG CTB

L&B average/SKYCIG CMB

174
17
12
0.010

–
0.15 ± 0.02
–
–

0.32a
–
0.11 ± 0.05
0.0002 ± 0.0001

–
113
–
–

544
–
109
50

Fewer than three replicates were quantiﬁable; no standard deviation is listed.

All analytes tested were present in the cigarette smoke at quantiﬁable levels except for select metals. These results are consistent
with internal historical results for commercial cigarettes tested
under the CAN smoking regime. For the cigarette samples, the total
yield range was 3069–3350 lg/puff of HPHCs tested.
Of the 55 HPHCs tested in aerosol, 5 were quantiﬁable in an ecigarette sample but not the associated air blank. The quantiﬁable
results for aerosol are listed in Tables 6 and 7 in contrast with the
conventional cigarettes from the same geographical region. The
ﬁve analytes which were quantiﬁable were statistically different
(p < 0.05) at levels 50–900 times lower than the cigarette smoke
samples. Phenol was quantiﬁed in one e-cigarette product at
900 times lower than cigarette smoke. N-Nitrosoanatabine was
quantiﬁed in one product at 50 times lower than cigarette smoke.
Three carbonyls (acrolein, acetaldehyde, and propionaldehyde)
were quantiﬁed at 86–544 times lower than cigarette smoke.
All other analytes were not quantiﬁable above the air blanks in
aerosol samples. The e-cigarettes and air blanks total yields for
analytes were <2 lg/puff which is 99% less than the approximately
3000 lg/puff quantiﬁed for the cigarette smoke samples. Thus, the
results support the premise of potentially reduced exposure to
HPHCs for the e-cigarette products compared to conventional cigarette smoke.

4. Conclusions
The purpose of this study was to determine content and delivery of e-cigarette ingredients and to compare e-cigarette aerosol
to conventional cigarettes with respect to select HPHCs for which
conventional cigarette smoke is routinely tested. Routine analytical methods were adapted and veriﬁed for e-cigarette testing. Aerosol collection was conducted using conventional smoking
machines and an intense pufﬁng regime. As machine pufﬁng cannot, and is not intended to, mimic human pufﬁng, results of this
study are limited to the scope of the comparisons made between
the e-cigarette and conventional cigarette products tested.
The main ingredients for the e-cigarettes tested were consistent
with disclosed ingredients: glycerin and/or propylene glycol
(P75%), water (618%), and nicotine (2%). Machine-pufﬁng of
these products under a standardized intense regime indicated a
direct transfer of these ingredients to the aerosol while maintaining an aerosol composition similar to the e-liquid. Nicotine yields
to the aerosol were approximately 30 lg/puff or less for the e-cig733

arette samples and were 85% lower than the approximately
200 lg/puff from the conventional cigarettes tested.
Testing of the e-cigarette aerosol indicates little or no detectable levels of the HPHC constituents tested. Overall the cigarettes
yielded approximately 3000 lg/puff of the HPHCs tested while
the e-cigarettes and the air blanks yielded <2 lg. Small but measurable quantities of 5 of the 55 HPHCs tested were found in three
of the e-cigarette aerosol samples at 50–900 times lower levels
than measurable in the cigarette smoke samples. Overall, the deliveries of HPHCs tested for the e-cigarette products tested were more
like the study air blanks than the deliveries for the conventional
cigarettes tested. Though products tested, collection parameters,
and analytical methods are not in common between this study
and others, the results are very consistent. Researchers have
reported that most or all of the HPHCs tested were not detected
or were at trace levels. Burstyn (2014) used data from approximately 50 studies to estimate e-cigarette exposures compared to
workplace threshold limit values (TLV) based on 150 puffs taken
over 8 h. The vast majority of the analytes were estimated as
1% of TLV and select carbonyls were estimated as <5% of TLV.
Cheng (2014) reviewed 29 publications reporting no to very low
levels of select HPHCs relative to combustible cigarettes, while noting that some of the tested products exhibited considerable variability in their composition and yield. Goniewicz et al. (2014)
tested a range of commercial products and reported quantiﬁable
levels for select HPHCs in e-cigarette aerosols at 9- to 450-fold
lower levels than those in cigarette smoke that in some instances
were on the order of levels determined for the study reference (a
medicinal nicotine inhaler). Laugesen (2009) and Theophilus
et al. (2014) have presented results for commercial e-cigarette
product liquids and aerosols having no quantiﬁable levels of tested
HPHCs, or extremely low levels of measurable constituents relative
to cigarette smoke. Additionally, ﬁndings from several recent studies indicate that short-term use of e-cigarettes by adult smokers is
generally well-tolerated, with signiﬁcant adverse events reported
relatively rarely (Etter, 2010; Polosa et al., 2011, 2014;
Caponnetto et al., 2013; Dawkins and Corcoran, 2014; Hajek
et al., 2014). Thus, the results obtained in the aforementioned studies and in the present work broadly support the potential for e-cigarette products to provide markedly reduced exposures to
hazardous and potentially hazardous smoke constituents in smokers who use such products as an alternative to cigarettes.
Additional research related to e-cigarette aerosol characterization is warranted. For example, continued characterization of
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major components and ﬂavors is needed. Establishment of standardized pufﬁng regimes and reference products would greatly
aid sharing of knowledge between researchers. Continued methods’ reﬁnement may be necessary for improved accuracy for quantitation of analytes at the low levels determined in this study. To
that end, it is critical that negative controls and steps to avoid sample contamination be included when characterizing e-cigarette
aerosol since analytes are on the order of what has been measured
in the background levels of a laboratory setting. Though researchers have reported quantiﬁcation of select analytes, great care must
be taken when interpreting results at such trace levels.
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Abstract
Background and aims
Aldehydes are emitted by electronic cigarettes due to thermal decomposition of liquid components. Although elevated levels have been reported
with newgeneration highpower devices, it is unclear whether they are relevant to true exposure of users (vapers) because overheating produces an
unpleasant taste, called a dry puff, which vapers learn to avoid. The aim was to evaluate aldehyde emissions at different power levels associated
with normal and dry puff conditions.

Design
Two customizable atomizers were prepared so that one (A1) had a double wick, resulting in high liquid supply and lower chance of overheating at
high power levels, while the other (A2) was a conventional setup (single wick). Experienced vapers took 4s puffs at 6.5 watts (W), 7.5 W, 9 W
and 10 W power levels with both atomizers and were asked to report whether dry puffs were generated. The atomizers were then attached to a
smoking machine and aerosol was trapped.

Setting
Clinic office and analytical chemistry laboratory in Greece.

Participants
Seven experienced vapers.
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Measurements
Aldehyde levels were measured in the aerosol.

Findings
All vapers identified dry puff conditions at 9 W and 10 W with A2. A1 did not lead to dry puffs at any power level. Minimal amounts of aldehydes
per 10 puffs were found at all power levels with A1 (up to 11.3 µg for formaldehyde, 4.5 µg for acetaldehyde and 1.0 µg for acrolein) and at 6.5 W
and 7.5 W with A2 (up to 3.7 µg for formaldehyde, 0.8 µg for acetaldehyde and 1.3 µg for acrolein). The levels were increased by 30 to 250 times
in dry puff conditions (up to 344.6 µg for formaldehyde, 206.3 µg for acetaldehyde and 210.4 µg for acrolein, P < 0.001), while acetone was
detected only in dry puff conditions (up to 22.5 µg).

Conclusions
Electronic cigarettes produce high levels of aldehyde only in dry puff conditions, in which the liquid overheats, causing a strong unpleasant taste
that ecigarette users detect and avoid. Under normal vaping conditions aldehyde emissions are minimal, even in newgeneration highpower e
cigarettes.
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a b s t r a c t
The World Health Organisation called for research assessing the safety of electronic cigarette (e-cigarette). We evaluated the acute effect of active and passive e-cigarette and tobacco cigarette smoking
on complete blood count (CBC) markers in 15 smokers and 15 never-smokers, respectively. Smokers
underwent a control session, an active tobacco cigarette smoking session, and an active e-cigarette smoking session. Never-smokers underwent a control session, a passive tobacco cigarette smoking session, and
a passive e-cigarette smoking session.The results demonstrated that CBC indices remained unchanged
during the control sessionand the active and passive e-cigarette smoking sessions (P > 0.05). Active
and passive tobacco cigarette smoking increased white blood cell, lymphocyte, and granulocyte counts
for at least one hour in smokers and never smokers (P < 0.05).It is concluded that acute active and passive
smoking using the e-cigarettes tested in the current study does not inﬂuence CBC indices in smokers and
never smokers, respectively. In contrast, acute active and passive tobacco cigarette smoking increase the
secondary proteins of acute inﬂammatory load for at least one hour. More research is needed to evaluate
chemical safety issues and other areas of consumer product safety of e-cigarettes, because the nicotine
content in the liquids used may vary considerably.
Ó 2012 Elsevier Ltd. All rights reserved.

1. Introduction
Evidence collected during the past four decades have unanimously demonstrated that both active and passive tobacco cigarette smoking increase morbidity and the risk for premature
death and generate adverse acute and long-term health effects in
nearly all systems of the human organism (Flouris et al., 2010b;
World Health Organisation, 2004, 2006). Despite the global initiatives and the implementation of smoke-free measures, smoking
still kills nearly 6 million people every year (Flouris, 2009; World

Abbreviations: ASCON, active tobacco cigarette smoking control session; ASTOB,
active tobacco cigarette smoking session; ASE-CIG, active e-cigarette smoking
session; CBC, complete blood count; CO, exhaled carbon monoxide; e-cigarette,
electronic cigarette; PSCON, passive tobacco cigarette control session; PSTOB, passive
tobacco cigarette smoking session; PSE-CIG, passive e-cigarette smoking session;
ppm, parts per million.
⇑ Corresponding author. Address: FAME Laboratory, Institute of Human Performance and Rehabilitation, Centre for Research and Technology Thessaly, Karies,
Trikala 42100, Greece. Tel.: +30 2431 500 601; fax: +30 2431 063 191.
E-mail address: aﬂouris@cereteth.gr (A.D. Flouris).

Health Organisation, 2011). In this light, alternative smoking strategies may contribute towards reducing the threat to public health
caused by the tobacco epidemic (Flouris and Oikonomou, 2010).
One such strategy is the electronic cigarette (e-cigarette), an electronic nicotine delivery system that was introduced in the global
market during the past ﬁve years (Polosa et al., 2011). These devices have become popular in spite the dearth of research on their
safety and efﬁcacy (Etter et al., 2011; Flouris and Oikonomou,
2010). The most recent World Health Organisation regulatory consultation on the safety of electronic nicotine delivery devices called
for intensiﬁed research efforts assessing the health effects of their
use (World Health Organisation, 2010).
Currently, there is a severe lack of published data regarding the
potential toxic effects of the natural and/or synthetic chemicals
incorporated in e-cigarettes. Researchers have primarily been focused on e-cigarette efﬁcacy towards reducing nicotine withdrawal symptoms, but they have neglected chemical safety
issues and other areas of consumer product safety. Indeed, very
few studies have examined parameters related to the health effects
of e-cigarette use. One study reported that e-cigarettes yield only

0278-6915/$ - see front matter Ó 2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.fct.2012.07.025
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10% of the nicotine concentration in blood plasma compared to tobacco cigarettes (Bullen et al., 2010).This was in line with another
study demonstrating that e-cigarettes do not affect plasma nicotine, exhaled CO, or resting heart rate (Vansickel et al., 2010). However, more recent studies by the same group reported that ecigarettes can increase heart rate, deliver clinically signiﬁcant
amounts of nicotine, and reduce cigarette abstinence symptoms
(Vansickel and Eissenberg, 2012; Vansickel et al., 2012). However,
there is no information on more routinely-performed haematology
laboratory tests such as the complete blood count (CBC) which is
one of the most commonly ordered blood tests in medicine providing an overview of an individual’s general health status as well as
information for infection, inﬂammation and inﬂammatory disease,
deﬁciencies in the immune system, bone marrow disease and other
health-related conditions (Michota and Frost, 2004). Acute and
chronic active tobacco cigarette smoking has been known to increase white blood cell count (Bridges et al., 1993). Moreover, previous epidemiological studies reported that chronic passive
tobacco cigarette smoking can increase white blood cell count
(Panagiotakos et al., 2004; Ronchetti et al., 1990). Therefore, the
purpose of this randomized crossover study was to evaluate the
acute effect of active and passive e-cigarette and tobacco cigarette
smoking on CBC markers.
2. Materials and methods
2.1. Subjects and procedures
The experimental protocol was approved by the Ethics Committee at the University of Thessaly. Two groups of adults volunteered and provided written consent: 15 smokers (P15 cigarettes/day; 8 males; 7 females; 36.8 ± 9.9 years; body
mass index 25.6 ± 4.1 kg/m2) and 15 never-smokers (8 males; 7 females;
28.87 ± 1.5 years; body mass index 23.6 ± 3.0 kg/m2). Exclusion criteria included
pregnancy, signs of acute illness, abnormal spirometry and/or other evidence of
pulmonary disease, other chronic conditions or use of medication known to inﬂuence lung function. Smokers reporting previous use of e-cigarettes were also excluded for ethical reasons (i.e., possible relapse into tobacco cigarette smoking) as
previously (Eissenberg, 2010; Vansickel et al., 2010). All women participants were
premenopausal with regular menstruation and were tested during the late luteal
phase of their menstrual cycle.
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the vapor phase that is ﬁnally inhaled is similar. The number of e-cigarette puffs
for each participant during the ASE-CIG session was calculated as: [(mg of nicotine
in own brand of tobacco cigarettes  1.5  50)/11]  2.
2.4. Passive smoking protocol
In the PSCON session, participants were exposed to normal room air for one hour
inside a 60 m3 controlled chamber. In the PSTOB session, participants were exposed
to air polluted with tobacco cigarette smoke at a stable CO concentration adjusted
at bar/restaurant levels (23 ± 1 ppm; CO90 CO–CO2 analyzer, Martindale Electric
Ltd., Watford, UK), for 1 h inside the same chamber, as previously described (Flouris
et al., 2010a; Flouris et al., 2009; Flouris et al., 2008; Metsios et al., 2007). Mainstream smoke was generated from cigarettesby combustion of cigarettes from various popular brands using an air pump (DYN, Volos, Greece) set at an air ﬂow rate of
4 l/min. Cigarettes were half smoked using the air pump and then were left lit for
2 min to generate sidestream smoke, and then the rest of the cigarettes were
smoked. An average of 29.2 ± 0.9 cigarettes were smoked in order to achieve the required level of CO in the exposure chamber. In the PSE-CIG session, participants were
exposed to air polluted with e-cigarette vapor for one hour in the same chamber. In
this case, a simulated a bar/restaurant e-cigarette smoking environment was
achieved by smoking e-cigarettes via the same air pump set at an air ﬂow rate of
4 l/min for the same time as in the PSTOB session.
2.5. Complete blood count measurements
Blood samples were collected by a certiﬁed phlebotomist from an antecubital
vein into plain evacuated test tubes. A total of 3 ml of whole blood was used to assess: white blood cells, red blood cells, hemoglobin, hematocrit, mean corpuscular
volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, red blood cell distribution width, platelet count, mean platelet volume, platelet hematocrit, and platelet distribution width. Moreover, different types of white
blood cells – speciﬁcally, lymphocytes, monocytes, and granulocytes – were measured as a total count and as a percentage. All blood samples were tested using a
Mythic 18 (Orphée S.A., Geneva, Switzerland) autoanalyser.
2.6. Statistical analysis
A priori calculation for the determination of the minimum required sample size
was conducted based on previously-published FEV1 values before and after
(4.9 ± 0.4 vs. 4.5 ± 0.3 in men and 3.7 ± 0.4 vs. 3.2 ± 0.3 in women) a similar 1-hour
passive smoking session (Flouris et al., 2009). The resulting minimum required
sample size was 8 participants for 2-tailed type 1 and type 2 errors of 5%. Friedman
tests followed by post hoc Wilcoxon signed-rank tests were used to assess changes
over time (i.e., prior to, immediately after, and one hour after active or passive
smoking) during ASCON, ASTOB, ASE-CIG, PSCON,PSTOB, and PSE-CIG on all CBC variables.
The level of signiﬁcance was set at P < 0.05.

2.2. Experimental design
Subjects in each of the two groups participated in three experimental sessions
assigned in a random order and separated by a minimum of seven days of wash-out.
The group of smokers underwent a control session (ASCON), an active tobacco cigarette smoking session (ASTOB), and an active e-cigarette smoking session (ASE-CIG).
The group of never smokers underwent a control session (PSCON), a passive tobacco
cigarette smoking session (PSTOB), and a passive e-cigarette smoking session (PSECIG). All subjects participated in each experimental session once. Blood samples
were collected prior to, immediately after, as well as one hour after the active
and passive smoking sessions. Prior to each experimental session, each subject
was assessed for exhaled carbon monoxide (CO) (Bullen et al., 2010). Values of
CO > 15 ppm or reporting by the subject of active smoking or excessive passive
smoking in the previous 10 h led to rescheduling of the said session (Bullen et al.,
2010).

2.3. Active smoking protocol
In the ASCON session, smokers were asked to ‘‘smoke’’ an unlit-cigarette of their
own brand for 30 min. In the ASTOB session, smokers were asked to smoke two tobacco cigarettes of their own brand within 30 min. Finally, in the ASE-CIG session,
smokers were asked to smoke a number of puffs on an e-cigarette (device: Giant,
Nobacco G.P., Greece) within 30 min. The e-cigarette liquid used (Nobacco USA
Mix, Nobacco G.P., Greece) had a ‘‘tobacco taste’’ and, according to the manufacturer, incorporated nicotine at 11 mg/ml. Extensive information regarding the ecigarette device and liquid used is available at the manufacturer’s website (Nobacco
G.P., 2012). They were selected for this study because the speciﬁc liquid is the only
one available in the Greek market that has been analysed by an independent publicly-funded research institute (Leondiadis, 2009). This analysis, reviewed in detail
elsewhere (Flouris and Oikonomou, 2010), demonstrated that the liquid used incorporates >60% propylene glycol, <10% nicotine, <5% linalool, <5% tobacco essence,
and <1% methyl vanilyn (Leondiadis, 2009). It is assumed that the composition of
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3. Results
In smokers, no changes were observed during the control session (Fig. 1). Active tobacco smoking increased white blood cell
count, lymphocyte count, and granulocyte count for at least one
hour (P < 0.05; Fig. 1), while the remaining CBC variables were
not inﬂuenced. Speciﬁcally, Friedman tests revealed that white
blood cell count (v2 = 20.81; P < 0.001), lymphocyte count
(v2 = 7.65; P = 0.022), and granulocyte count (v2 = 14.16;
P = 0.001) increased signiﬁcantly over time. Post hoc Wilcoxon
signed-rank tests demonstrated that white blood cell count
(z = 2.9, P = 0.004) and granulocyte count (z = 2.1, P = 0.039)
were increased immediately following active tobacco cigarette
smoking. One hour following active tobacco cigarette smoking,
white blood cell count (z = 3.1, P < 0.001), lymphocyte count
(z = 2.5, P = 0.013), and granulocyte count (z = 2.8, P = 0.005) remained signiﬁcantly higher than normal. In contrast to these ﬁndings, e-cigarette smoking did not affect the complete blood count
indices studied (P > 0.05) (Fig. 1).
In never smokers, CBC indices did not ﬂuctuate signiﬁcantly
(P > 0.05) throughout the control session (Fig. 1). Passive tobacco
cigarette smoking caused a signiﬁcant increase in white blood cell
count, lymphocyte count and granulocyte count for at least one
hour (P < 0.05; Fig. 1), whereas the rest of the CBC indices studies
did not show signiﬁcant changes. Speciﬁcally, Friedman tests revealed that white blood cell count (v2 = 16.04; P < 0.001), lympho-
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Fig. 1. White blood cell count, lymphocyte count, and granulocyte count prior to, immediately following, as well as 1 h following active (left graphs) and passive (right
graphs) smoking in smokers and never smokers, respectively. Results are presented as median ± mean absolute deviation. Squares with solid lines represent tobacco cigarette
smoking, triangles with dashed lines represent e-cigarette smoking, while circles with dotted lines indicate the control session. Asterisks indicate statistically signiﬁcant
change from baseline (i.e., pre) values.

cyte count (v2 = 7.51; P = 0.023), and granulocyte count (v2 = 9.91;
P = 0.007) increased signiﬁcantly over time. Post hocWilcoxon
signed-rank tests demonstrated that white blood cell count
(z = 2.2, P = 0.03) and granulocyte count (z = 2.0, P = 0.045) were
increased immediately following active tobacco cigarette smoking.
One hour following passive tobacco cigarette smoking, white blood
cell count (z = 2.9, P = 0.003), lymphocyte count (z = 2.6,
P = 0.011), and granulocyte count (z = 2.4, P = 0.018) remained
signiﬁcantly higher than normal. In contrast to these ﬁndings, passive e-cigarette smoking did not affect complete blood count
(P > 0.05) (Fig. 1).

4. Discussion
In this study we present the ﬁrst comprehensive data regarding
the acute effect of active and passive e-cigarette and tobacco cigarette smoking on CBC markers. Our results suggest that active ecigarette smoking in smokers and passive e-cigarette smoking in
never smokers do not affect markers of CBC. In contrast, active tobacco cigarette smoking in smokers and passive tobacco cigarette
smoking in never smokers increase white blood cell count, lymphocyte count, and granulocyte count for at least one hour. The results on active tobacco cigarette smoking are in line with published
evidence showing an increased number of leukocytes and granulo-

cytes following acute smoking (Hockertz et al., 1994; Morrison
et al., 1999; Winkel and Statland, 1981). With respect to passive tobacco cigarette smoking, some (Panagiotakos et al., 2004; Ronchetti et al., 1990), but not all (Husgafvel-Pursiainen et al., 1987;
Sochaczewska et al., 2010; Venn and Britton, 2007), studies suggest
that chronic exposure to passive tobacco cigarette smoking leads
to increased white blood cell count. The systemic inﬂammation observed following acute passive tobacco cigarette smoking is also in
line with results from the main proteins of acute inﬂammatory
load. Speciﬁcally, interleukins 4, 5, and 6 as well as interferon gamma show a prolonged increase following tobacco cigarette smoke
inhalation (Flouris et al., 2009), while levels of C-reactive protein
are higher in individuals passively exposed to tobacco cigarette
smoke on a daily basis (Panagiotakos et al., 2004).
Circulating white blood cells, which are exposed to the systemic
environment are directly involved in low-grade inﬂammation related to atherosclerosis. As such, our results suggests that the increase in circulatory inﬂammation markers – observed even
during acute active and passive tobacco cigarette smoking – may
be implicated in the pathophysiological mechanism that underlies
the biological effects of tobacco smoking. In this light, it is important to stress that the e-cigarettes tested produced no statistically
signiﬁcant impact on the indices of CBC – at least in the acute
phase as assessed in this study. Although it is essential to investigate the impact of long-term e-cigarette use, exploring the acute
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phase of e-cigarette vapor inhalation on CBC, which is one of the
most commonly ordered blood tests in healthcare is crucial and
represents an essential ﬁrst step in the germane research agenda
(Etter et al., 2011).
The adopted protocols for active and passive smoking have been
standardized by our group (Flouris et al., 2010a; Flouris et al.,
2009; Flouris et al., 2008; Metsios et al., 2007) and/or others (Bullen et al., 2010; Vansickel et al., 2010) and did not result in extreme
and/or prolonged tobacco cigarette or e-cigarette inhalation. Concentrations of CO as high as 33 ppm have been recently reported
at bars (Goniewicz et al., 2009), while CO concentrations of up to
29 ppm have been previously reported in workplace environments
(White and Froeb, 1980). In addition, a number of studies on the
acute health effects of passive smoking have used CO concentrations between 30 and 40 ppm (Giannini et al., 2007; Kato et al.,
1999; Leone and Balbarini, 2008), while exposures at 24 ppm are
considered moderate (Scherer et al., 1990). Nevertheless, it is
important to underline that the present results apply to the speciﬁc
e-cigarette device and liquid tested and may not be reproducible in
other devices and/or liquids. Moreover, the present results should
be further conﬁrmed by assessing the response of the main proteins of acute inﬂammatory load to the e-cigarette vapor.
In light of the above, it is concluded that, for the e-cigarettes
tested in the current study, acute active and passive smoking do
not appear to inﬂuence CBC indices in smokers and never smokers,
respectively. In contrast, acute active and passive tobacco cigarette
smoking increase white blood cell count, lymphocyte count and
granulocyte count for at least one hour. More research is needed
to evaluate chemical safety issues and other areas of consumer
product safety of e-cigarettes, especially because the nicotine content in the liquids used may vary considerably. Moreover, appropriate regulations must be designed for the implementation and
commercialization of this technology in order to ensure consumer
product safety (Etter et al., 2011; Flouris and Oikonomou, 2010).
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Government survey shows number of children trying smoking
continues to decline and very few children regularly using electronic
cigarettes
Thursday 23 July 2015

The number of children who have ever tried smoking continues to decline from 22% of 1115 year olds surveyed
in 2013 to 18% in 2014. The latest data from the Englandwide school survey on smoking, drinking and drug use
[1] has shown that only one percent of children aged 1115 reported regular use of electronic cigarettes.
Electronic cigarette use is strongly linked to smoking behaviour with nine out of ten regular smokers reporting
having tried electronic cigarettes compared to only one in ten never smokers. The questions on electronic 
cigarettes were asked for the first time in 2014 and the results are consistent with other surveys, for example the
Health Survey for England, the Scottish SALSUS survey and ASH data, which all showed very low regular use
of electronic cigarettes among children. [2, 3, 4]
Regular smoking among 15year olds is 8%  well below the Government target of 12% by 2015, set in the
Tobacco Control Plan for England published in March 2011. [5] And occasional smoking by 15year olds has
halved from 10% in 2013 to 5% in 2014. It is clear that experimentation with electronic cigarettes is not currently
proving to be a gateway to smoking amongst young people, although it is important to keep monitoring this over
time.
Nearly two thirds of children reported having been exposed to secondhand smoke in the last year either in
someone’s home (including their own) or in a car. This demonstrates the importance of the new regulations to
prohibit smoking in cars with children and the need to educate the public about the harms caused by secondhand
smoke in the home.
The Smoking Drinking & Drug use survey has an impressive track record of measuring smoking and other
substance use amongst young people for over 30 years. Such data is vital in policy development and evaluation.
It is therefore of great concern that the survey is not being run this year and its future remains in doubt.
Commenting on the findings, Deborah Arnott chief executive of health charity ASH said:
“These results are entirely consistent with other British surveys showing that regular use of ecigarettes
among teenagers is tiny and is confined to those who are already regular smokers. They do not support
the idea that experimentation with electronic cigarettes is a gateway into smoking as the number of young
people trying smoking continues to decline year on year.
The results of this survey are invaluable. It’s very worrying that the survey was cancelled in 2015 and we
call on the government to reinstate it from 2016 onwards.”
ENDS
Notes and Links:
[1] Smoking, drinking and drug use among young people in England in 2014. Health and Social Care
Information Centre (HSCIC).
[2] Health Survey for England, 2013.
[3] Scottish Schools Adolescent Lifestyle and Substance Use Survey (SALSUS) 2013
[4] Use of electronic cigarettes among children in Great Britain. ASH fact sheet
[5] Tobacco Control Plan for England, HM Government, March 2011.
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Abstract: The electronic cigarette (e-cig) has gained popularity as an aid in smoking
cessation programs mainly because it maintains the gestures and rituals of tobacco
smoking. However, it has been shown in inexperienced e-cig users that ineffective nicotine
delivery can cause tobacco craving that could be responsible for unsuccessful smoking
reduction/cessation. Moreover, the incorrect use of an e-cig could also led to potential
nicotine overdosage and intoxication. Medically assisted training on the proper use of an
e-cig plus behavioral support for tobacco dependence could be a pivotal step in avoiding
both issues. We performed an eight-month pilot study of adult smokers who started
e-cig use after receiving a multi-component medically assisted training program with
monitoring of nicotine intake as a biomarker of correct e-cig use. Participants were
tested during follow-up for breath carbon monoxide (CO), plasma cotinine and
trans-3’-hydroxycotinine, and number of tobacco cigarettes smoked. At the end of the first,
fourth, and eighth month of follow-up, 91.1, 73.5, and 76.5% of participants respectively
were e-cig users (‘only e-cig’ and ‘dual users’). They showed no significant variation in
plasma cotinine and trans-3’-hydroxycotinine with respect to the start of the study when
they smoked only tobacco cigarettes, but a significant reduction in breath CO. The
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proposed medically assisted training program of e-cig use led to a successful nicotine
intake, lack of typical cigarette craving and overdosage symptoms and a significant
decrease in the biomarker of cigarette combustion products.
Keywords: smoking cigarette; cotinine; trans-3’-hydroxycotinine; electronic cigarette;
tobacco harm reduction

1. Introduction
During the past few years electronic cigarettes (e-cigs) have gained popularity, primarily among
smokers who want to reduce the risks of tobacco smoking. The popularity of e-cigs is linked to their
perceived safety since they completely avoid the combustion of organic material (tobacco), and hence
of the toxic and carcinogenic chemicals that are present in cigarette smoke; however long-term safety
is currently unknown, and concerns have been raised about the potential risks of nicotine
poisoning [1].
Several studies have evaluated relationships between e-cig use and smoking reduction and
cessation, but the results are still controversial [2–4]. The main drawback observed in several clinical
studies seems to be the ineffective nicotine delivery in inexperienced e-cig users as shown by low or
even negligible measurements of nicotine (NIC) and/or its major metabolite cotinine (COT) in cig
users compared to those obtained after smoking tobacco cigarettes [5]. Therefore, the incorrect use of
e-cigs could be responsible for tobacco craving, leading to unsuccessful smoking reduction/cessation.
Moreover, overpuffing on an e-cig could potentially lead to nicotine overdosage and
intoxication [6−8]. Medically assisted training on the proper use of e-cigs could be a pivotal step in
avoiding both issues, that could result in higher success rates in smoking reduction/cessation. We
performed an eight-month pilot study in adult smokers who received a medically assisted training
program plus behavioral support for tobacco dependence. The study evaluated e-cig use, smoking
reduction and/or smoking abstinence, levels of carbon monoxide in exhaled breath as a biomarker of
cigarette combustion products and plasma COT and trans-3’-hydroxycotinine (3-HCOT), as
biomarkers of nicotine intake.
2. Experimental Section
2.1. Study Design and Medical Assisted Training on E-Cig
Adult smokers unwilling to quit smoking tobacco cigarettes and who have never tried a quit
smoking protocol and/or have refused any smoking cessation treatment were recruited by word of
mouth for the uncontrolled pre-post pilot study, carried out at the anti-smoking detoxification Centre at
San Giovanni Bosco Hospital (Torino, Italy) that supplies individualized smoking cessation treatments
since 2000 to an average of 300 smokers per year. The study was approved by the Istituto Superiore di
Sanità ethical committee (CE 14/418) and carried out in compliance with the Helsinki Declaration.
After a first meeting to inform about the study design, written informed consent for the involvement in
the study was obtained from all participants. At the baseline, participants were investigated about their
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age, weight, sport habit, physical status, social class, education and smoking history; this has included
years as a smoker, daily number of cigarettes, and cigarette brand. Additionally, participants were
scored for their level of nicotine dependence by the Fagestrom Test of Nicotine Dependence (FTND).
Levels of carbon monoxide (CO) in exhaled breath as biomarker of absorption of cigarette combustion
products were measured using the MicroMedical micro Co monitor (SensorMedics Italia srl, Milan,
Italy) and blood samples were collected to determine principal nicotine metabolites: COT and
3-HCOT. Participants were given a couple of commercially available e-cigs (AVATAR device,
Battery 550 mAh/3.9 V, W: 7.8, cartomizer with 2, 2 ohm resistance, tank capacity 1.5 mL,
temperature of the aerosol: 55/65 degrees), two different chargers for each e-cig and PUFFIT
e-liquids with nicotine content matching the individual nicotine daily intake and tobacco and/or other
flavours freely chosen by each participant. Information about general working principles, safety and
risks of e-cigs were given to the participants by Dr. Beatrice, the chief of the Detoxification Centre and
his medical and nursing staff, together with medically assisted face-to-face training on how to correctly
use the device to absorb nicotine vapor. This medical assisted training (Jacobacci & Partners,
trademark number 013388186) has been developed by the same chief of the Detoxification Centre at
San Giovanni Bosco Hospital and colleagues as a translational program from tobacco cigarette to e-cig
for smokers unwilling to quit smoking especially because of the gestures and rituals of cigarette
smoking, known to be linked with specific feelings (i.e., relax or stress circumstances). Classical
smoking cessation treatments (i.e., Nicotine Replacement Therapy, varenicline or bupropion) cannot
replace the rituals associated with the act of smoking, and when the smoker stops smoking the need for
the ritual sometimes still exists and can cause relapses; so classical treatments are generally strongly
refused by smokers who do not want to stop smoking tobacco cigarettes [9,10].
Specifically, in the first week participants were trained to correctly use the e-cig using an e-liquid
without nicotine, and were helped to focus on the circumstances in which they smoked. During the
second and third weeks, participants started to use their own e-cig charged with e-liquid containing the
personal nicotine dosage, and were encouraged to use it as a substitute for tobacco cigarettes that they
previously identified as being less necessary. The fourth week was dedicated to reinforce the
substitution of all the tobacco cigarettes with the e-cig throughout the day. Furthermore, participants
were assisted during all the study period (including training weeks) at any time of the day by
Dr. Beatrice, and his medical and nursing staff, with any possible problem a related to e-cigs, both
through established follow-up group sessions, and also through an instant messaging application for
smartphones (Whatsapp Inc.) which included all the participants and the trainers in a chat group.
Although participants were encouraged to use the e-cig, they were also permitted to smoke their
favorite brand of tobacco cigarettes during this study. At the first, fourth, and eighth month follow-up
visits, participants were tested again for CO levels in exhaled breath, and blood samples were collected
to determine COT and 3-HCOT concentration. Finally, participants were asked to report the daily
number of cigarettes smoked at the time of the visit and any adverse events experienced. The data were
analysed using 2-tailed statistical tests, and p values < 0.05 were considered significant.
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2.2. Blood Analysis
Blood samples underwent a liquid chromatography-tandem mass spectrometry (LC/MS/MS)
analysis of principal nicotine metabolites: cotinine (COT) and trans-3’-hydroxycotinine (3-HCOT):
10 μL of internal standard (1’-N-ethylnorcotinine, NENC, Sigma Aldrich, Milano, Italy) and 2 mL of a
chloroform/isopropyl alcohol solution were added to 500 μL of each plasma sample. After
centrifugation at 3000 rpm for 3 min, the organic phase was collected and evaporated under a nitrogen
stream at ambient temperature. Samples were redissolved in 100 μL LC mobile phase
(water/methanol/acetonitrile, 70:25:5, v/v/v). A 20 μL volume was injected into the LC/MS/MS
system applying a methodology reported elsewhere [11].
3. Results and Discussion
Thirty-four participants (52.9% men, 47.1% women) unwilling to quit smoking were recruited for
the study. Participants were aged 18–63 years old (40.6 ± 13.5, M ± SD), smoked ≥ 10 cigarettes per
day (CPD, (21.5 ± 9.0, M ± SD) for at least 4 years (range 4–41 years, 22.0 ± 11.0 M ± SD) and the
FTND indicated a moderate-strong nicotine dependence. The majority of the participants had an
average education level (median and high school, 88.2%) and a profession in the semi-skilled category
(61.8%) (Table 1).
Table 1. Summary of participants characteristics.

Age (years, M ± SD *)
Weight (kg, M ± SD)
Cigarettes per Day (M ± SD)
Years as Smoker (M ± SD)
Education (%)
Primary School
Median School
High School
University Degree
Profession (%)
Unskilled
Semi Skilled
Skilled
Manager

Participants (n)
34
40.6 ± 12.1
70.9 ± 13.5
21.5 ± 9.0
22.0 ± 11.0

Men (%)
52.9
40.7 ± 12.6
76.4 ± 10.4
21.1 ± 10.8
23.4 ± 11.2

Women (%)
47.1
40.6 ± 11.9
64.8 ± 14.1
21.9 ± 13.9
20.5 ± 11.2

2.9
44.1
44.1
8.8

2.9
20.6
32.4
2.9

0.0
23.6
11.8
5.9

11.8
61.8
17.6
8.8

11.1
55.6
16.7
16.7

12.5
68.8
18.8
0.0

* M ± SD: Mean and Standard Deviation.

At the end of the first month of follow-up (T1), participants could be classified in three categories;
only e-cig users, dual users, and only cigarette users (73.5%, 17.6%, and 8.8% respectively).
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Table 2. First month follow-up of medical assisted use of e-cigarette.
Only E-Cig
Dual Use
Only Cigarette
Participants (n = 34)
73.5% (n = 25) 17.6% (n = 6)
8.8% (n = 3)
Age (years, M ± SD *)
40.4 ± 11.5
41.5 ± 17.3
40.7 ± 8.3
Fagestrom Test ( M ± SD)
5.3 ± 2.2
5.0 ± 2.0
5.3 ± 2.5
Cigarettes at T0
19.8 ± 5.7
23.3 ± 6.1
31.7 ± 25.7
(M ± SD)
Cigarettes at T1
0
2.3 ± 1.5
19.0 ± 18.5
(M ± SD)
p-test
<0.0001
0.0002
0.5
Breath CO at T0
2.4 ± 1.3
2.5 ± 0.6
4.6 ± 1.3
(M ± SD)
Breath CO at T1
0.3 ± 0.1
0.5 ± 0.3
4.5 ± 2.5
(M ± SD)
p-test
<0.0001
<0.0001
0.9
Plasma COT at T0
152.3 ± 92.3
115.1 ± 65.8
279.8 ± 15.6
(M ± SD)
Plasma COT at T1
156.1 ± 108.6
151.5 ± 71.0
210.6 ± 88.7
(M ± SD)
p-test
0.9
0.4
0.3
Plasma 3-HCOT at T0
49.0 ± 24.8
41.6 ± 37.7
93.0 ± 63.2
(M ± SD)
Plasma 3-HCOT at T1
45.5 ± 31.5
56.5 ± 34.3
99.5 ± 52.0
(M ± SD)
p-test
0.7
0.5
0.9
* M ± SD: Mean ± Standard Deviation.

A summary of their characteristics such as the values of breath CO, plasma COT and 3-HCOT
during the study is given in Table 2. E-cig users showed a statistically significant reduction of breath
CO whereas no differences were detected in COT, and 3-HCOT plasma concentrations with respect to
the start of the study. Dual users significantly reduced the number of cigarettes and the value of breath
CO. Also in this last group no significant differences were detected in plasma COT and 3-HCOT. Only
cigarette users did not show any significant variation in the number of smoked cigarettes, value of
breath CO and plasma COT and 3-HCOT concentrations.
At the end of the fourth month of follow up (T4) 40% (n = 10) of only e-cig users resumed cigarette
smoking, increasing the percentage of dual and only cigarette users to 23.5% and 26.5%, respectively
(Table 3). However, dual and only cigarette users still showed a significant reduction in the number of
daily cigarettes since the start of the study and, at the same time, in the value of breath CO. Again, no
significant differences were detected in COT and 3-HCOT plasma concentration in all three
users groups.
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Table 3. Fourth month follow-up of medical assisted use of e-cigarette.
Only E-Cig
Dual Use
Only Cigarette
Participants (n = 34)
50 (n = 17) 23.5 (n = 8)
26.5 (n = 9)
Age (years, M ± SD)
40.8 ± 12.6 39.6 ± 11.3
41.3 ± 13.1
Fagestrom Test (M ± SD)
5.1 ± 2.1
5.6 ± 2.7
5.3 ± 1.9
Cigarettes at T0
18.8 ± 5.2
21.9 ± 6.5
26.1 ± 14.3
(M ± SD)
Cigarettes at T4
0
2.4 ± 1.4
5.7 ± 3.4
(M ± SD)
p-test
<0.0001
<0.0001
0.001
Breath CO at T0
2.1 ± 1.2
2.9 ± 1.5
3.3 ± 1.3
(M ± SD)
Breath CO at T4
0.3 ± 0.2
0.7 ± 0.1
1.7 ± 0.8
(M ± SD)
p-test
<0.0001
0.001
0.005
Plasma COT at T0
139.3 ± 96.7 148.8 ± 88.6
197.5 ± 85.1
(M ± SD)
Plasma COT at T4
98.8 ± 79.2 127.3 ± 77.3
143.5 ± 63.6
(M ± SD)
p-test
0.2
0.6
0.1
Plasma 3-HCOT at T0
42.9 ± 27.5 51.8 ± 27.4
67.7 ± 43.1
(M ± SD)
Plasma 3-HCOt at T4
29.3 ± 24.4 29.4 ± 27.5
35.5 ± 21.6
(M ± SD)
p-test
0.1
0.1
0.06

* M ± SD: Mean ± Standard Deviation.
At the end of the eighth month follow up (T8) there were no major changes in the only e-cig, dual,
and only cigarettes groups (Table 4). As described above, no significant differences were detected in
COT and 3-HCOT plasma concentration, and a significant reduction in breath CO and in the number
of smoked cigarette was still detectable in all three groups. During the training period and eight month
follow-up, none of the participants became both nicotine and tobacco free, namely a complete
non-nicotine user.
The use of e-cigs as an aid to smoking reduction/cessation is still controversial [2–4]. One major
issue appears to be the ineffective absorption of nicotine, as shown in some studies by the negligible
concentrations of plasma COT if compared to those obtained from tobacco smoking, most typically
associated with the use of first generation e-cigs and/-or the incorrect use of the device [5]. In the
recent ECLAT study on smokers unwilling to quit, the employment of a first generation device with
training on correct use led to a complete abstinence from tobacco smoking in 10.7% and 8.7% at
week-12 and week-52, respectively [12]. Concurrently, saliva COT levels were well below the
concentration threshold representative of regular smokers or experienced e-cig users. Moreover
approximately 40% of the participants failed to attend their final follow-up visit, and the failure to
complete the study was likely to be due to a number of technical issues (e.g., e-cig malfunctions)
declared by the participants [12].
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Table 4. Eighth month follow-up of medical assisted use of e-cigarette.
Only E-Cig
Dual Use
Only Cigarette
52.9 (n = 18) 23.5 (n = 8)
23.5 (n = 8)
Participants (n = 34)
42.8 ± 11.1
35.5 ± 12.5
40.9 ± 13.8
Age (years, M ± SD)
4.9 ± 2.1
5.8 ± 2.6
5.5 ± 2.0
Fagestrom Test (M ± SD)
Cigarettes at T0
18.6 ± 5.1
22.5 ± 6.0
26.9 ± 15.1
(M ± SD)
Cigarettes at T8
0
5.3 ± 2.5
7.7 ± 6.3
(M ± SD)
<0.0001
<0.0001
<0.05
p-test
Breath CO at T0
2.1 ± 1.2
2.9 ± 1.5
3.5 ± 1.3
(M ± SD)
Breath CO at T8
0.3 ± 0.1
0.8 ± 0.3
1.9 ± 1.5
(M ± SD)
<0.0001
0.001
<0.05
p-test
Plasma COT at T0
153.3 ± 96.1 139.9 ± 95.5
182.3 ± 88.3
(M ± SD)
Plasma COT at T8
114.4 ± 75.5 164.9 ± 91.6
169.6 ± 76.1
(M ± SD)
0.2
0.6
0.7
p-test
Plasma 3-HCOT at T0
47.0 ± 26.6
42.4 ± 26.4
71.1 ± 46.0
(M ± SD)
Plasma 3-HCOt at T8
36.5 ± 29.0 33.9 ± 15.6
57.7 ± 36.8
(M ± SD)
0.3
0.5
0.5
p-test
* M ± SD: Mean ± Standard Deviation.

Furthermore, a recent systematic review on sixteen clinical studies on e-cigs highlights that even if
second generation e-cigs are capable of delivering a similar amount of nicotine as traditional tobacco
cigarettes, inexperienced users are not able to achieve systemic NIC and/or COT concentrations
similar to those produced from traditional cigarettes [5].
Conversely, Adriaens et al. showed that giving clear instructions on the use of a second generation
e-cig in a group of smokers, unwilling to quit and who had never tried e-cigs, led to an immediate and
strong craving reduction with only little withdrawal symptoms after e-cig abstinence for four hours.
Accordingly, saliva COT levels did not show any difference between only e-cig users, dual smokers
and only tobacco smokers and exhaled breath CO levels decreased in all the three groups of smokers
following the reduction/abstinence from tobacco cigarettes [13].
These data are in agreement with the results of the present study. Both e-cig users and dual users
showed no significant variations in COT and 3-HCOT plasma concentrations at first, fourth and eighth
month follow ups, meaning that they were obtaining a similar nicotine intake as when smoking only
tobacco cigarettes, and a significant reduction in the absorption of cigarette combustion products was
demonstrated by a significant decrease in breath CO. At the end of the T4 follow-up, the reintroduction
of tobacco cigarettes was reported by 40% of only e-cig users at T1; however the number of smoked
tobacco cigarettes was so low that it did not increase breath CO values. Data at the end of T8 follow up
showed only a slight variation in the number of participants in the only e-cig and only cig groups. A
significant reduction in the breath CO compared to T0 was still present, even when the 37.5% of only
cigarette users reported an increased number of daily cigarettes compared to the fourth month of
follow up. Plasma concentration of COT and 3-HCOT did not show significant variation in all three
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groups from the start of the study, consolidating our previous data. It should be noted that at the end of
T8 follow-up about 53% of participants were still abstinent from tobacco cigarettes (only e-cig users);
this cessation rate is higher than the 21% obtained by Adriaens and colleagues at the same time
interval [13]. In light of this result, it could be considered that the technical, behavioural, and
psychological support offered in our medically assisted training was able to offer a quicker and
efficient intervention to help the participants.
A criticism that could be raised for the present study is the absence of a control group of smokers
not undergoing medically assisted training program before starting e-cigs in order to demonstrate the
efficacy of the training. However, the group of smokers who tried and immediately refused to start the
e-cig can be considered a “control” group.
4. Conclusions
Although this study presents the important limitation of small number of participants, the promising
results suggest that the proposed transitional program from tobacco cigarette by a patented
multicomponent medically assisted training program on e-cig use assists the reduction of cigarette
consumption in smokers not intending to quit, by assuring successful nicotine intake, avoiding nicotine
overdosage and intoxication and absorption of cigarette combustion products, while considering the
behavioural components of tobacco dependence. However, a more extended fully-powered
randomized controlled trial with more participants and a control group not following the transitional
program is necessary to strengthen these data.
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Abstract
INTRODUCTION: Electronic cigarettes (ecigarettes) are rapidly increasing in popularity but little
information is available on their potential toxic or carcinogenic effects.
METHODS: Twentyeight ecigarette smokers who had not smoked tobacco cigarettes for at
least 2 months provided urine samples which were analyzed by validated methods for a suite of
toxicant and carcinogen metabolites including 1hydroxypyrene (1HOP), 4
(methylnitrosamino)1(3pyridyl)1butanol and its glucuronides (total NNAL), 3
hydroxypropylmercapturic acid (3HPMA), 2hydroxypropylmercapturic acid (2HPMA), 3
hydroxy1methylpropylmercapturic acid (HMPMA), Sphenylmercapturic acid (SPMA), nicotine,
and cotinine. Levels of these compounds were compared to those found in cigarette smokers
from three previous studies.
RESULTS: Levels of 1HOP, total NNAL, 3HPMA, 2HPMA, HMPMA, and SPMA were
significantly lower in the urine of ecigarette users compared to cigarette smokers. Levels of
nicotine and cotinine were significantly lower in ecigarette users compared to cigarette
smokers in one study but not in another.
CONCLUSIONS: With respect to the compounds analyzed here, ecigarettes have a more
favorable toxicity profile than tobacco cigarettes.
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Abstract: The use of electronic cigarettes (e-cigs) continues to increase worldwide in
parallel with accumulating information on their potential toxicity and safety. In this study,
an in vitro battery of established assays was used to examine the cytotoxicity,
mutagenicity, genotoxicity and inflammatory responses of certain commercial e-cigs and
compared to tobacco burning cigarettes, smokeless tobacco (SLT) products and a nicotine
replacement therapy (NRT) product. The toxicity evaluation was performed on e-liquids
and pad-collected aerosols of e-cigs, pad-collected smoke condensates of tobacco
cigarettes and extracts of SLT and NRT products. In all assays, exposures with e-cig
liquids and collected aerosols, at the doses tested, showed no significant activity when
compared to tobacco burning cigarettes. Results for the e-cigs, with and without nicotine in
two evaluated flavor variants, were very similar in all assays, indicating that the presence
of nicotine and flavors, at the levels tested, did not induce any cytotoxic, genotoxic or
inflammatory effects. The present findings indicate that neither the e-cig liquids and
collected aerosols, nor the extracts of the SLT and NRT products produce any meaningful
toxic effects in four widely-applied in vitro test systems, in which the conventional cigarette
smoke preparations, at comparable exposures, are markedly cytotoxic and genotoxic.
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1. Introduction
The typical commercial electronic cigarette (e-cig) is comprised of three major components:
a rechargeable or disposable battery, a heating element that generates an inhalable aerosol, and an
associated switch or puff-activated circuitry. The circuitry serves to produce the aerosol only during
the active puffing cycle, essentially eliminating sidestream emissions from the device during usage.
The typical commercial e-cig also contains a liquid solution containing aerosol-forming excipients
such as glycerol and/or propylene glycol, flavoring materials and, optionally, nicotine. This solution is
usually delivered from a small reservoir by capillary wicking to the heating zone to affect the
generation of an aerosol that superficially resembles cigarette smoke in appearance. A great variety of
e-cig sizes, configurations, liquid formulations and designs are emerging on a continual basis in this
rapidly-developing worldwide marketplace in response to users’ evolving personal preferences.
As such, the popularity and sales volume of e-cigs continue to increase worldwide [1,2], and there
is a need for a fuller scientific understanding of the potential benefits or risks that e-cigs may have,
both to individual users as well as the general smoking and nonsmoking populations. A contemporary
framework for assessing the relative risks and benefits to both individuals and populations must
necessarily include the characterization of any potential toxicological hazard inherent to a product, and
a consideration of those properties against those of other available alternative products. The individual
risks to smokers and the harm to populations resulting from conventional cigarette smoking are very
well understood and extensively documented [3]; however, the use of alternative products, such as
electronic cigarettes, holds potential as an effective approach to advancing the public health amongst
adult smokers in the near term [4–6].
It is well understood that tobacco cigarettes produce a multitude of harmful and toxic constituents
that together induce deleterious health effects including chronic obstructive pulmonary disease
(COPD), cardiovascular disease (CVD) and cancer [3]. Conversely, e-cigs do not burn tobacco and do
not deliver harmful constituents in the numbers or in nearly the quantities that are found in the smoke
of conventional tobacco cigarettes [7]. A recent review reporting on chemical, toxicological (mostly
cytotoxicity studies on established cell lines) and clinical studies clearly indicates that e-cig liquids and
aerosols contain far less and fewer chemicals, induce significantly less cytotoxicity or adverse effects,
and result in considerably reduced cardiovascular and respiratory functional effects than are reported
for tobacco cigarettes [8]. In prior investigations of aqueous extract of e-cig aerosols in mammalian
fibroblast cells [9] and myocardial cells [10], some moderate cytotoxicity was observed for certain
flavoring compounds found in the tested products. However, all such studies, to date, have reported the
tested e-cig liquids and aerosols to be markedly less toxic than extracts prepared from the smoke of
conventional cigarettes.
This study utilized an in vitro battery of established assays to examine the cytotoxicity (Neutral Red
Uptake; NRU), mutagenicity (reverse bacterial mutagenicity test; Ames), genotoxicity (micronucleus
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formation; MN) and inflammatory effect (cytokine IL-8 release: IL-8) in cells exposed to preparations
of various tobacco cigarettes, smokeless tobacco (SLT), nicotine replacement therapy (NRT) products,
and commercial electronic cigarettes. Pre-incubation and in-media exposure methods were adopted for
e-liquids, aqueous extracts of SLT, NRT products, and pad-collected aerosols from e-cigs as well as
pad-collected smoke from tobacco cigarettes.
To date, no systematic toxicity studies have been reported that directly compared e-cig with SLT,
NRT, and tobacco cigarettes. Therefore, the present comprehensive multi-endpoint study of a variety
of tobacco and nicotine delivery products that have been previously assigned different positions on a
risk continuum [11,12] was designed to address the following:
1. Toxicity of e-cig liquids;
2. Toxicity of SLT products;
3. Toxicity of a NRT lozenge product;
4. Toxicity of pad-collected particulate matter from freshly-generated smoke and aerosols
from tobacco cigarettes and e-cigs, respectively.
2. Materials and Methods
2.1. Chemicals and Methods
All chemicals were purchased from Sigma-Aldrich (St. Louis, MO, USA) unless otherwise stated.
Recommendations from Cooperation Centre for Scientific Research Relative to Tobacco (CORESTA)
were followed for the selection of toxicological assays used in this study [13].
2.2. Product Characterization
Commercial blu e-cigs containing glycerol-based e-liquids, with and without nicotine and two
market leader flavors (Classic Tobacco and Magnificent Menthol), were used in this study. For
comparative purposes, tobacco burning cigarettes (Kentucky Reference 3R4F, 1R5F and Marlboro
Gold), SLT products (Marlboro Snus, Copenhagen Snuff) and a NRT product (Nicorette Lozenge)
were also tested. The products used in the study, their general specifications and the level of nicotine
measured in test samples are detailed in Table 1.
2.3. E-Liquid Extraction
The e-liquids were extracted from the wicking material located inside the cartomizer for both
rechargeable and disposable e-cigs under aseptic conditions. The mouth-end plug of e-cigs was
removed and the polyester wicking material was removed with sterilized stainless steel forceps. The
wet wicking material was then placed in a sterile 20 mL plastic syringe tipped with a sterile 0.45 µm
pore size syringe filter. The e-liquids from the wet wicking material were extracted by pushing the
syringe plunger and collected in a sterilized test tube. About 1.0 mL of e-liquid was extracted from
each e-cig. Subsequently, the e-liquids were diluted and delivered to the respective test systems.

755

Int. J. Environ. Res. Public Health 2014, 11

11328

Table 1. Product Characterization.
Product Class
Tobacco
Cigarettes

Product Label

Nicotine Measured in

Nicotine (mg)

Samples (mg/mL)

--

0.8

2.08 *

--

0.2

1.27 ±0.10

0.68

1.96 ±0.08

Name/Description

Abbreviation

Lot #

Kentucky Reference

3R4F

Cigarettes

1R5F

Marlboro Gold, 72 mm
Control e-cig

Marlboro Gold V128Z33B4
N/A

--

0

0 ±0

blu CT-Ø

0248

0

0 ±0

blu CT-High

270/404

24.0

17.93 ±0.34

blu MM-Ø

237

0

0 ±0

blu MM-High

404

24.0

20.43 ±0.41

N/A

N335X0X50

15.7

0.42 ±0.14

Copenhagen Snuff

N/A

NEI31755H

10.6

0.46 ±0.03

Nicorette® Lozenge

N/A

13780

4.0

0.10 ±0.03

blu™ e-cigs Classic Tobacco
No Nicotine (Rechargeable)
blu™ e-cigs Classic Tobacco
Electronic

High Nicotine (Cigalike)

Cigarettes

blu™ e-cigs Magnificent

(e-cig)

Menthol No Nicotine
(Rechargeable)
blu™ e-cigs Magnificent
Menthol High Nicotine
(Cigalike)

Smokeless
Tobacco (SLT)

Marlboro® Snus
®

Nicotine
Replacement
Therapy (NRT)
* Only one sample value.

2.4. Pad-Collected Aerosols for Tobacco Cigarettes and E-Cigs
All tobacco cigarettes were conditioned at 60% relative humidity at 24°C for at least 18 h prior to
machine smoking. E-Cig batteries were charged immediately prior to use (rechargeable only). The
e-liquid from the control e-cig contained a glycerol/water mixture, without flavors or nicotine, similar
to the tested commercial products.
It has been suggested that realistic tobacco cigarette smoking, as well as the e-cig vaping profile, are
more intense than the ISO machine smoking profile (35 mL puff volume, 2 s draw, 60 s puff interval).
In the absence of a standardized vaping profile for e-cigs and our intention to compare e-cig toxicity
with conventional cigarette toxicity, this study employed the Canadian Intense (CI) puffing conditions.
Both tobacco and e-cigs were smoked on a VITROCELL® VC10 smoking robot (VITROCELL
Systems, Waldkirch, Germany) under the CI puffing conditions: 55 mL puff volume, 2 s draw, 30 s puff
interval, and 100% blocked air dilution in the case of tobacco cigarettes [14]. Wet Total Particulate
Matter (WTPM) and e-cig aerosols were collected on Cambridge glass fiber filter pads, which capture
in excess of 99% of cigarette smoke particulate matter. The filters were extracted into either
dimethylsulfoxide (DMSO) for tobacco smoke or phosphate buffered saline (PBS) for e-cig aerosols,
both to a final concentration of 40 mg/mL (w/v) and stored at −80 °C prior to analysis.
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2.5. Aqueous Extract of Smokeless Tobacco (SLT) and Nicotine Replacement Therapy (NRT) Products
Aqueous extracts from commercially available products obtained at retail outlets were prepared
based on previously reported methods [15]. Products were suspended in PBS at 80 mg/mL (Dulbecco’s
PBS, #14040, +MgCl2 +CaCl2, Gibco, Grand Island, NY, USA). The suspension was incubated at
37 °C for 21–24 h, shaking at 150 rpm on a shaker incubator. The final suspension was then
centrifuged at 12,000 g for 10 min to remove particulates, filter sterilized, aliquoted and stored at
−80 °C prior to analysis.
2.6. Nicotine Measurement
The level of nicotine in e-liquids and pad-collected smoke and aerosols was quantified using Gas
Chromatography-Flame Ionization Detection (GC-FID) instrumentation with a six point calibration
utilizing a nicotine standard concentration range [16]. The method precision “variability” was 0.3%–0.7%,
method accuracy was 97.4%–98.6%, method LOD was 0.0524 mg/g and method LOQ was 0.1040 mg/g.
2.7. Cell Culture
Human lung epithelial carcinoma cells A549 (ATCC# CCL-185) were plated in 96-well plates in
200 μL per well of complete medium (Ham’s F-12K medium with 10% heat-inactivated fetal bovine
serum (FBS), 2 mM L-glutamine and 0.01 mg/mL gentamicin) at a seeding density of 75,000 cells/mL
and allowed to attach and grow overnight at 37 °C in an atmosphere of 5% CO2 prior to exposures.
Chinese hamster ovary cells CHO-K1 (ATCC# CCL-61) were seeded in 96-well plates at 2500
cells/well in complete growth medium (Ham’s F-12K medium with 10% FBS and 0.01 mg/mL
gentamicin) and allowed to attach and grow overnight (37 °C, 5% CO2) prior to exposures.
2.8. Cell Treatment
Cells were treated for approximately 24 h with increasing levels of e-liquids, aqueous extracts,
WTPM or pad-collected e-cig aerosols in fresh complete cell media prior to any toxicological
evaluations. The cellular treatment dose range used for e-cigs (e-liquids and pad-collected aerosols)
was 0–20 mg/mL and for tobacco cigarettes 0–0.5 mg/mL. The doses utilized for tobacco burning
cigarette samples were based on dose range finding experiments that demonstrated high cytotoxicity
occurring at or above 0.5 mg/mL. Solubility limitations of e-liquids were observed at doses beyond 20
mg/mL; therefore, doses above 20 mg/mL were not utilized in this study. The cellular treatment dose range
used for SLT and NRT samples was 0–27 mg/mL, which incorporated the dose range previously utilized
for smokeless tobacco products [15]. The toxicological responses were normalized with their respective
vehicle controls, either DMSO for tobacco burning cigarettes or culture medium for all other samples.
2.9. Cytotoxicity and IL-8 Assay
Following cellular treatment with samples, a 200 µL aliquot of the exposure medium was taken
from each well and processed for IL-8 analysis, and the cells adhered to the wells were processed for
the cytotoxicity assay.
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Cytotoxicity was measured in A549 cells by the NRU method [17,18]. In brief, the cell treatment
medium was replaced with 1.5% (v/v) neutral red dye in fresh serum-free complete medium and
incubated for 2.5 h. The plates were then washed and the cell-incorporated neutral red dye was released
and quantified by measuring absorbance at 540 nm on an Infinite M200 Pro spectrophotometer
(TECAN, Morrisville, NC, USA). The EC50 for NRU (mg/mL) was calculated and compared using
GraphPad Prism v. 5.02 (two tailed; for comparisons, statistical significance @ p < 0.05).
The release of cytokine IL-8 was quantified [19] in cellular medium with an ELISA detection kit
(Abazyme, Inc., MA, USA) by measuring absorbance at 450 on an Infinite M200 Pro spectrophotometer
(TECAN). Results for the IL-8 release are reported as % vehicle control and compared using
GraphPad Prism v. 5.02 (two tailed; for comparisons, statistical significance @ p < 0.05).
2.10. Bacterial Mutagenesis Assay
Ames reverse bacterial mutagenicity assays were conducted with the pre-incubation
modification [20,21] in strains TA98 and TA100 with S9 activation. Aroclor-induced Sprague-Dawley
rat liver S9 post-mitochondrial supernatant (Moltox, Inc., Boone, NC, USA), in 0.154 M KCl, was used for
the S9-cocktail (0.1 M phosphate buffer, pH 7.4; 8 mM MgCl2, 33 mM KCl, 5 mM glucose-6-phosphate
(G-6-P), 4 mM nicotinamide adenine diphosphate (NADP), 5% (v/v) S9-fraction).
The e-cig and SLT/NRT sample dose ranges utilized for the Ames reverse bacterial mutagenicity
assay were 0–48 mg/mL and 0–3.2 mg/mL, respectively, due to the sample solubility and sample
volume limits of the Ames exposure system. This SLT/NRT dose range is similar to the dose range
previously reported for smokeless tobacco product extracts tested in the Ames assay [15]. The control
sample for e-cig liquids, e-cig pad-collected aerosols, SLTs and NRT was PBS and the control sample for
WTPM from tobacco burning cigarettes was DMSO.
Exposures of Salmonella tester strains were performed as follows: 100 μL of an overnight culture,
500 μL of the S9-mix, plus 25 µL sample were combined in a sterile tube, capped and shaken at
250 rpm for 20 min at 37 °C prior to the addition of 2.5 mL of histidine/biotin top agar and plated onto
minimal glucose agar plates. Revertant colonies were counted after 48 hours of incubation at 37 °C.
All exposures were conducted in triplicate in a minimum of two independent experiments. All colonies
were counted with an automated colony counter, Synbiosis ProtoCOL3 (Frederick, MD, USA).
Activity reported as revertants per mg was calculated from the linear portion of the dose response
curve and compared using GraphPad Prism v. 5.02 (slope analysis, two tailed; for comparisons,
statistical significance @ p < 0.05).
2.11. Micronucleus Assay
The in vitro MN assay was performed in CHO-K1cells as previously described [22], utilizing the
MN HitKit-K11-0001-1 (Thermo Fisher Scientific, Pittsburgh, PA, USA). Cells were exposed to
samples in the absence of S9 for 20 ± 2 h followed by treatment with the cytokinesis blocking agent,
cytochalasin B. Cell viability was determined by the cytokinesis-block proliferation index (CBPI). MN
frequency (%MN) was determined on a Cellomics® ArrayScan® VTi (Pittsburg, PA, USA) using the
Micronucleus Bioapplication, V.4 software. Activity is reported as % Control and compared using
GraphPad Prism v. 5.02 (two tailed; for comparisons, statistical significance @ p < 0.05).
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3. Results and Discussion
This in vitro comparative toxicological study was designed to evaluate e-liquids extracted from
commercial e-cig products and pad-collected aerosols and smoke delivered by laboratory machine
smoking of e-cigs and combustible tobacco cigarettes. Although several in vitro tests are routinely
used and accepted by regulatory authorities, there are inherent limitations which affect the usefulness
of the assays to predict toxicity potential of a substance in vivo, and especially in humans. Given that
no single in vitro test can fully replicate in vivo test results, a battery of in vitro tests with a high
concordance to in vivo models has the potential to establish a weight-of-evidence approach for
evaluating the biological impact associated with e-cigs. In addition, the in vitro toxicological analysis
of appropriate comparative product types further provides context for results that otherwise may be
misleading or lack relevancy to the determination of biological activity.
A battery of toxicological endpoints that have been amply demonstrated to appropriately
characterize the responses to cigarette smoke preparations was selected to provide points of reference
in terms of the cytotoxicity, mutagenicity, genotoxicity, and inflammatory responses elicited by the
tested e-cigs.
Genotoxicity (Ames and MN formation) testing is an important part of the hazard assessment of a
chemical for regulatory purposes and has been demonstrated to have very high concordance with
rodent carcinogenicity or in vivo genotoxicity when tested together [23]. Additionally, inadequate
resolution of inflammation and uncontrolled inflammatory reactions can evoke a state of chronic
inflammation, which is a common etiologic factor for various human respiratory lesions, including
cancer [24,25].
A list of all products evaluated in this study is detailed in Table 1. This study utilized the CI
smoking profile to smoke both e-cigs as well as tobacco cigarettes. As a basis for comparative
analysis, this study evaluated the toxicological impact of traditional tobacco products, commercial
Marlboro Gold and two Kentucky reference cigarettes, four blu e-cigs, Copenhagen Snuff, Marlboro
Snus, and Nicorette Lozenge. In addition to comparing products in different classes (tobacco cigarette,
e-cig, SLT and NRT), the toxicological impact of nicotine using e-cigs with and without nicotine was
also investigated.
3.1. E-Liquids, Smokeless Tobaccos (SLTs) and Nicotine Replacement Therapy (NRT): Cytotoxicity
The toxicological response of e-liquids and aqueous extracts of SLT and NRT products was evaluated
in A549 cells and is shown in Figures 1 A–E. No cytotoxicity was observed for any of the e-liquids,
as well as for all SLT and NRT products tested up to their respective highest sample doses (Figure 1A).
Similarly, Bahl et al. reported little or no cytotoxicity for most of the 35 commercial refill liquids
for e-cigs previously tested in human lung fibroblast cells [26]. This study utilized two blu e-cig
market leading flavors, classic tobacco and magnificent menthol. To compare the dose levels, the
maximum e-liquid dose utilized by Bahl et al. [26] was 12.6 mg/mL, equivalent to the highest dose of
1% (v/v), assuming a 100 µL MTT assay volume and an e-liquid density of about 1.22 g/mL.
Additionally, Bahl et al. [26] also reported toxicity to adjacent wells at 10% (v/v) e-liquid dilutions,
equivalent to approximately 126 mg/mL; however, the present study did not reveal any vapor toxicity
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from e-liquids at doses as high as 27 mg/mL to adjacent wells. The observed cytotoxicity in adjacent
wells [26] may be a result of higher e-liquid concentrations used by Bahl et al. or the volatility of specific
e-liquid ingredients or flavors released while incubating at 37 ºC, or the possibility of differential
susceptibility of the lung fibroblasts used by Bahl et al. and the A549 cells used in this study.
Figure 1. In vitro activity of e-cig liquids, smokeless tobacco and lozenge aqueous extracts
in NRU (A), Ames (B), MN (C and D) and IL-8 (E). NRU, MN and IL-8 data reported as
% vehicle control, PBS in the case of e-liquids, SLT and NRT aqueous extracts. Data
points in each plot represent the mean values ±SD from a minimum of two (2) independent
experiments. MN cell viability (D) shown to verify lack of MN induction is not due to
cytotoxicity at higher doses. (
) blu CT-Ø; (
) blu CT-High; (
) blu MM-Ø;
( ) blu MM-High; (
) Marlboro Snus; ( ) Copenhagen Snuff; (
) Nicorette
Lozenge; ( ) Control e-cig.
NRU: E-Liquids and Extracts

100

50

0

0

5

10

15

20

25

Dose (mg / mL)

(A)

Ames: E-Liquids and Extracts
5

Revertants / mg

Cell Viability
(% Vehicle Control)

150

4

TA98
TA100

3
2
1
0

f
s
e
h
h

ig
-
uf
ig
ig
nu
ng
-c
Tn
M
H
H
e
S
E
S
C
z
M
To
M
u
ol
C
en
lu
Lo
M
or
bl
tr
g
b
u
e
b
n
u
a
l
o
tt
bl
bl
ar
C
nh
re
e
M
o
op Nic
C

(B)

760

30

Int. J. Environ. Res. Public Health 2014, 11

11333

Figure 1. Cont.
Micronucleus: E-Liquids and Extracts
MN
(% Vehicle Control)

200

150

100

50

0

0

5

10

15

20

25

Dose (mg / mL)

(C)
Micronucleus: E-Liquids and Extracts Cell Viability
Cell Viability
(% Vehicle Control)

150

100

50

0

0

5

10

15

20

25

Dose (mg / mL)

(D)
IL- 8 Release: E-Liquids and Extracts
IL- 8 Release
(% Vehicle Control)

250
200
150
100
50
0

0

5

10

15

20

25

30

Dose (mg / mL)

(E)
At the lower doses of e-liquids utilized in this study, an increase in cell viability was observed
(Figure 1A) which was also evident with cells treated with lower doses of pure nicotine (Figure 2A).
This increase in cellular viability was primarily associated with higher cellular proliferation and
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cellular protection mediated by the low level of nicotine exposure [27]. Therefore, there may be an
association between the lower nicotine present in e-cig liquids and increased cellular viability, thus
cellular protection.
Figure 2. Effects of L-nicotine on cytotoxicity (A) NRU and inflammation (B) IL-8 in
A549 cells. Data points in each plot represent the mean values ± SD from a minimum of
two (2) independent experiments.
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3.2. E-Liquids, Smokeless Tobaccos (SLTs) and Nicotine Replacement Therapy (NRT): Mutagenicity
The Ames test, also known as the bacterial reverse mutation assay, is widely used for the
determination of a compound’s ability to induce mutations and has been shown to have a high
predictive value with rodent carcinogenicity tests [28].
The activity of e-liquids, SLT and NRT extracts in the Ames assay is shown in Figure 1B. The control
e-cig sample containing water/glycerol and the PBS control sample (SLT and NRT) did not induce any
revertants above baseline and were within the variability range of this assay. No significant induction in
the activity over respective controls was observed for all e-liquids and extracts (Figure 1B). The level of
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e-liquids as high as 15-fold higher than SLTs and NRT extracts did not induce any activity. No evidence
of cytotoxicity, as determined by the background bacterial lawn, was observed for all e-liquid, SLT and
NRT samples at all doses tested.
3.3. E-Liquids, Smokeless Tobaccos (SLTs) and Nicotine Replacement Therapy (NRT): Genotoxicity
The results of in vitro MN formation assay are shown in Figure 1C,D). The MN assay conducted in
CHO-K1 cells, identifies clastogenic and aneugenic chemicals which essentially cause a DNA-damaging
event that leads to the disruption or breakage of chromosomes and ultimately results in sections of the
chromosome being deleted, added, or rearranged upon cell division (mitosis) [29].
A sample dose range which does not produce cytotoxicity of more than 55 ± 5% (compared to
control) was utilized in the MN formation assay [24]. The control e-cig, e-liquids, SLT and NRT
extracts did not induce any significant cytotoxicity at all dose levels tested since cell-viability
remained around 100% of control at all concentrations (Figure 1D). No significant induction in the
MN formation over respective controls was observed for all e-liquids and SLT and NRT extracts
(Figure 1C).
3.4. E-Liquids, Smokeless Tobaccos (SLTs) and Nicotine Replacement Therapy (NRT): Inflammation
Airway epithelial cells are the first line of defense in the airways to respond to any external stimuli
and secrete specific chemo-attractants and pro-inflammatory cytokines, for example IL-8, monocyte
chemotactic protein-1, and IL-1ß, in order to activate the secondary response for neutrophils and
macrophage infiltration [30,31]. Instead of measuring downstream acute or chronic phase
inflammation specific cytokines, this study measured an upstream pro-inflammatory cytokine, IL-8.
The effects of 24 h exposures of e-liquids and SLT and NRT extracts on IL-8 release in A549 cells
are shown in Figure 1E. The control samples for e-cig, SLTs and NRT did not induce any significant
IL-8 release. No significant IL-8 release was observed for most of the products, with the exception of
the blu MM-Ø, blu MM-High and blu CT-Ø treatments which resulted in higher IL-8 release only at
extremely high doses of 6.9–13.8 mg/mL. When compared to the IL-8 release induced by conventional
cigarette samples (Figure 3E), any significant IL-8 release as a result of the blu MM e-liquid
treatments occurred at doses approximately 42-fold higher than the conventional tobacco cigarettes. It
has been suggested that the toxicity of e-liquids may change when the same e-liquids are heated to
produce the inhaled aerosol [26]. The evaluation of e-cig aerosol toxicity is essential since the intended
use of e-cigarettes is through aerosol inhalation. Additionally, it is proposed that different e-liquid
formulation ingredients may evaporate differently, leading to changes in concentrations in the
generated aerosols as well as the possibility that components may undergo modification when
subjected to the heat used to generate the aerosol; therefore, the final composition of the aerosol may
be different when compared to the e-liquid [9]. In the light of that, the purpose of the study was to also
characterize the aerosol toxicity as delivered by heating the e-liquid.
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Figure 3. In vitro activity of pad-collected WTPM from tobacco cigarettes and pad-collected
e-cig aerosols in NRU (A), Ames (B), MN (C and D), and IL-8 (E). NRU, MN and IL-8 data
is reported as % vehicle control; PBS in the case of e-cigarette pad-collected aerosols,
DMSO for tobacco-burning cigarette pad-collected WTPM. Control e-cig exposures in NRU
and IL-8 were at the highest deliverable dose, resulting in no observable cytotoxicity or IL-8
release above background levels (data not shown). Data points in each plot represent the
mean values ± SD from a minimum of two (2) independent experiments. MN cell viability
(D) shown to verify lack of MN induction is not due to cytotoxicity at the higher doses.
( ) 3R4F; ( ) 1R5F; (
) Marlboro Gold; (
) blu CT-Ø; (
) blu CT-High;
( ) blu MM-Ø; ( ) blu MM-High; ( ) Control e-cig.
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Figure 3. Cont.
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3.5. E-Cigarettes and Conventional Cigarettes
In order to study the comparative toxicities of the e-cig aerosols and tobacco smoke, all products
were smoked by the standardized CI profile with the aerosols or smoke from each product being
collected on a pad as described in the Experimental Section. The pad-collected tobacco smoke matter
was extracted in DMSO because it has been widely applied as a vehicle for in vitro assays of test
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articles of limited water solubility due to its excellent solvent properties for both polar and non-polar
compounds and its moderate toxicity to test organisms [32,33]. The reasoning for the concentration
ranges utilized in this study was to limit the level of DMSO in order to avoid any solvent specific
effects on the assays [32]. The toxicological responses of the pad-collected e-cig aerosols and cigarette
smoke are shown in Figure 3A–E.
3.6. E-Cigarettes and Conventional Cigarettes: Cytotoxicity
The cytotoxicity of e-cig pad-collected aerosol is shown in Figure 3A. The e-cig pad-collected
aerosol was not cytotoxic at all tested levels. For comparative purposes, different levels of WTPM
from tobacco cigarettes were also tested. A dose-dependent increase in cell death was observed for
3R4F, 1R5F and Marlboro Gold cigarettes with up to 90% cell death at the 0.5 mg/mL maximum
applied dose. The WTPM mediated cytotoxicity results are in agreement with previously reported
studies [12,34]. It was not possible to quantify the comparative cytotoxicity in terms of traditional EC50
values (a dose which induces 50% cell death) since no cell death was observed at any concentration
used for all e-cig samples (Table 2 and Figure 3A).
There was an observed increase in cellular viability in cells treated with e-liquids (Figure 1A) and
lower doses of pure nicotine (Figure 2A). Also treatment with e-cig aerosols resulted in a similar
increase in cellular viability (Figure 3A). This observed increase in cellular viability for pure nicotine
and both e-cig liquids and pad-collected aerosols could be related to nicotine’s effect on cellular
proliferation and protection [27].
Table 2. NRU EC50 values for WTPM only (mean ± SE). EC50 expressed in mg/mL to
correct for differences in dose volumes between exposure methods. † ND: e-cig pad-collected
aerosols EC50 not determined since cytotoxicity was not detected at doses tested.
Pad-Collected Matter: Smoke and Aerosols
Sample
NRU EC50 (mg/mL)
3R4F
0.196
1R5F
0.237
Marlboro Gold
0.204
†
Control e-cig
ND
†
blu CT-Ø
ND
†
blu CT-High
ND
†
blu MM- Ø
ND
†
blu MM-High
ND

S.E.
0.010
0.014
0.009
------

Similar findings were reported for aqueous extracts of aerosols from various commercial e-cigs
studied in cultured mammalian fibroblast and myocardial cells [9,10]. Both studies also reported that
some aqueous extracts of e-cig aerosols showed cytotoxicity related to flavors, but were significantly
less cytotoxic than cigarette smoke extracts. This study evaluated two flavored e-cigs, with and
without nicotine (Table 1).
With e-liquids and pad-collected aerosols, no nicotine or flavor specific cytotoxic effects were
evident with e-cigs without nicotine, blu MM-Ø, and blu CT-Ø, and with nicotine as high as
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24 mg/mL, blu MM-High and blu CT-High (Figures 1A and 3A). The cytotoxicity and inflammatory
response of L-nicotine in this cell culture system (Figure 2) was also tested. No cytotoxicity and
inflammation (IL-8 release) were observed below 2.5 mg/mL and 1.0 mg/mL nicotine, respectively
(Figure 2A,B). The highest level of nicotine in e-liquids tested was about 0.5 mg/mL (Table 1), which
was below the concentrations of L-nicotine required to induce cytotoxicity and IL-8 release in this
experimental method. In addition, the WTPM from tobacco cigarettes at 0.5 mg/mL was extremely
cytotoxic (Figure 3A), corresponding to a nicotine concentration of approximately 0.04 mg/mL, which
was well below nicotine mediated toxic levels, demonstrating that WTPM induced cytotoxicity was
not mediated by nicotine.
3.7. E-Cigarettes and Conventional Cigarettes: Mutagenicity
The mutagenicity of pad-collected smoke and aerosols of tobacco cigarettes and e-cigs, respectively,
is shown in Figure 3B. No activity was observed for control e-cig samples in the Ames assay. The
specific activity for all tobacco cigarettes was in the range of 1600–1850 and 500–750 revertants/mg
WTPM for TA98 and TA100, respectively (Figure 3B). Historically, WTPM prepared under the same
smoking conditions has been shown to have similar levels of specific activity (revertants/mg) [35].
No increase in Ames activity was observed for any e-cigs used in this study and the revertants/mg
was extremely low and within assay background measurements (< 2 revertants/mg). It was not
possible to quantify the specific activities for e-cig aerosols since no increase in revertant counts was
observed with increasing doses for all tested e-cig samples (Figure 3B).
3.8. E-Cigarettes and Conventional Cigarettes: Genotoxicity
The cell viability and clastogenic effects of WTPM and e-cig pad-collected aerosols are presented
in Figure 3C,D. The pad-collected aerosol from the control e-cig containing glycerol/water and the
solvent (DMSO) control did not induce any MN formation. A significant dose-dependent WTPM
mediated induction in MN formation was observed with all tobacco cigarettes (3R4F, 1R5F and
Marlboro Gold). No increase in the MN formation was observed for pad-collected aerosols from e-cigs
at all doses tested (Figure 3C). The maximum induction in the MN formation with tobacco cigarettes
was about 2.5 to 3-fold over background at about 0.12 mg/mL WTPM. A sharp decrease in the
WTPM-induced MN formation was observed at dose levels higher than 0.12 mg/mL WTPM due to the
decrease in cell viability (Figure 3D). Similar MN findings have been reported [31]. The dose at which
tobacco cigarette WTPM induced maximum MN formation is approximately 166-fold lower than the
maximum e-cig pad-collected aerosol dose (20 mg/mL) tested, which had no observed induced
MN formation.
3.9. E-Cigarettes and Conventional Cigarettes: Inflammation
The inflammatory responses, as measured by IL-8 release from cells treated with tobacco WTPM
and e-cig aerosols are presented in Figure 3E. No IL-8 release was observed for control samples. The
pad-collected aerosols from all e-cigs did not induce any IL-8 release at all doses tested (Figure 3E). In
contrast, a WTPM mediated dose-dependent increase in IL-8 release was observed for all tobacco
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cigarettes. A sharp decrease in the IL-8 level at WTPM levels over 0.3 mg/mL was noticed (data not
shown) since significant cytotoxicity was observed at those doses (Figure 3A).
The WTPM dose at which a significant IL-8 release was observed (0.15 mg/mL) was about 20-fold
lower than the maximum e-cig pad-collected aerosol tested dose (3.2 mg/mL), at which no
inflammatory effect was observed. The release of IL-8 in cultured cells by different cigarette smoke
preparations has been reported [36] and this inflammatory response has been associated with oxidative
stress due to the free radicals present in cigarette smoke [37].
At the lower doses of e-cig pad-collected aerosols utilized in this study, compared to the control,
a lower release of IL-8 was observed (Figure 3E). That effect was also evident in cells treated with lower
doses of pure nicotine (Figure 2B). This phenomenon of a lower release of an inflammatory cytokine
(IL-8) is associated with the anti-inflammatory effects of nicotine [38]. There may be an association
between the lower nicotine present in e-cig pad-collected aerosols and anti-inflammatory effects.
3.10. Nicotine Equivalence
Assessment of in vitro responses observed in this study was also calculated based on the level of
nicotine present in the test samples. The level of nicotine concentrations measured in the prepared
samples are shown in Table 1 but varied depending on sample volume and toxicity endpoint measured
in this study. The upper limit of nicotine measured in tobacco cigarette WTPM was about
0.025 mg/mL, e-cig pad-collected aerosol was about 0.223 mg/mL and e-liquid was about
0.522 mg/mL. Thus, the nicotine concentration was about 10 to 20-fold higher in e-cig samples as
compared to conventional cigarette samples. No nicotine mediated cellular toxicity was observed at
2.5 mg nicotine/mL (Figure 2A). At low doses up to 2.0 mg/mL, L-nicotine in fact increased the
cellular proliferation as indicated by the higher cell viability than the control (Figure 2A) indicating
a cellular protective response [27] as well as lower release of IL-8 in the media than control (Figure 2B)
suggesting the anti-inflammatory properties of nicotine [38].
The average human exposure to nicotine on a 10-puff basis from a typical tobacco cigarette
(tar 11.4 ± 0.1 mg/cig) is about 2.0 mg and from an e-cig product (labeled 24 mg nicotine) is about
0.23 mg under the similar CI smoking profile used for this study [39]. Therefore, it was evident that
the nicotine levels in e-cig treatments were well below the toxic level of L-nicotine and represent
comparative nicotine levels present in the tested e-cig and conventional cigarette samples. In addition,
based on literature on the beneficial role of nicotine, relative to e-liquids and pad-collected aerosols
used in this study and pure nicotine effects, there may be an association between lower levels of
nicotine present in samples used in this study and cellular protection as well as anti-inflammatory
effects [27,38].
Under the experimental conditions used to evaluate traditional tobacco burning cigarettes, e-cigs did
not produce any meaningful toxic effects as measured by four in vitro endpoints. These results
demonstrate the potential for e-cigs to significantly reduce the toxicological impact when compared to
traditional tobacco burning cigarettes.
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3.11. Comparable Human Exposure: Conventional and E-Cig
The comparative human exposure to tobacco cigarette smoke and e-cig aerosol is important in order
to assess e-cig mediated reduced exposure and reduced harm. It has been reported that a smoker with one
pack-a-day tobacco cigarette consumption inhales on average about 261 mg/m3 cigarette tar [40],
equivalent to about 271 µg/mL or 0.271 mg/mL [40]. Internal study indicated the range of e-cig
aerosol delivery to be in the range of 0.5–1.5 mg/puff under Canadian Intense conditions (39).
Assuming similar e-cig use as a conventional tobacco cigarette (200 puffs), the upper limit of human
exposure to e-cig aerosol is approximately 300 mg or approximately 250 µg/mL or 0.25 mg/mL. The
range of e-cig pad-collected aerosol used in the present study was 3.2–20 mg/mL. No adverse
toxicological events were observed in this study even when the e-cig aerosol levels used were about
12–78 times higher than expected with normal e-cig use.
3.12. Contribution of Findings to Tobacco Harm Reduction and E-Cigs
The concept of Tobacco Harm Reduction (THR) has been advanced as a pragmatic approach to
achieving reductions in the adverse public health impacts of cigarette smoking in the near term; in
parallel with social, educational, and regulatory strategies intended to reduce and discourage cigarette
smoking, particularly among adolescents [4,41–43].
The use of non-combustible SLT products such as Swedish-style snus and traditional moist snuff
are demonstrably on the order of 98% less harmful in terms of risks for lung cancer, COPD, CVD, and
other cancers, (including oral cancers) as compared to cigarette smoking [11,41,44,45].
Similarly, NRT products such as dermal patches and chewing gums have been shown to be safe and
efficacious in clinically-managed and over-the-counter consumer usage. Therapeutic nicotine vapor
inhaler devices and aerosol sprays for nasal and oral use have to date demonstrated similar benefits and
low risks in facilitating smoking cessation [46]. The efficacy of such conventional NRT cessation aids
has, however, proven in practice to fall short (~7% cessation success) of what is needed by
a considerable number of smokers [47]. These smokers consistently report that taste, sensory and
behavioral components experienced in the act of cigarette smoking are substantial motivators of the
smoking behavior and may well comprise a population that could achieve substantially higher success
in quitting through use of products that mimic the behavior element of smoking as well as the delivery
of nicotine. Therefore, the use of e-cigs that provide some of the taste, sensory and behavioral
components of conventional tobacco cigarette smoking may hold substantial promise in defining the
potential benefits of the THR paradigm [48].
Despite the absence of long-term epidemiologic data on any chronic disease risk, a growing body of
recent literature is consistent with an expectation that the use of e-cigs is unlikely to raise serious
health concerns [49,50], particularly in comparison to those that result from the smoking of
conventional cigarettes [7]. This conclusion is currently based, and further supported by this study and
on a growing number of independent analyses of commercially-available e-cig liquids and product
aerosols from markets around the world, that have consistently reported very low or undetectable
levels of most tobacco smoke constituents that are known or suspected to play a prominent role in the
etiology of serious tobacco-related diseases. [7,51–59].
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There are various essential and contributory components to the THR framework, including product
use and behavior, taste, nicotine delivery, product chemistry, toxicity and clinical safety. This study
shows that neither the e-cig liquids nor collected aerosols produced any meaningful toxic effects in
widely used in vitro test systems. These findings add additional value to the increasing body of
scientific weight-of-evidence supporting the potential inclusion of e-cigs into THR paradigm.
4. Conclusions
In summary, this comparative in vitro toxicity study of e-cigs, SLT, NRT and tobacco cigarette
products demonstrates the following:
(1) E-cigs vs. Tobacco WTPM: At doses up to approximately 100-fold higher than typical
cigarette smoke exposures, blu e-cig liquids and pad-collected aerosols had no-to-extremely
low in vitro activity (NRU, Ames, MN and IL-8) when compared to WTPM from tobacco
burning cigarettes. WTPM activity was up to approximately 6,000 times higher than e-cigs.
(2) E-cigs vs. SLT and NRT: blu e-cig liquids demonstrated similar no-to-extremely low
in vitro activity as aqueous extracts from a commercial nicotine lozenge (NRT) and
commercial SLT products (snus and snuff).
(3) Effect of Nicotine: In vitro activities (NRU, Ames, MN and IL-8) measured for blu e-cig
exposures, with and without nicotine, were similar for all sample types, indicating that the
presence of nicotine, at the levels tested, did not contribute to any toxicological effects,
confirmed by the lack of cytotoxicity and inflammation response of L-nicotine at
comparative levels.
(4) Effect of Flavors: In vitro activities (NRU, Ames and MN) for the commercial blu e-cigs
were indistinguishable from control (glycerol/water); indicating these flavors (CT and
MM), at the levels tested, had no detectable impact on the cytotoxicity and genotoxicity
endpoints utilized in this study. There was some observed IL-8 induction for some
e-liquids, albeit at the highest doses tested.
(5) Liquid vs. Pad-Collected Aerosol: In vitro results for blu e-cigs, in this study, were similar
for the different exposure methods (e-liquids and pad-collected aerosol); demonstrating no
detectable impact on the in vitro toxicological responses when the e-liquids were
aerosolized.
(6) SLT vs. Tobacco WTPM: SLT extracts added to the test systems at levels up to 54-fold
higher than those used for Tobacco-WTPM generated by burning cigarettes was markedly
less cytotoxic and mutagenic, and evoked a significantly lower IL-8 response at all dose
levels evaluated. The effects of the SLT extracts in the assays were statistically
indistinguishable from those of the e-cig and NRT preparations.
With respect to the study, lack of any meaningful in vitro acute toxicity for blu e-cigs and extremely
low levels of chemical constituents measured in blu [39] and the analysis of known reduced risk
products such as NRT and SLT has the potential to demonstrate a decreased human health impact as
compared to conventional tobacco-burning cigarettes.
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Abstract: Introduction: Although electronic cigarette (EC) liquids contain low levels of
tobacco-specific nitrosamines (TSNAs), studies evaluating the levels emitted to the aerosol
are scarce. The purpose of this study was to compare the levels of TSNAs between liquids and
generated aerosol. Methods: Three EC liquids were obtained from the market. An additional
(spiked) sample was prepared by adding known amounts of standard TSNAs solutions to one
of the obtained liquids. N-nitrosonornicotine (NNN), N-nitrosoanatabine (NAT),
N-nitrosoanabasine (NAB) and 4-(methylnitrosamino)1-(3-pyridyl)-1-butanone (NNK) were
measured. Three 100-puff sets from each liquid were trapped in filter pads and were
subsequently analyzed for the presence of TSNAs. The expected levels of TSNAs (calculated
based on the liquid consumption) were compared with the measured levels in the aerosol.
Results: Only NAB was found at trace levels in two commercial liquids
(1.2 and 2.3 ng/g), while the third contained 1.5 ng/g NAB and 7.7 ng/g NNN. The
100-puff sets resulted in 336–515 mg liquid consumption, with no TSNAs being detected in
the aerosol. The spiked sample contained 42.0–53.9 ng/g of each of the TSNAs. All TSNAs
were detected in the aerosol with the measured levels being statistically similar to the
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expected amounts. A significant correlation between expected and measured levels of
TSNAs in the aerosol was found (r = 0.83, p < 0.001). Conclusion: The findings of this study
show that exposure of EC users to TSNAs can be accurately assessed based on the levels
present in the liquid, without the need to analyze the aerosol.
Keywords: electronic cigarettes; tobacco-specific nitrosamines; aerosol; nicotine;
tobacco; smoking

1. Introduction
Electronic cigarettes (ECs) are considered as less harmful alternatives to smoking [1,2]. Most studies
have focused on examining EC liquid composition, showing that the levels of toxic chemicals present
in EC liquids are by far lower than in tobacco cigarette [1]. Tobacco-specific nitrosamines (TSNAs),
which are very potent carcinogenic chemicals [3,4], are present in minute amounts in EC liquids, usually
at levels comparable to pharmaceutical nicotine products [5–7]. TSNAs are derived from the tobacco
leaves. They are naturally occurring compounds found in cured tobacco. They are not present in the
green tobacco leaves but are formed during the curing process by nitrosation of amines. There is some
controversy as to whether combustion leads to substantial TSNAs formation [8–10], however, it seems
likely that most TSNAs found in mainstream smoke come from the compounds present in cured tobacco
leaves while only a small fraction is derived from pyrolytic synthesis [11]. The levels emitted to tobacco
cigarette smoke directly correlate with the levels present in the tobacco leaves, but the absolute levels
are usually considerably lower [11].
Studies evaluating TSNAs levels in EC aerosol are scarce. Despite finding low levels in the
aerosol [12,13], there is little information as to whether the evaporation process results in additional
TSNAs production. Concerns have been expressed in the literature that the heat of evaporation may
result in higher levels of TSNAs emitted to the aerosol compared to those present in the liquid [14]. The
true exposure of consumers (vapers) to TSNAs (through inhalation of the aerosol) relative to the levels
present in the liquids has not been adequately assessed. The purpose of this study was to examine
whether TSNAs levels in the EC aerosol exceed the levels present in the liquids.
2. Methods
2.1. Sample Selection
Three commercially-available EC liquids of tobacco flavor from two of the largest Greek EC
companies were bought from vapeshops (Table 1). These liquids were available at different nicotine
concentration; we obtained the highest available nicotine concentration (18 mg/mL) since TSNAs in EC
liquids are probably contaminants in nicotine and the highest nicotine content is expected to contain the
highest possible TSNAs levels. Additionally, an EC device set was bought (Epsilon 1100, Nobacco,
Athens, Greece), composed of a 2nd generation (eGo-style) lithium battery with a capacity of 1100 mAh
and a tank-type atomizer. The liquid samples were stored in regular room conditions before being sent
to the laboratory for analysis.
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2.2. Protocol Design and Methods of Analysis
The liquid samples were analyzed for N-nitrosonornicotine (NNN), N-nitrosoanatabine (NAT),
N-nitrosoanabasine (NAB), and 4-(methylnitrosamino)1-(3-pyridyl)-1-butanone (NNK). A measured
amount of isotopically labeled internal standards and an aliquot of EC liquid were added to a measured
amount of water and mixed thoroughly. The samples were then subjected to ultra-performance liquid
chromatography and quantified via tandem mass spectrometry (UPLC-MS/MS) according to the
Cooperation Centre for Scientific Research Relative to Tobacco (CORESTA) method 75. The limit of
detection (LOD) of the liquid analysis 7.7 ng/g for NNN, 4.6 ng/g for NAT, 1.5 ng/g for NAB, and
3.7 ng/g for NNK.
Subsequently, 1.5 mL of liquid was introduced into the atomizer and attached to the EC battery
device. Aerosol was produced through a smoking machine, taking puffs of 4 s duration and 55 mL
volume with an interpuff interval of 30 s. The battery part of the device was fully charged before use,
and a new wick-coil replacement head was used for each sample. Three sets of 100 puffs were collected
from each EC liquid. The atomizer was weighed before and after each puffs set in order to evaluate liquid
consumption. The aerosol from each set was trapped separately in glass fiber filter pads. After the addition
of an internal standard, the total particulate matter collected on the glass fiber filter pad was extracted into
a measured amount of water. The samples were then subjected to UPLC-MS/MS for analysis of TSNAs,
similarly to the method use for liquid analysis. The limit of detection (LOD) of the aerosol analysis was
10 ng for NNN, NAT, NAB, and NNK.
Since EC liquids were expected to contain only minimal amounts of TSNAs, a separate liquid sample
(spiked sample) was prepared by adding a known amount of TSNAs standard solutions to one of the
commercial liquids (Number 3, Nobacco, Athens, Greece). The final levels of TSNAs were measured
in the spiked sample. Subsequently, aerosol was produced (three sets of 100 puffs each), trapped and
analyzed similarly to the method presented above.
2.3. Statistical Analysis
The expected aerosol TSNAs levels were calculated from the respective liquid levels and the amount
of liquid consumed in each puffing set using the formula: expected TSNAs (ng) = liquid TSNAs (ng/g) x
liquid consumption (g). Comparison between the expected and measured TSNAs levels in the aerosol
was performed by using paired samples t-test, while Pearson’s correlation coefficient was used to
examine their association. A two-tailed P value of 0.05 was considered statistically significant, and all
analyses were performed using commercially available software (SPSS v.22, Chicago, IL, USA).
3. Results
The levels of TSNAs in the commercial and the spiked EC liquids are presented in Table 1. Similarly
to previous studies [5–7], minimal levels of nitrosamines were found in the liquid samples. Only NAB
was found at levels above the LOD in two of the liquids, while one liquid contained small amounts of
both NAB and NNN. The spiked sample contained measurable amounts of all four TSNAs.
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Table 1. Levels of tobacco-specific nitrosamines in the electronic cigarette liquids tested in
the study.
Liquid Samples

Company

Nicotine
Content
(mg/mL)

Mystique Tobacco Echo

Nobacco, Athens, Greece

18

7.7

ND

1.5

ND

Maxx-Blend

Flavourart, Oleggio, Italy

18

ND

ND

2.3

ND

Nobacco, Athens, Greece

18

ND

ND

1.2

ND

Numbers Three

NNN
(ng/g)

NAT
(ng/g)

NAB
(ng/g)

NNK
(ng/g)

a

18
46.9
53.9
45.6
42.0
Spiked Sample
Notes: Abbreviations. NNN, N-nitrosonornicotine; NAT, N-nitrosoanatabine; NAB, N-nitrosoanabasine;
NNK, 4-(methylnitrosamino)1-(3-pyridyl)-1-butanone; ND, not detected. a Spiked sample was “Numbers
Three” in which a known amount of standard solutions of tobacco-specific nitrosamines was added.

The 100-puff sets of commercial liquids resulted in the average liquid consumption ranging from 336
to 515 mg for each of the liquid. Due to the very low levels of TSNAs in the commercial liquids, the
respective aerosol samples contained, as expected, no TSNAs above the LOD. The analysis of the
aerosol generated from the spiked sample is shown in Figure 1.
The average liquid consumption from the three puffing sets was 452 mg. All TSNAs were detected
in the aerosol, at levels that were not statistically different from the expected amounts (p = NS). A strong
correlation between expected and measured amount of TSNAs was observed (r = 0.83,
p < 0.001, Figure 2).

Figure 1. Expected and measured levels of tobacco-specific nitrosamines (TSNAs) in the
electronic cigarette aerosol generated from the spiked liquid sample. Bars represent the
average from three sets of 100 puffs each while error bars represent standard deviation.
For abbreviations, see Table 1.
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Figure 2. Correlation between observed and expected levels of all tobacco-specific
nitrosamines in the aerosol generated from the spiked liquid sample.
4. Discussion
This is the first study which directly compared the levels of TSNAs between EC liquids and the
respective aerosol. The main finding of the study was that very low levels of TSNAs were present in the
EC aerosol, while the results of the spiked sample (prepared with TSNAs added to the original EC liquid)
indicated that all TSNAs present in the liquid were readily delivered to the aerosol.
Smoking is a major preventable risk factor for a variety of diseases. Tobacco cigarette smoke contains
more than 7000 chemicals many of which are classified as carcinogens. TSNAs have been characterized
as potent carcinogens in cigarette smoke. Part of the TSNAs present in mainstream cigarette smoke come
from transfer from the filler of a combusting cigarette [15] while another small portion is synthesized
during the smoking process [16,17]. The levels of TSNAs in the EC liquids are minimal and by far lower
compared to tobacco [5,7,18]. This is probably attributed to the use of pharmaceutical grade nicotine
that most manufacturers claim to use. This grade of nicotine is highly purified to remove the majority of
impurities, including TSNAs. However, there were no published reports evaluating if additional TSNAs
can be formed during EC aerosol production. This is important since ECs are used in aerosol and not in
liquid form, and heating is involved in the evaporation process. The study herein verifies that the levels
present in the aerosol are similar to those present in the liquid. Therefore, the analysis of TSNAs levels
in the liquid would be enough to estimate the exposure of consumers to these substances, without the
need to perform more complex and expensive analyses in the aerosol.
A limitation of our study is that, although we found equal amounts of TSNAs in liquid and aerosol,
it was not designed to detect whether the source of aerosol TSNAs is the liquid alone or if additional
amounts may be produced due to heating. It is well known that only a portion of the TSNA in the
cigarette filler is transferred to the smoke (this is also true for nicotine) and that a percentage of the
TSNA found in mainstream smoke is formed during pyrolysis of the tobacco. A similar process of
TSNAs formation may theoretically occur in the ECs during use, however, this is an unlikely scenario
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considering the far lower temperatures of evaporation compared to the temperatures involved in smoking
and the absence of source for nitrite. In any case, finding similar amounts of TSNAs in liquid and aerosol
verifies that the levels of exposure through aerosol inhalation are by far lower compared to smoking.
Moreover, finding that TSNAs are readily delivered to the aerosol makes it important to reduce TSNAs
in the EC liquids to as low as possible, by using only pharmaceutical grade nicotine. Finally, TSNAs
were trapped and analyzed using a methodology validated for tobacco cigarette smoke. We did not
specifically evaluate whether a fraction of TSNAs escape from the glass-fiber filter. However,
considering that glass fiber filters have been shown to efficiently capture nicotine from aerosol [19] and
given that nicotine and TSNAs have similar structures and boiling points, it is expected that TSNAs will
also be trapped effectively by a glass fiber filter.
5. Conclusions
The results of this study show that exposure of EC users to TSNAs is directly associated with, and
similar to, the liquid content. Evaluating liquid TSNAs levels can accurately predict the levels present
in the aerosol, while use of pharmaceutical grade nicotine will probably ensure minimal exposure of
consumers to TSNAs from EC use.
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Key points:

Calls to action

• Smoking kills an estimated 100,000 people each year

• Introduction of a smoking exclusion zone around
schools, bars and restaurants

• Tobacco contains many harmful carcinogens and
toxicants, as well as the highly addictive chemical,
nicotine

• Mandatory sale of non-tobacco NCPs in all outlets
selling combustible tobacco products

• There is considerable confusion surrounding nicotine,
with 90% of non-smokers and 78% of smokers
believing it is harmful to health

• Greater utilisation of e-cigarettes by smoking
cessation services
• Licensing of all purveyors of combustible tobacco
products

• We have seen a proliferation of non-tobacco nicotine
containing products (NCPs) offering much safer
sources of nicotine

• Stop calling the product an e-cigarette

Introduction

factor in health inequalities, with individuals living in the most
deprived areas being twice as likely to smoke as those living
in the least deprived. According to data from the Office for
National Statistics, 14.3% of men and 10.2% of women
in the least deprived quintile are smokers, compared with
32.9% and 26.1% respectively in the most deprived quintile.5

As the leading cause of preventable illness and death in the
UK, smoking kills an estimated 100,000 people each year,1
more than the next five largest causes of preventable death
combined.2
Smoking tobacco, the process by which tobacco is burned
and then smoke inhaled into the lungs, exposes the user to a
number of carcinogens and toxicants with hugely damaging
consequences for health. Cigarette smoke contains roughly
4000 chemicals including tar, carbon monoxide and
formaldehyde. Of these chemicals, at least 250 are known to
be harmful,3 causing a number of serious conditions including
lung cancer, chronic obstructive pulmonary disease, heart
disease, mouth cancer and throat cancer, among others.
In addition, smoking can exacerbate the symptoms of, for
example, asthma, hyperthyroidism and multiple sclerosis, as
well as increase the risk of developing conditions such as
dementia, osteoporosis and gum disease.4

With concerted efforts from the Government, health
professionals and campaigners, smoking rates have declined
considerably since the middle of the 20th century, when
rates peaked at an incredible 82% for men in 1948 and 45%
for women in the 1960s.6 Over the past fifty years, we have
seen a raft of government legislation to reduce smoking
levels, beginning with the ban on tobacco advertising on
television in 1965, followed by, for example, the introduction
of health warnings on packaging in 1971, the ban on
smoking in enclosed public spaces in 2007 and the ban on
point of sale display of cigarettes from 2012 for larger shops
and 2015 for smaller ones.7,8 Earlier this year, Parliament also
voted in favour of standardised cigarette packaging, meaning
that from May 2016 all cigarette packets will look the same,
apart from the make, brand name and health warnings.9

Currently in the UK, 22% of men and 17% of women are
smokers, equating to roughly ten million people.1 With a
clear social pattern to smoking, this is a major contributing
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Some, however, have raised concerns that this decline is
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not moving quickly enough. Cigarettes are responsible for
the death and disease of a vast number of people, placing
a huge financial burden on healthcare services, the welfare
system and employers, with costs of at least £13 billion per
year, more than the estimated £12 billion in tobacco revenue
received by the UK treasury each year.10 It is crucial that we
do not lose momentum on tobacco control and instead take
firm, multifaceted action to finally eradicate smoking.

of non-tobacco nicotine containing products, providing
us with more tools than ever to support individuals to quit
smoking and move to safer sources of nicotine.
Quitting smoking is very difficult, and while the goal is for
people not to smoke, additional support is often required.
Given that the evidence to date so far suggests that
non-tobacco nicotine containing products are safer than
cigarettes, we should ensure that we utilise these products
to their full potential for smokers.

Over the past few decades, we have seen the proliferation

Cigarette ingredients
include:

Lead:
toxic metal

Formaldehyde:
carcinogenic chemical

Carbon monoxide:
poisonous gas

Benzene:
carcinogenic
chemical

Arsenic:
toxic metal

Hydrogen cyanide:
poisonous gas

Nicotine:
addictive chemical

Why do people smoke?

For a large proportion of smokers, their smoking habit and
consequent nicotine dependency began before the age of 16,
two-thirds before the age of 18 and 80% before the age of 20.17
Evidence suggests that, when consumed in low concentrations,
nicotine is not deleterious to health; it does not appear to be a
direct carcinogen and, whilst its use can increase heart rate, is
not associated with an increase in acute cardiovascular events
amongst users (although it must not be used in pregnancy).18
The harm instead occurs when the presence of nicotine in
cigarettes encourages dependency on a product containing 69
carcinogens,19 as well as the many other dangerous chemicals
found in cigarettes. What begins as teenage experimentation or
rebellion ends as a long struggle with tobacco dependency, with
one in two smokers dying from smoking-related diseases.4

Research shows that almost two-thirds of smokers would like to
quit. Despite this, over half of them feel that it would be difficult to
go even one day without a cigarette.11 The reasons why people
smoke, and therefore struggle to give up are many and varied,
ranging from social pressures or the perceived role of smoking in
stress relief to the habituation of holding a cigarette.12
A major factor, however, in this difficulty is the dependence
of smokers on the nicotine present in cigarettes. Nicotine, a
naturally occurring chemical found in the tobacco plant, is a
highly addictive substance,13 with some researchers describing it
as the third strongest ‘dependence-forming drug’, behind heroin
and crack cocaine.14 The addictive nature of tobacco and the
effects of nicotine are reinforced by chemicals, such as pyridine
and acetaldehyde, which enhance nicotine dosing and delivery
to the brain.15,16 Research also suggests that other chemicals
in cigarettes encourage tobacco dependency themselves by
blocking the enzyme, monoamine oxidase, thus increasing
dopamine levels in smokers.14

Over the past few decades, however, the market of nicotine
containing products (NCPs) has developed considerably, offering
smokers a vast array of safer alternatives to cigarettes, including
nicotine replacement therapies (NRTs) and most recently,
electronic cigarettes. Evidence to date indicates that these
products offer an effective delivery of nicotine, without exposing
the user to the many harmful chemicals found in tobacco, for
example, through NRT lozenges, patches or chewing gum and in
the case of e-cigarettes, nicotine delivered orally through inhaled
vapour, known as ‘vaping’.

Once smoke is inhaled, nicotine reaches the brain in roughly 10
seconds and in small amounts acts as a stimulant, improving
concentration and enhancing brain activity. With a relatively short
half-life, the effects of nicotine are roughly halved after just two
hours, thus promoting the regular use of tobacco. Withdrawal
from nicotine is also associated with many unpleasant
symptoms, thus compounding the difficulty of smoking
cessation. These symptoms include impaired concentration,
depressed mood, irritability, sleep disturbance and increased
appetite, often leading to weight gain.12
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Since their introduction into the UK in 2005,20 e-cigarettes have
experienced a surge in popularity amongst smokers, with usage
amongst this group increasing from 2.7% in 2010 to 17.6% in
2014, equating to roughly 2.6 million people.21 Whilst greater
research is required to understand the long-term health impacts
of e-cigarette usage, there is a growing consensus amongst
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The harm reduction ladder
of smoking cessation

according to the brand, this clearly demonstrates the harm
reduction potential of e-cigarettes for smokers.
Moreover, there is growing evidence demonstrating the
efficacy of both NRT and e-cigarettes as smoking cessation
tools. A longitudinal study, for example, found that individuals
using e-cigarettes on a daily basis were six times as likely to
report quitting tobacco smoking as non-users or ‘triers’ of
e-cigarettes.25 Studies have also shown that the use of NRTs
such as nicotine patches and lozenges can increase quitting
success rates by as much as 70%.26

Smoking combustible tobacco
products, such as cigarettes
Using electronic cigarettes

There is, however, considerable misunderstanding, amongst both
the public and some medical professionals, about nicotine and
the relative harm of non-tobacco NCPs, acting as a significant
barrier to their usage. Many mistakenly view nicotine as the
dangerous element in cigarettes; a survey conducted by the
RSPH, for example, found that 90% of non-smokers and 78%
of smokers believe that nicotine is harmful to health.27 A study
examining attitudes to NRT products found similarly concerning
misperceptions amongst smokers, with 69% not knowing that
they are less dangerous than cigarettes and 76% not knowing
that they are less addictive.28

Using nicotine replacement therapies,
such as lozenges or patches
Not using any nicotine
containing products

health professionals that these products offer a safer alternative
to combustible tobacco products. Due to the absence of
tobacco, many of the harmful chemicals found in cigarettes are
absent from e-cigarettes and those that are present are at a
significantly lower level.22,23 Whilst there has not been exhaustive
testing of all e-cigarette brands, one study, which examined the
vapour content of 12 brands of e-cigarettes, estimated that the
levels of potentially dangerous chemicals, such as formaldehyde
and acetaldehyde were between 9 and 450 times lower in
e-cigarette vapour than in tobacco smoke.24 Although concern
has been raised around the safety of the flavourings used in
these products, and the type and level of ingredients does vary

With the development of a vast array of non-tobacco NCPs, we
are well equipped to support individuals to quit smoking and
move to safer sources of nicotine. The lack of understanding
surrounding these products, and nicotine more generally, is
however, severely limiting this potential, with many individuals
unable to make informed choices. The public health community
is united in our desire to see smoking eradicated. If the evidence
is that non-tobacco NCPs are an effective means of quitting and
less harmful to health than cigarettes, we should take steps to
address public confusion and encourage greater numbers to
move from using cigarettes to non-tobacco NCPs.

What is the RSPH calling for?

the prominence of smoking in public locations, particularly
those visited by children, we can ensure that smoking is no
longer seen as a normal or safe activity.

• Introduction of a smoking exclusion zone around schools,
bars and restaurants
The introduction of a smoking ban for all enclosed public
places in 2007 was a landmark in government interventions
to reduce smoking levels, reducing the public’s exposure to
harmful second-hand smoke, and acting as a catalyst for
many smokers to ‘kick the habit’.29 A survey found that in the
year following the smoking ban a staggering 400,000 people
were motivated to give up smoking.30 This led to appreciable
improvements in the public’s health including a 12.3% reduction
in the number of children admitted to hospital with asthma
symptoms and a 2.4% reduction in emergency heart attack
admissions in the 12 months immediately after the ban.31,32

The RSPH therefore calls for the smoking ban to be extended
further to include school gates, the outside areas of bars and
restaurants and also, all public parks and squares, mirroring
the calls made by Lord Darzi in the 2014 report by the
London Health Commission.33 This could be achieved through
legislation to introduce smoking exclusion zones, in which
smoking combustible tobacco products is prohibited, but the
use of an e-cigarette in this zone is permitted.
This would significantly reduce the convenience of smoking,
with the potential to encourage a greater number of smokers
to move to safer sources of nicotine. It would also reduce the
visibility of cigarette usage and serve to further denormalise
smoking,34 thus potentially discouraging people, particularly
children, from beginning to smoke in the future.

Alongside the health benefits, this legislation was crucial for
de-normalising smoking. The appearance of individuals
smoking combustible tobacco products in public places
arguably gives the deeply misleading impression that smoking
is a largely safe activity to be universally enjoyed. By reducing
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A similar approach has been taken by several cities around
the world with considerable success. New York, for example,
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banned smoking in doorways to bars, cafes and restaurants
and in Central Park, which, alongside other initiatives,
contributed to the impressive decline in smoking rates from
22% to 15% in just 10 years. Similarly, Hong Kong introduced
a smoking ban in outside areas including public parks and
beaches contributing to a 7% reduction in smoking rates
between 2002 and 2012.33 The smoking ban has already been
extended in Bristol. In 2015, with a public approval rating of
61%, Bristol became the first UK city to prohibit smoking in
prominent outdoor spaces.35

From a harm reduction perspective, e-cigarettes may also
be a valuable tool, reducing the exposure of smokers to the
many harmful carcinogens and toxicants found in cigarettes.
Research conducted at University College London indicates
that for every one million UK smokers that move to e-cigarettes,
6,000 premature deaths could be avoided each year.41
The RSPH therefore calls on commissioners and smoking
cessation services to consider trialling an ‘e-cigarette friendly’
approach and evaluate the potential effectiveness of these
products for supporting smoking cessation. Looking forward,
following licensing by the Medicines and Healthcare products
Regulatory Agency, there may also be potential for these
products to be offered by the services themselves as smoking
cessation aids.

• Mandatory sale of non-tobacco NCPs in all outlets
selling combustible tobacco products
Despite the proliferation of alternative nicotine containing
products, for many smokers cigarettes remain the easiest
source of nicotine. This is partly due to them being far more
readily available than NRTs or e-cigarettes; a survey of 134
tobacco retailers in London and Newcastle, for example, found
that just 3 of these also stocked NRT products.36

• Licensing of all purveyors of combustible tobacco products
We call on the Government to introduce the mandatory
licensing of all retailers selling combustible tobacco products.
In the UK, the sale of tobacco products is banned to anyone
under the age of 18 years old; however, in spite of this, up to
207,000 children aged 11 – 15 year old begin smoking each
year.42 Introducing a positive licensing scheme would enable
local authorities to remove the license of any retailers found not
to be acting in accordance with tobacco legislation, such as not
enforcing age restrictions or the display ban.

For those with a nicotine dependency, this can mean that
cigarettes are their only option and for those trying to give up,
can pose a real challenge to overcoming their tobacco cravings.
To encourage more smokers to stop smoking and use safer
sources of nicotine, we must ensure that these products are
widely available and clearly advertised in stores. We therefore
call for the mandatory sale of non-tobacco NCPs in all outlets
selling combustible tobacco products.

In England and Wales, a negative licensing scheme is currently
in operation, in which magistrates can ban retailers from selling
tobacco for up to a year if they are found to be acting illegally.43
This is a time consuming and costly process, which has thus
far led to relatively few prosecutions. Introducing a positive
licensing system would instead enable local authorities to
ensure that retailers are familiar with tobacco regulations and
that they are able demonstrate how they intend to comply with
these laws before they begin to sell such products.

• Greater utilisation of e-cigarettes by smoking
cessation services
It is estimated that roughly one third of smokers try to quit
each year, but just 5% of these are successful in doing so over
the longer term.37 The health and financial benefits of giving
up smoking are well established, but for those with a nicotine
dependency, this can pose a real challenge.
The local stop smoking services, established in 1999, seek
to support individuals to quit smoking by providing advice, as
well as a range of smoking cessation aids, including NRT and
medication.38 Research has shown that the service supports
roughly 50% to quit after four weeks and 15% after 12 months.
This is considerably higher than the 12-month quit rate for
those who try to stop smoking without such support, which
stands at just 4%.39

Research conducted in Australia found that a positive
licensing scheme led to a significant increase in awareness of
tobacco regulations and in Tasmania led to a 95% compliance
rate.44 In Scotland and Northern Ireland, retailers are currently
required to register to sell tobacco.45,46 The revenue from a
nominal license fee (the Republic of Ireland currently charges
€50 for registration47) could also be directed into smoking
cessation programmes, educational schemes aimed at young
people or enforcement initiatives.

There is, however, significant variation between services in
terms of their approach to e-cigarettes. The stop smoking
service in Leicester became the first ‘e-cigarette friendly’ service
in 2014, meaning that they will provide support and guidance
to those seeking to quit using an e-cigarette.40 Whilst other
services have followed suit, this approach is not universal.

• Stop calling the product an e-cigarette
Despite the use of the term electronic or e-cigarette, these
products are very different to cigarettes. Whilst some may be
visually similar to combustible tobacco products, they do not
contain tobacco, nor are they smoked; instead nicotine, which
has been removed from the tobacco leaves, is suspended in a
solution of glycerine or propylene glycol, water, and sometimes
flavourings.24 This solution is then heated to form a vapour,
which is inhaled by the user.24 Research to date indicates that
inhaling e-cigarette vapour is significantly less harmful to the
user than smoking tobacco.

E-cigarettes have achieved considerable popularity in the UK,
with a growing evidence base demonstrating their potential as
a smoking cessation tool. E-cigarettes have the potential to
not only address the nicotine aspect of tobacco dependency,
but may alleviate some of the other factors as well, such as the
habituation of holding a cigarette.
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There is, however, significant misunderstanding surrounding
nicotine and the relative safety of non-tobacco NCPs, and
we have concerns that the use of misleading terms such as
‘e-cigarette’ may compound this problem. We therefore call

for these products to be referred to as vapourisers or nicotine
control products. This terminology would ensure that a clear
distinction is made between combustible tobacco products and
the very different product known as ‘e-cigarettes’.
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A clinical laboratory model for evaluating the acute effects of
electronic “cigarettes”: nicotine delivery profile and
cardiovascular and subjective effects
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Abstract
Background—Electronic “cigarettes” (ECs) are marketed to tobacco users as potential reduced
exposure products (PREPs), albeit with little information regarding EC user toxicant exposure and
effects. This information may be obtained by adapting clinical laboratory methods used to evaluate
other PREPs for smokers.
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Methods—Thirty-two smokers participated in four independent Latin-square ordered conditions
that differed by product: own brand cigarette, “NPRO” EC (18 mg cartridge), “Hydro” EC (16 mg
cartridge) or sham (unlit cigarette). Participants took 10 puffs at two separate times during each
session. Plasma nicotine and carbon monoxide (CO) concentration, heart rate, and subjective
effects were assessed.
Results—Own brand significantly increased plasma nicotine and CO concentration and heart
rate within the first five minutes of administration while “NPRO” EC, “Hydro” EC, and sham
smoking did not. Own brand, “NPRO” EC, and “Hydro” EC (but not sham) significantly
decreased tobacco abstinence symptom ratings and increased product acceptability ratings. The
magnitude of symptom suppression and increased acceptability was greater for own brand than for
“NPRO” EC and “Hydro” EC.
Conclusions—Under these acute testing conditions, neither of the ECs exposed users to
measurable levels of nicotine or CO, though both suppressed nicotine/tobacco abstinence
symptom ratings.
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Impact—This study illustrates how clinical laboratory methods can be used to understand the
acute effects of these and other PREPs for tobacco users. The results and methods reported here
will likely be relevant to the evaluation and empirically-based regulation of ECs and similar
products.
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Introduction
A variety of potential reduced exposure products (PREPs) are/were marketed to cigarette
smokers with explicit or implied claims that their use is associated with less exposure to
lethal smoke constituents (e.g., 1,2,3). These PREPs for smokers include products that
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involve burning specially cured tobacco that contains lower levels of some toxicants, that
primarily heat rather than burn tobacco, or smokeless tobacco (e.g., 4,5,6). As has been
argued many times (1,7,8), objective empirical evaluation of these products is critical as a
means of determining the extent to which PREP use is associated with reduced toxicant
exposure (e.g., nicotine, carbon monoxide or CO) and suppression of tobacco/nicotine
abstinence symptoms. Clinical laboratory work has been very revealing, and sometimes
demonstrates reduced toxicant exposure and often demonstrates a failure to suppress
aversive abstinence symptoms fully (9,10). In theory, toxicant exposure reduction may be
associated with long-term decreased health risk, but this theoretical decreased risk is very
unlikely with a product that is not used because it fails to suppress abstinence symptoms
and/or is otherwise unacceptable.
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So-called electronic “cigarettes” (ECs) are one of the newest types of PREPs available, and
anecdotal evidence suggests that, at least for some smokers, ECs can completely replace
tobacco cigarettes (e.g., 11,12). Many EC brands are available in retail outlets and over the
internet. ECs consist of a rechargeable battery, heater, and a cartridge that contains a liquid
made of propylene glycol, nicotine, and other chemicals (13). When the battery-powered
heater is activated, it heats the solution to produce a vapor that can then be inhaled by the
user (14,15). ECs are marketed as PREPs for smokers, with manufacturer claims such as
“alternative to smoking that will satisfy your nicotine urges and cravings” (16), “helps
smokers quit, cut down or smoke healthier” (17) and “gives smokers all the pleasure and
satisfaction of traditional smoking without all the health, social and economic problems”
(18). However, there are, to date, few objective data to substantiate these claims. Indeed,
there is little objective information describing EC toxicant content and yield or user toxicant
exposure and effect.
The little available data suggest that EC cartridges and vapors may contain trace amounts of
impurities and tobacco specific nitrosamines (13,19). EC cartridge nicotine content may be
less than product labeling indicates, and the vapor produced from the cartridge may yield
very little nicotine (13,19). The scant data from human laboratory studies suggest that EC
use is likely to involve little nicotine exposure and tobacco abstinence symptom suppression
that is far less than that produced by a tobacco cigarette (20,21). Existing clinical models
that have been used to evaluate combustible and non-combustible PREPs (e.g., 10,22,23)
might be adapted to provide quickly and efficiently necessary information regarding EC
toxicant exposure and effect.
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The purpose of this study was to describe clinical laboratory methods that could be used to
characterize EC users’ nicotine and CO exposure, cardiovascular response, and ratings of
tobacco/nicotine abstinence symptom suppression and product acceptability. Accordingly,
this within-subject study used these outcomes to compare, in 32 tobacco cigarette smokers,
the effect of two marketed EC brands with own brand cigarettes and sham smoking (i.e.,
puffing on an unlit cigarette). Based on preliminary data presented elsewhere (20,21) we
hypothesized that, compared to own brand, ECs would deliver less nicotine and no CO and
would be less effective at reducing symptoms of tobacco abstinence while producing lower
acceptability ratings.

Methods
Participants
This study was approved by the IRB of Virginia Commonwealth University and conducted
in accordance with the Declaration of Helsinki. Sixty-six men and women recruited from the
Richmond, VA area provided written, informed consent. Prior to participation in any
experimental sessions, 18 individuals were disqualified based on health concerns (e.g., high
Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2011 August 1.
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blood pressure) or failure to meet other inclusion/exclusion criteria (see below). In addition,
two participants withdrew from the study and another 14 were withdrawn due to failure to
comply with study procedures (n = 9), poor venous access (n = 3), or because study
enrollment was completed (n = 2). The remaining 32 participants (13 women; 18 white)
completed the study proper and were included in the analyses. Participants smoked at least
15 cigarettes per day (M = 22 cigarettes per day; SD = 8.8), were between the ages of 18 to
55 (M = 33.6; SD = 12), provided an afternoon screening CO of at least 15 ppm (M = 23.5;
SD = 8.8), and a urine cotinine result of at least four on a seven point scale (0-6; NicAlert,
Nymox Corp., Maywood, NJ) (M = 5.9; SD = 0.2). Exclusion criteria included: self-reported
history of any chronic mental or physical health condition, pregnancy or breastfeeding,
active menopause, self-reported use of ECs, current smoking cessation attempt, current drug
use (other than marijuana), or > 20 days self-reported marijuana or alcohol use in the past 30
days.
Study Design and Procedures
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This study was conducted on an outpatient basis at the Clinical Behavioral Pharmacology
Laboratory at Virginia Commonwealth University. Participants completed four laboratory
sessions; each approximately 150 minutes in duration. One of four Latin-square ordered
conditions was presented each session (separated by at least 48 hours) that differed by
product administered: own brand (i.e. a lit cigarette of the participant’s preferred brand),
sham (i.e. an unlit cigarette of the participant’s preferred brand), “NPRO” EC (NJOY,
Scottsdale, AZ; 18 mg cartridge), and “Hydro” EC (Crown Seven, Scottsdale, AZ; 16 mg
cartridge).

NIH-PA Author Manuscript

Participants were asked to refrain from cigarette smoking for at least 12 hours prior to their
scheduled session. Smoking abstinence was verified upon arrival at the laboratory by an
expired air CO level ≤ 10 ppm. At the start of a session, a heparinized catheter was inserted
into a forearm vein, physiological monitoring equipment was attached and continuous
physiological recording commenced. Thirty minutes after session onset, participants
responded to the subjective effect questionnaires, 7 ml of blood was sampled, and product
was administered. Product administration consisted of 10 puffs with a 30 second interpuff
interval (IPI; puff number and IPI were monitored by study staff): package instructions state
that ECs should be used similarly to a tobacco cigarette, and 10 puffs with a 30 second IPI
approximates ad libitum cigarette smoking (26). Five, 15, 30 and 45 minutes after the first of
10 puffs of the initial product administration, participants responded to the subjective effect
questionnaires and 7 ml of blood was sampled. Expired air CO was recorded at 15, 30 and
45 minutes. At 60 minutes, participants responded to the subjective effect questionnaires, 7
ml of blood was sampled and product was administered a second time (again, 10 puffs, 30
second inter puff interval). Five, 15, 30 and 45 minutes after the second product
administration, participants responded to the subjective effects questionnaires and 7 ml of
blood was sampled. Expired air CO was recorded at 15, 30 and 45 minutes. At session’s
end, the venous catheter was removed, participants were compensated for their time and, if
necessary, additional sessions were scheduled.
Materials
“NPRO” EC was purchased from NJOY in Scottsdale, AZ (24). The “NPRO” EC resembles
a tobacco cigarette in length and diameter and consists of a disposable mouthpiece which
houses a cartridge, a small heating element (vaporizer) that is activated when the user draws
air through the device, and a rechargeable lithium battery. Cartridges come in a variety of
flavors with varying nicotine content (0 to 18 mg). According to the NJOY website,
cartridge ingredients include nicotine, propylene glycol, water, ethanol, glycerol,
acetylpyrazine, guaiacol, mysomine, cotinine, and vanillin.
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“Hydro” EC was purchased from Crown Seven in Scottsdale, AZ (25). “Hydro” EC is
similar in composition to “NPRO” EC and, according to the manufacturer’s website
cartridges also come in a variety of flavors and contain nicotine (0 to 16 mg), propylene
glycol, water and tobacco flavoring.
For EC conditions, a new 16 (“Hydro” EC) or 18 (“NPRO” EC) mg nicotine cartridge was
used and batteries were fully charged before each session. The flavor of each EC was
matched to the participants’ usual brand of cigarettes (regular or menthol). Consistent with
product instructions, participants were instructed to puff from the EC devices as they would
a normal cigarette.
Participants’ usual brand of cigarette was used in the own brand and sham conditions.
According to the Federal Trade Commission (FTC, 2001), on average, usual brand yield was
1.06 mg nicotine, 14.7 mg tar, and 14.6 mg CO (based on available data for 26 participants).
Outcome Measures
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Physiological measures—Heart rate was measured every 20 seconds (Model 506,
Criticare Systems, fitted with a reusable pulse oximeter sensor). Blood samples were
centrifuged and plasma was stored at −70° C. Plasma samples were sent to the Bioanalytical
Analysis Core Laboratories of Virginia Commonwealth University’s Department of
Pharmaceutics and were analyzed for nicotine content using LC-MS-MS (limit of
quantitation [LOQ] = 2.0 ng/ml, see 26 for details). Expired air CO was assessed using a
BreathCO monitor (Vitalograph).
Subjective effect questionnaires—Participants responded to a computerized version of
the Tiffany Drobes Questionnaire of Smoking Urges Brief (QSU Brief; 27). The
questionnaire consists of 10 items rated from 0 (Strongly disagree) to 6 (Strongly agree).
Items from this scale are loaded onto two previously validated factors; Factor 1 (intention to
smoke) and Factor 2 (anticipation of relief from withdrawal).
Participants responded to three computerized questionnaires containing visual analog scale
(VAS) items. Each word or phrase was centered above a horizontal line that represented a
scale from 0 to 100 points; the left anchor was “Not at all” and the right anchor was
“Extremely”. A mouse-controlled cursor produced a vertical mark on the line that could be
adjusted by the participant. Scores on visual analog scale items were calculated as the
distance between the vertical mark and the left anchor and expressed as a percentage of line
length.
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Eleven VAS items were used to assess nicotine/tobacco abstinence symptom suppression
(see 28). The direct effects of nicotine were assessed using 10 VAS items sensitive to
nicotine effects (29,30). Participants also responded to 14 visual analog scale items which
assessed the direct effects of tobacco.
Data Analyses
Heart rate values were averaged for five-minute periods prior to each product administration
or blood sampling. One heart rate measurement was missing for one participant in one
session and the missing value was replaced with an average of values before and after it. For
plasma nicotine, values below the LOQ were replaced by the LOQ as in previous work
(10,31,32).
We have reported interim findings of this study previously, in a letter that examined nicotine
exposure, heart rate, and craving results (21). The first 16 participants were included in that
analysis. Prior to analyzing the data from all 32 participants described here, we first
Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2011 August 1.
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compared results of the first group of 16 participants to those of the second group of 16
participants using a repeated measures analysis of variance with two within subjects factors:
condition (4 levels) and time (10 levels for nicotine, subjective and HR data; 7 for CO data),
and 1 between subjects factor: study group (first 16 or second 16). No significant main
effects or interactions involving the study group factor were observed on any measure.
Given this failure to observe any differences across the two groups, all data were combined.
Thus, the data from all 32 participants for plasma nicotine, CO, heart rate, and subjective
measures were analyzed using repeated measures analysis of variance with two factors:
condition (4 levels) and time (10 levels for nicotine, HR data and subjective data; 7 levels
for CO). Huynh-Feldt corrections were used to account for violations of sphericity. Tukey’s
Honestly Significant Difference test (HSD) was used to examine differences between means
(p < .05).

Results
Main effects and interactions for all measures are presented in Table 1. The primary results
of interest are those for which a significant condition by time interaction were observed,
indicating that changes over time observed on that measure depended upon product used in
that condition.
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Physiological Measures
Plasma nicotine—A significant condition by time interaction was observed for plasma
nicotine (Figure 1, Panel A). Mean (SD) plasma nicotine increased from a preadministration level of 2.1 (0.32) ng/ml to a peak of 18.8 (11.8) ng/ml five minutes after the
first administration under the own brand condition. No significant changes in plasma
nicotine were observed for the “Hydro” EC, “NPRO” EC, or sham conditions.
Expired air CO—A significant condition by time interaction was observed for expired air
CO levels (Figure 3). Mean (SD) CO increased from a pre-administration level of 5.3 (2.1)
ppm to a peak of 16.2 (4.5) ppm fifteen minutes after the second administration under the
own brand condition. No significant changes in CO level were observed for the “Hydro”
EC, “NPRO” EC, or sham conditions.
Heart rate—A significant condition by time interaction was also observed for heart rate
(Figure 1, Panel B). Heart rate increased from an average (SD) of 65.7 (10.4) bpm at
baseline to a peak of 80.3 (10.9) bpm five minutes after the first administration under the
own brand condition. No significant changes in heart rate were observed for the “Hydro”
EC, “NPRO” EC, or sham conditions.
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Subjective effect questionnaires
QSU Brief—A significant condition by time interaction was observed for both factors of
the QSU brief. Figure 2, Panel A shows data for Factor 1 (intention to smoke; the QSU
factor with the greater condition by time F value). “Hydro” EC and “NPRO” EC
significantly decreased scores on both factors (relative to sham and/or baseline) at several
time points. In contrast, own brand significantly decreased scores (relative to baseline and
sham) on both factors at nearly every time point. In addition, the scores observed for own
brand after product administration were significantly lower than “Hydro” EC and “NPRO”
EC at almost every time point. A nearly identical pattern of results was observed for Factor
2, though ratings were generally lower than those observed on Factor 1.
Nicotine/tobacco abstinence symptom suppression—Significant condition by time
interactions were observed on ratings of “anxious”, “craving a cigarette/nicotine”,
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“impatient”, “irritability/frustration/anger”, “restless”, and “urge to smoke a cigarette”. Own
brand generally decreased ratings on all of these measures. “NPRO” EC and “Hydro” EC
produced some abstinence symptom suppression on two measures; “craving a cigarette” and
“urge to smoke”. Figure 2, Panel B depicts data for ratings of “craving a cigarette” (the
measure with the largest F-value). Ratings of “urge to smoke” decreased significantly 5
minutes following the first “Hydro” EC administration and 5, 15, and 30 minutes following
the first and second “NPRO” EC administrations relative to baseline. Ratings of “urge to
smoke” decreased significantly at all time points following the first and second own brand
administrations relative to baseline and own brand was significantly different from “Hydro”
EC and “NPRO” EC at several time points. Similar effects of own brand, “Hydro” EC, and
“NPRO” EC were observed on ratings of “craving a cigarette” (see Figure 2, Panel B).
Direct effects of nicotine—Significant condition by time interactions were observed on
VAS items assessing “dizzy” and “lightheaded”. Own brand significantly increased ratings
of “lightheaded” and “dizzy” within the first five minutes following the first administration.
“NPRO” EC, “Hydro” EC, and sham did not alter ratings significantly on these measures.
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Direct effects of tobacco—Significant condition by time interactions were observed for
ratings of “satisfying”, “pleasant”, “taste good”, “dizzy”, “calm”, “concentrate”, “awake”,
“reduce hunger”, “taste like own brand”, “feel like own brand”, “harsh as own brand”, “mild
as own brand”, and “smoke another cigarette right now”. Figure 2, Panels C and D depict
ratings of “calm” and “satisfying”. Ratings of “satisfying” and “pleasant” increased
significantly at all time points under the “Hydro” EC, “NPRO” EC, and own brand
conditions (relative to baseline). Own brand increased ratings of “satisfying” and “pleasant”
to a significantly greater degree than “Hydro” EC or “NPRO” EC. Ratings of “taste good”,
“calm”, “concentrate”, “awake”, and “reduce hunger” increased significantly at all time
points after own brand and at several time points after “Hydro” EC and “NPRO” EC
(relative to baseline). Ratings of “taste like own brand”, “feel like own brand”, “harsh as
own brand”, and “dizzy” increased significantly at all time points under the own brand
condition (relative to baseline and sham). Ratings of “mild as own brand” increased
significantly at all time points under the own brand condition (relative to baseline and sham)
and at nearly all time points under the “Hydro” EC condition (relative to baseline). Ratings
of “smoke another cigarette right now” increased significantly relative to baseline at all time
points under the “Hydro” EC and “NPRO” EC conditions and 30 and 45 minutes post
administration one and 45 minutes post administration two under the own brand condition.

Discussion
NIH-PA Author Manuscript

The purpose of this acute study was to describe clinical laboratory methods that could be
used to understand ECs better by examining users’ toxicant exposure, cardiovascular
response, and subjective reports. Results of this study demonstrate the usefulness of the
clinical model and suggest that, unlike puffing from a tobacco cigarette, two 10-puff bouts
with the two ECs described here exposes users to no measurable nicotine or CO and does
not increase heart rate. Despite the failure to deliver nicotine, acute use of the two products
tested in this study produced some tobacco abstinence symptom suppression and increased
subjective ratings of acceptability. Relative to the effects produced by an own brand tobacco
cigarette, these subjective effects of ECs were modest.
With regard to nicotine exposure, the observation that 20 puffs from “Hydro” EC (16 mg
cartridge) and “NPRO” EC (18 mg cartridges) did not increase plasma nicotine
concentration significantly is entirely consistent with our preliminary report regarding these
products (21). The plasma nicotine results are also consistent with the heart rate data
reported here. That is, heart rate increases are observed when nicotine is administered via
Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2011 August 1.
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pharmaceutical products (e.g., 33,34) or tobacco products (e.g., 31,32,35) and we observed
increased heart rate when participants in this study smoked their own brand of cigarette (that
also delivered nicotine). However, no heart rate increases were observed in either EC
condition (where no significant increases in plasma nicotine were observed). Finally, the
mean peak change from baseline in plasma nicotine concentration observed for “NPRO” EC
(1.4 ng/ml) and “Hydro” EC (0.5 ng/ml) during the first product administration were similar
in magnitude to the maximum nicotine concentration reported for a third EC brand with a 16
mg cartridge (1.3 ng/ml; 20). The consistency of results across participants, measures, and
laboratories highlights the reliability of the clinical methods reported here (see also 26),
while also calling into question the ability of the three different ECs that have been tested to
date to approximate the nicotine delivery of a tobacco cigarette under acute conditions.

NIH-PA Author Manuscript

In spite of delivering no measureable nicotine, both ECs tested in this study reduced ratings
of “craving a cigarette” and “urge to smoke” and increased subjective ratings of product
acceptability (e.g. “satisfying”, “taste good”, “pleasant”). These results are consistent with
anecdotal reports from long-term EC users and support the notion that ECs may provide an
alternative – perhaps a substitute – to cigarette smoking in some cases (11,12). Interestingly,
de-nicotinized cigarettes have also been shown to suppress tobacco abstinence symptoms for
as long as 96 hours (40). However, under the acute conditions reported here, the two ECs
did not suppress nicotine/tobacco abstinence symptoms fully, relative to own brand
smoking. Other PREPs that failed to suppress abstinence symptoms fully have been shown
to supplement rather than substitute for cigarette smoking (e.g., 9,26,39,40). Further
controlled evaluation is needed to determine the extent to which the effects reported here are
sufficient for ECs to substitute for tobacco cigarettes, and in what proportion of smokers and
under what conditions this substitution effect might occur.
Importantly, neither of the ECs tested in this study were associated with any measurable CO
exposure. Long-term CO exposure has been linked to cardiovascular disease caused by
tobacco cigarette smoking (36). In part for this reason, substituting non-combustible tobacco
or nicotine products for cigarettes has been suggested as a potentially effective strategy for
reducing the harm of tobacco smoking (37). Following this same logic, and taking into
account the trace levels of tobacco specific nitrosamines found in some EC products (13),
ECs may also warrant careful empirical examination by those interested in harm reduction
for smokers. Clinical laboratory methods have an important role to play in this empirical
examination, and can reveal carcinogen exposure and abstinence symptoms suppression
over several days’ PREP use (e.g., 22,26,38,40). These methods will likely be extremely
important to any future regulation of ECs either as tobacco products or drug delivery devices
in the U.S. (i.e., by the Food and Drug Administration) and elsewhere.
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Methodological considerations of the current study include the brief EC exposure period,
rigorous control over some aspects of smoking behavior, use of two brands of EC with
similar cartridge nicotine content, and inclusion of EC-naïve participants who may be
representative of cigarette smokers sampling an EC for the first time, but not of a more
experienced EC user population. Results of some outcome measures might be influenced by
longer-term use, different puffing profiles, other EC models/cartridge strengths, and/or the
user’s previous experience with ECs. In future studies, control conditions other than own
brand and sham smoking might be of interest. Indeed, a recently published study compared
the subjective and physiological effects of another brand of EC, the Ruyan® EC, to that of a
pharmaceutical nicotine inhalator and found that the two products were associated with
similar low levels of nicotine exposure, incomplete withdrawal suppression, and moderate
acceptability (20).. In addition, behavioral studies that assess the reinforcing/rewarding
properties of ECs could reveal the extent to which ECs might be used or abused. (41).
Finally, the adverse event profile associated with long-term use of ECs is uncertain, and
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must be explored empirically. Many of these methodological issues and research questions
can be addressed parametrically and conveniently in the clinical laboratory, highlighting the
strength of these efficient and reliable evaluation methods (see also 26).
In sum, this study revealed that two EC brands do not expose EC-naïve users to nicotine or
carbon monoxide under the acute testing procedures described here, but do produce some
tobacco abstinence symptom suppression and positive ratings of product acceptability.
While these results are necessarily a function of the products tested and procedures used,
they suggest that EC-naïve individuals may require substantial motivation if they are to learn
whatever product/procedure combination maximizes these outcomes for them. Future
clinical laboratory evaluation can build on these methods and results to establish the extent
to which ECs might be expected to substitute for tobacco cigarettes, and help to identify
under what conditions this substitution might occur. Parallel studies addressing the abuse
liability and long-term adverse event profile of ECs are also required to ensure safety and
appropriate labeling and marketing of these products.
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Figure 1.

Mean data for nicotine blood plasma (panel A) and heart rate (panel B) as a function of
condition and time. X-axes: time in minutes relative to product administration. Arrows
represent the first and second product administrations. Y-axes: Top: nicotine blood plasma
concentration (ng/ml), Bottom: heart rate (beats per minute). Filled symbols indicate a
significant difference from baseline. An “a”, “b”, or “c” indicates that own brand was
significantly different from sham, “Hydro” EC, or “NPRO” EC at that time point. A “d”
indicates that “Hydro” EC was significantly different from sham at that time point. An “e”
indicates that “NPRO” EC was significantly different from sham at that time point (Tukey’s
HSD, p < 0.05). Unidirectional error bars represent one S.E.M.
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Figure 2.

Mean data for QSU Factor 1 ratings (panel A), ratings of “craving a cigarette” (panel B),
ratings of “calm” (panel C), and ratings of “satisfying” (panel D) as a function of condition
and time. X-axes: time in minutes relative to product administration. Arrows represent the
first and second product administrations. Y-axes: subjective ratings. Filled symbols indicate
a significant difference from baseline. An “a”, “b”, or “c” indicates that own brand was
significantly different from sham, “Hydro” EC, or “NPRO” EC at that time point. A “d”
indicates that “Hydro” EC was significantly different from sham at that time point. An “e”
indicates that “NPRO” EC was significantly different from sham at that time point (Tukey’s
HSD, p < 0.05). Unidirectional error bars represent one S.E.M.
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Figure 3.

Mean data for carbon monoxide (CO) as a function of condition and time. X-axis: time in
minutes relative to product administration. Arrows represent the first and second product
administrations. Y-axis: CO in parts per million (ppm). Filled symbols indicate a significant
difference from baseline. An “a”, “b”, or “c” indicates that own brand was significantly
different from sham, “Hydro” EC, or “NPRO” EC at that time point. A “d” indicates that
“Hydro” EC was significantly different from sham at that time point. An “e” indicates that
“NPRO” EC was significantly different from sham at that time point (Tukey’s HSD, p <
0.05). Unidirectional error bars represent one S.E.M.
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Results of statistical analyses for all outcome measures.
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Condition
F (p)

Time
F (p)

Condition × Time
F (p)

Heart rate a

13.5 (> .001)

62.0 (> .001)

16.1 (> .001)

Plasma nicotine a

112.2 (> .001)

53.0 (> .001)

45.2 (> .001)

Carbon monoxide b

105.5 (> .001)

107.0 (> .001)

205.5 (> .001)

Measure

Hughes and Hatsukami a
Anxious

NIH-PA Author Manuscript
NIH-PA Author Manuscript

4.8 (.01)

5.7 (> .001)

1.8 (.05)

37.7 (> .001)

25.7 (> .001)

10.6 (> .001)

Depression/feeling blue

0.5 (ns)

1.5 (ns)

1.1 (ns)

Difficulty concentrating

0.5 (ns)

3.4 (.02)

0.8 (ns)

Drowsy

0.6 (ns)

3.9 (.007)

1.6 (ns)

Hunger

2.6 (ns)

7.8 (> .001)

1.8 (ns)

Impatient

4.3 (.009)

3.7 (.006)

2.5 (.005)

Irritability/frustration/anger

5.8 (.004)

2.3 (ns)

3.3 (.001)

Restless

1.5 (ns)

2.5 (.05)

1.9 (.025)

Desire for sweets

1.7 (ns)

1.7 (ns)

1.7 (ns)

40.8 (> .001)

28.2 (> .001)

9.7 (> .001)

Factor 1

40.6 (> .001)

35.7 (> .001)

16.9 (> .001)

Factor 2

19.5 (> .001)

16.6 (> .001)

7.6 (> .001)

Confused

1.0 (ns)

1.4 (ns)

1.4 (ns)

Dizzy

1.5 (ns)

5.2 (.002)

4.1 (.002)

Headache

0.7 (ns)

0.9 (ns)

1.6 (ns)

Heart pounding

0.4 (ns)

2.9 (.05)

1.9 (ns)

Lightheaded

1.2 (ns)

7.6 (> .001)

5.8 (> .001)

Nausea

0.1 (ns)

0.8 (ns)

1.1 (ns)

Nervous

1.0 (ns)

1.0 (ns)

1.2 (ns)

Salivation

0.5 (ns)

0.2 (ns)

1.0 (ns)

Sweaty

0.8 (ns)

0.9 (ns)

1.3 (ns)

Weak

0.1 (ns)

0.8 (ns)

1.1 (ns)

Satisfying

76.2 (> .001)

61.6 (> .001)

17.2 (> .001)

Pleasant

66.5 (> .001)

68.5 (> .001)

17.6 (> .001)

Taste good

47.7 (> .001)

66.8 (> .001)

14.4 (> .001)

Dizzy

19.2 (> .001)

17.6 (> .001)

7.2 (> .001)

Calm

42.0 (> .001)

31.1 (> .001)

10.3 (> .001)

Craving a cigarette

Urge to smoke
QSU a

Direct effects of nicotine a

Direct effects of tobacco a
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Condition
F (p)

Time
F (p)

Condition × Time
F (p)

Concentrate

17.9 (> .001)

15.8 (> .001)

5.5 (> .001)

Awake

27.0 (> .001)

22.0 (> .001)

6.6 (> .001)

Reduce hunger

24.2 (> .001)

19.4 (> .001)

5.6 (> .001)

3.6 (.02)

3.6 (.01)

0.9 (ns)

Taste like own brand

115.5 (> .001)

60.0 (> .001)

26.9 (> .001)

Feel like own brand

65.9 (> .001)

67.0 (> .001)

21.6 (> .001)

Harsh as own brand

64.9 (> .001)

49.2 (> .001)

21.3 (> .001)

Mild as own brand

62.4 (> .001)

54.0 (> .001)

20.5 (> .001)

Smoke another cigarette RIGHT NOW

6.5 (> .001)

38.3 (> .001)

4.8 (> .001)

Measure

NIH-PA Author Manuscript

Sick

a

dfCondition=(3,93), dfTime=(9,279), dfCondxtime=(27,837)

b

dfCondition=(3,93), dfTime= (6,186),dfCondxtime= (18,558)
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ABSTRACT
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Importance Exposure to nicotine in electronic cigarettes (ecigarettes) is becoming increasingly common
among adolescents who report never having smoked combustible tobacco.

Related Content
Customize your page view by dragging &
repositioning the boxes below.

See Also...

Objective To evaluate whether ecigarette use among 14yearold adolescents who have never tried
combustible tobacco is associated with risk of initiating use of 3 combustible tobacco products (ie, cigarettes,
cigars, and hookah).

Design, Setting, and Participants Longitudinal repeated assessment of a schoolbased cohort at
baseline (fall 2013, 9th grade, mean age = 14.1 years) and at a 6month followup (spring 2014, 9th grade)
and a 12month followup (fall 2014, 10th grade). Ten public high schools in Los Angeles, California, were
recruited through convenience sampling. Participants were students who reported never using combustible
tobacco at baseline and completed followup assessments at 6 or 12 months (N = 2530). At each time point,
students completed selfreport surveys during inclassroom data collections.

Exposure Student selfreport of whether he or she ever used ecigarettes (yes or no) at baseline.
Main Outcomes and Measures Six and 12month followup reports on use of any of the following
tobacco products within the prior 6 months: (1) any combustible tobacco product (yes or no); (2) combustible
cigarettes (yes or no), (3) cigars (yes or no); (4) hookah (yes or no); and (5) number of combustible tobacco
products (range: 03).

Results Past 6month use of any combustible tobacco product was more frequent in baseline ecigarette
ever users (n = 222) than never users (n = 2308) at the 6month followup (30.7% vs 8.1%, respectively;
difference between groups in prevalence rates, 22.7% [95% CI, 16.4%28.9%]) and at the 12month follow
up (25.2% vs 9.3%, respectively; difference between groups, 15.9% [95% CI, 10.0%21.8%]). Baseline e
cigarette use was associated with greater likelihood of use of any combustible tobacco product averaged
across the 2 followup periods in the unadjusted analyses (odds ratio [OR], 4.27 [95% CI, 3.195.71]) and in
the analyses adjusted for sociodemographic, environmental, and intrapersonal risk factors for smoking
(OR, 2.73 [95% CI, 2.003.73]). Productspecific analyses showed that baseline ecigarette use was
positively associated with combustible cigarette (OR, 2.65 [95% CI, 1.734.05]), cigar (OR, 4.85 [95% CI,
3.386.96]), and hookah (OR, 3.25 [95% CI, 2.294.62]) use and with the number of different combustible
products used (OR, 4.26 [95% CI, 3.165.74]) averaged across the 2 followup periods.
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Conclusions and Relevance Among high school students in Los Angeles, those who had ever used e
cigarettes at baseline compared with nonusers were more likely to report initiation of combustible tobacco
use over the next year. Further research is needed to understand whether this association may be causal.

Articles Related By Topic

INTRODUCTION
ABSTRACT | INTRODUCTION | METHODS | RESULTS | DISCUSSION | CONCLUSIONS |
ARTICLE INFORMATION | REFERENCES
Nicotine is addictive when delivered in tobacco smoke, which provides a significant dose that travels quickly
to the brain after inhalation. 1 Combustible tobacco, which has wellknown health consequences, has long
been the dominant nicotinedelivering product used in the population. Electronic cigarettes (ecigarettes),
which are devices that deliver inhaled aerosol generally containing nicotine, are becoming increasingly
popular, particularly among adolescents, including teens who have never used combustible tobacco.2,3
According to 2014 US estimates, 16% of 10th graders reported use of ecigarettes within the past 30 days, of
whom 43% reported never having tried combustible cigarettes.3
Whether use of ecigarettes is associated with risk of initiating combustible tobacco use is unknown.
Enjoyment of the sensations and the pharmacological effects of inhaling nicotine via ecigarettes could
increase the propensity to try other products that similarly deliver inhaled nicotine, including combustible
tobacco products.
If ecigarette use is a risk factor for initiation of combustible tobacco use, the high prevalence of ecigarette
use in the adolescent population could ultimately perpetuate and potentially enlarge the epidemic of tobacco
related illness. Because the first year of high school is a vulnerable period for initiating risky behaviors,4 this
study investigated whether adolescents entering the 9th grade in Los Angeles, California, who reported ever
using ecigarettes were more likely to initiate the use of combustible tobacco during the subsequent year.
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METHODS
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Participants and Procedures
Data were collected as part of a longitudinal survey of substance use and mental health among high school
students. Approximately 40 public high schools in the Los Angeles metropolitan area were approached
about participating in this study. These schools were chosen because of their diverse demographic
characteristics and proximity. Ten schools agreed to participate in the study (school characteristics appear
in eTable 1 in the Supplement).
To enroll in the study, students were required to provide active written or verbal assent and their parents
were required to provide active written or verbal consent. Data collection involved 3 assessment waves that
took place approximately 6 months apart: baseline (fall 2013 during 9th grade), 6month followup (spring
2014 also during 9th grade), and 12month followup (fall 2014 during 10th grade).
At each wave, paperandpencil surveys were administered in students’ classrooms onsite. Students not in
class during data collections completed telephone or Internet surveys. The University of Southern California
institutional review board approved the study.

Measures
Each study measure has shown adequate psychometric properties in previous youth samples.5 9

eCigarette and Combustible Tobacco Product Use
At each wave, items based on the Youth Behavior Risk Surveillance5 and Monitoring the Future6 surveys
assessed lifetime and past 6month use (yes or no) of ecigarettes, combustible cigarettes (described as even
a few puffs), fullsize cigars, little cigars or cigarillos, hookah water pipe, and blunts (marijuana rolled in a
tobacco leaf or cigar casing). Response to the lifetime ecigarette use question at baseline was the primary
exposure variable.
Outcomes were any use during the prior 6 months of (1) any combustible tobacco product (yes or no); (2)
combustible cigarettes (yes or no); (3) cigars (fullsize cigars, little cigars, or blunts; yes or no); (4) hookah
(yes or no); and (5) the total number of combustible tobacco products used among the cigarette, cigar, and
hookah categories (range, 03). A composite cigar variable was used because of the infrequent use of
individual cigar products. Blunt use was included given the high prevalence in this sample, association with
adolescent ecigarette use in past work,10 and evidence that there are significant tobacco smoke toxicants in
blunt smoke. 11
A sensitivity analysis was conducted that compared the rates of nonblunt cigar use at the 6 and 12month
followup assessments by baseline ecigarette use. The terms ever smokers and never smokers are used to
refer to adolescents who ever and never, respectively, used at least 1 of the combustible tobacco products.
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Covariates

All results at

Variables peripheral to a putative pathway by which ecigarette use may be directly associated with risk of
combustible tobacco use initiation, yet potentially overlapping with both ecigarette and combustible tobacco
use, were selected a priori as covariates based on previous literature.10,12 16 Covariates were selected from
the following 3 domains.

JAMAevidence.com >

Advertisement

Sociodemographics
Sociodemographic characteristics, including age, sex, race/ethnicity, and highest parental education level,
were assessed using selfreport responses to investigatordefined forcedchoice items (Table 1).

Table 1. Sample Characteristics by eCigarette Use Status Among Never Smokers at Baselinea

View Large | Save Table | Download Slide (.ppt)

Environmental Factors
Indicators of the proximal environment included family living situation, measured with the question, “Who
do you live with most of the time?” (both biological parents vs other).12 Family history of smoking was
measured using the question, “Does anyone in your immediate family (brothers, sisters, parents, or
grandparents) have a history of smoking cigarettes?” (yes or no). Peer smoking was assessed by responses
to the question, “In the last 30 days, how many of your 5 closest friends have smoked cigarettes?” (range, 0
5). 17

Intrapersonal Factors
Mental health, personality traits, and psychological processes linked with experimentation, risky behavior,
and smoking were assessed. Depressive symptoms were measured using the 20item Center for
Epidemiologic Studies Depression Scale8 composite sum past week frequency rating (score range for each
item: 0 [rarely or none of the time; 01 day] to 3 [most or all of the time; 57 days]). Impulsivity was
measured with the 5item Temperament and Character Inventory impulsivity subscale, which assesses
tendency toward acting on instinct without conscious deliberation (eg, “I often do things based on how I feel
at the moment.” true or false items summed to total score with a score range of 05).18
Use of non–nicotine or tobacco substances was measured using items from the Youth Behavior Risk
Surveillance and Monitoring the Future surveys assessing ever use of alcohol and 13 separate illicit and
prescription substances of abuse (use of ≥1 vs 0 substances). Delinquent behavior was measured with a sum
of frequency ratings for engaging in 11 different behaviors (eg, stealing, lying to parents; score range: 1
[never] to 6 [≥10 times]) within the past 6 months.19
Susceptibility to smoking was measured using a 3item index, 9 averaging responses to the following 3
questions: “Would you try smoking a cigarette if one of your best friends offered it to you?” “Do you think you
would smoke in the next 6 months?” “Are you curious about smoking?” Responses corresponded to the
following scores: a response of definitely not received a score of 1; probably not, 2; probably yes, 3; and
definitely yes, 4. Smoking outcome expectancies were assessed using the average of the 2 responses20 for “I
think I might enjoy … smoking” and (reversed) “I think I might feel bad … from smoking.” Responses
corresponded to the following scores: a response of strongly disagree received a score of 1; disagree, 2; agree,
3; and strongly agree, 4.

Data Analysis
The prevalence and association of ecigarette and combustible tobacco use in the overall baseline sample are
reported first. Then, in the sample of baseline never smokers, correlates of study attrition and descriptive
statistics are reported. Primary analyses used repeatedmeasures, generalizedlinear mixed models,21 an
extension of logistic regression, in which each participant had 2 time points of followup data (at 6 and 12
months). Separate models were constructed for each binary outcome (ie, any combustible tobacco product,
cigarettes, cigars, hookah) and the ordinal number of combustible products (cumulative logit) outcome at
the 6 and 12month followup periods.
All models included baseline ecigarette use, school, and time (6month vs 12month followup) as fixed
effects and were fit with and without adjustment for all covariates. The parameter estimate from each
regressor or covariate reflected the association with the outcome averaged across the 2 followup periods. To
explore whether the association between baseline ecigarette and combustible tobacco use differed across
the followup periods, the baseline ecigarette × time interaction term was added to each model in a
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subsequent step. Participants with missing data on baseline ecigarette use or the respective outcome
variable were not included in the models.
Missing data on covariates were accounted for using a multipleimputation approach, 22 which replaces
each missing value with a set of plausible values that represent the uncertainty about the correct value to
impute. Using the Markovchain Monte Carlo method for missing at random assumptions and the available
covariate data, 5 multiplyimputed data sets were created. The parameter estimates from the models tested in
each imputed data set were pooled and presented as a single estimate. The amount of missing data for each
covariate is indicated in Table 1. Continuous variables were rescaled (mean = 0, SD = 1) for the models to
facilitate interpretation.
Statistical analyses were conducted using SAS version 9.3 (SAS Institute Inc).23 Significance was set to .05
and all tests were 2tailed. A BonferroniHolm correction24 for multiple tests was applied.

RESULTS
ABSTRACT | INTRODUCTION | METHODS | RESULTS | DISCUSSION | CONCLUSIONS |
ARTICLE INFORMATION | REFERENCES

Study Sample
All 9thgrade, Englishspeaking students not enrolled in special education classes (ie, those with severe
learning disabilities) were eligible to participate (N = 4100). Of the 3874 assenting students (94.5%), 3396
parents (87.7%) provided consent. Data were collected for 3383 participants (99.6%) at baseline, 3293
(97.0%) at the 6month followup, and 3282 (96.6%) at the 12month followup. The analytic samples
available for the analyses appear in the Figure.

Figure.

Flow of Adolescent Students in Study to Assess eCigarette Use at Baseline and
Later Use of Combustible Tobacco Products
a Includes all 3 combustible tobacco products (ie, combustible cigarettes, cigars, hookah).

View Large | Save Figure | Download Slide (.ppt)

Descriptive Analyses
In the combined sample of ever smokers (n = 768) and never smokers (n = 2558), baseline ecigarette ever
use was positively associated with baseline ever use of each combustible tobacco product; prevalence ranged
from 10.5% to 15.2% for the combustible tobacco products and the prevalence of ever use of ecigarettes was
18.6% (Table 2).

Table 2. Prevalence and Crosssectional Association of Baseline eCigarette Use and Combustible
Tobacco Usea

View Large | Save Table | Download Slide (.ppt)

Baseline never smokers with (N = 2530) vs without (n = 28) followup data did not differ by baseline e
cigarette use or any sociodemographic characteristic except for age in which participants
807 without data were

http://jama.jamanetwork.com/article.aspx?articleid=2428954

4/9

24/8/2015

JAMA Network | JAMA | Association of Electronic Cigarette Use With Initiation of Combustible Tobacco Product Smoking in Early Adolescence

older (P = .006). There were positive associations of ecigarette use with male sex, Native Hawaiian/Pacific
Islander ethnicity, lower parental education level, and most environmental and intrapersonal factors (Table
1).

Associations Between Baseline eCigarette Use and Combustible Tobacco Use at Follow
up Assessments
In the sample of students who were never smokers of combustible tobacco products at baseline, baseline e
cigarette ever users were more likely to report past 6month use of any combustible tobacco product at the 6
month followup (30.7% vs 8.1% in never users; difference between groups in prevalence rates, 22.7% [95%
CI, 16.4%28.9%]) and at the 12month followup (25.2% vs 9.3%, respectively; difference between groups,
15.9% [95% CI, 10.0%21.8%]) (Table 3).

Table 3. Prevalence of Combustible Tobacco Product Use During Past 6 Months at 2 Followup
Periods a

View Large | Save Table | Download Slide (.ppt)

The unadjusted estimate for the association of baseline use of ecigarettes with use of any combustible
tobacco product averaged across the 2 followup periods was statistically significant (odds ratio [OR], 4.27
[95% CI, 3.195.71]; Table 4). In this model, the estimate for time of data collection was not significant (OR,
1.09 [95% CI, 0.901.32]), indicating no change in the prevalence of use of any combustible tobacco product
across the 6 and 12month followup periods. The ecigarette × time interaction was not significant (OR,
0.64 [95% CI, 0.391.04]), indicating that the strength of association between baseline ecigarette use and
use of any combustible tobacco product did not significantly differ between the 6month and 12month
followup periods.

Table 4. Association of Baseline eCigarette Ever Use and Covariates With Combustible Tobacco
Product Use Outcomes at 6 and 12Month Followup Periods Among Never Smokers at Baseline

View Large | Save Table | Download Slide (.ppt)

In the adjusted model, baseline ecigarette ever use was associated with use of any combustible tobacco
product averaged across the 2 followup periods over and above the covariates (OR, 2.73 [95% CI, 2.00
3.73]). Parameter estimates for covariates in the adjusted models indicated that lower parental education
and baseline peer smoking, impulsivity, ever use of non–nicotine or tobacco substances, delinquent
behavior, and smoking expectancies were positively associated with any combustible tobacco use averaged
across the 2 followup periods (Table 4 and eTable 2 in the Supplement). These particular covariates also
were associated with baseline ecigarette ever use (Table 1).
At both followup periods, the prevalence of combustible cigarette smoking, cigar use, and hookah use was
higher among baseline ecigarette ever users compared with never users (Table 3). Averaged across the 2
followup periods in the unadjusted models, there was an association of baseline ecigarette ever use with
use of combustible cigarettes (OR, 2.65 [95% CI, 1.734.05]), cigars (OR, 4.85 [95% CI, 3.386.96]), and
hookah (OR, 3.25 [95% CI, 2.294.62]) (Table 4).
In addition, relative to baseline ecigarette never users, ecigarette ever users were more likely to be using at
least 1 more combustible tobacco product (ie, 3 vs ≤2; ≥2 vs ≤1; and ≥1 vs 0) averaged across the 2 followup
assessments (OR, 4.26 [95% CI, 3.165.74]) (Table 4). Each OR estimate for ecigarette ever use remained
significant in the adjusted models and after applying the BonferroniHolm correction for multiple
comparisons. The magnitudes of the ORs for ecigarette ever use were reduced from the unadjusted to
adjusted models for each outcome, and a common set of covariates (peer smoking, impulsivity, ever use of
non–nicotine or tobacco substances, delinquent behavior, and smoking expectancies) were associated with
most outcomes in the adjusted models (Table 4 and eTable 2 in the Supplement). Time and the ecigarette ×
time interaction were nonsignificant in all models, suggesting no change in each outcome’s prevalence rate
or degree of association with baseline ecigarette use across the 2 followup periods. Additional results can
be found in the Supplement (eSensitivity Analyses).
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Supplementary Analyses
Using the same modeling strategy as applied for the primary analysis, the association between baseline
combustible tobacco ever use and past 6month use (initiation) of ecigarettes at the 2 followup periods was
analyzed. These analyses included ever smokers at baseline but excluded ever users of ecigarettes to model
initiation of ecigarette use. Baseline ever use of each combustible tobacco product was positively associated
with ecigarette use averaged across the 2 followup periods in the unadjusted and adjusted models, except
for cigars in the adjusted model (P = .06; eTables 35 in the Supplement).

DISCUSSION
ABSTRACT | INTRODUCTION | METHODS | RESULTS | DISCUSSION | CONCLUSIONS |
ARTICLE INFORMATION | REFERENCES
These data provide new evidence that ecigarette use is prospectively associated with increased risk of
combustible tobacco use initiation during early adolescence. Associations were consistent across unadjusted
and adjusted models, multiple tobacco product outcomes, and various sensitivity analyses. Based on these
data, it is unlikely that the high prevalence of adolescent dual users of ecigarettes and combustible tobacco
reported in recent national crosssectional surveys2,3 is entirely accounted for by adolescent smokers who
later initiate ecigarette use. Supplementary analyses showed that adolescents who ever (vs never) smoked at
baseline were more likely to initiate ecigarette use during the followup period. Collectively, these results
raise the possibility that the association between ecigarette and combustible tobacco use initiation may be
bidirectional in early adolescence.
During the age period captured in this study (fall 9th grade to fall 10th grade), adolescents adjust to the
transition from middle school to high school, which is often accompanied by movement to a school with a
larger, more diverse student body, new social contexts, increased exposure to older adolescents, and new
academic demands. 4 Early adolescence is also a period of uneven brain development in which the neural
circuits that underlie motivation to seek out novel experiences develop more rapidly than circuits involving
impulse control and effective decision making. 25 Consequently, the expression of a propensity to initiate
combustible tobacco use may be heightened during this age period.
The observed association between ecigarette use and combustible tobacco use initiation may be explained
by several mechanisms. It is possible that common risk factors for both ecigarette and combustible tobacco
use are responsible for the use of these 2 products and the order of onset of ecigarette use relative to
combustible tobacco use may not be determined by a causal sequence. Some teens may be more likely to use
ecigarettes prior to combustible tobacco because of beliefs that ecigarettes are not harmful or addictive,16,26
youthtargeted marketing, 27 availability of ecigarettes in flavors attractive to youths,16,27 and ease of
accessing ecigarettes due to either an absence or inconsistent enforcement of restrictions against sales to
minors. 28
We attempted to analytically address the possible influence of shared risk factors by adjusting for
sociodemographic, environmental, and intrapersonal characteristics that presumably could affect use of
both types of products. Adjusting for these factors reduced the OR estimates associated with ecigarette use,
but the associations remained statistically significant. In the adjusted models, baseline ecigarette use was
associated with a significant increase in odds of smoking initiation that ranged from 1.75 to 2.96,
depending on the outcome.
Although it remains possible that factors not accounted for in this study may explain the association
between ecigarette use and initiation of combustible tobacco use, it is also plausible that exposure to e
cigarettes, which have evolved to become effective nicotine delivery devices, may play a role in risk of
smoking initiation. Newergeneration ecigarette devices with highervoltage batteries and efficient
machinery have been shown to heat ecigarette solutions to high temperatures, which results in nicotine
rich aerosols that effectively and quickly deliver nicotine to the user, generating desirable psychoactive
effects that may carry abuse liability.29,30
The neurodevelopmental and social backdrop of early adolescence may promote risktaking behavior, 25 and
neural plasticity may sensitize the adolescent brain to the effects of nicotine.31 Hence, adolescent never
smokers exposed to nicotinerich ecigarette aerosols and the pleasant sensations associated with vaping
could be more liable to experiment with other nicotinecontaining products, including combustible tobacco.
Because this is an observational study, and one of the first to address this issue, inferences regarding
whether this association is or is not causal cannot yet be made.
The study has several strengths, including a demographically diverse sample, repeated measures of tobacco
use, exclusion of ever smokers at baseline, a high followup rate, comprehensive assessment of multiple
combustible tobacco products, and statistical control for important covariates. A limitation of the study is
that ecigarette use was measured only as any use and product characteristics (eg, nicotine strength and
flavor) were not assessed. Thus, whether a specific frequency or type of ecigarette use is associated with the
initiation of combustible tobacco could not be determined.
This study focuses solely on initiation outcomes; however, future research should evaluate whether e
cigarette use is associated with an increased risk of escalating to regular, frequent use of combustible
tobacco. The current sample was drawn from a specific location, which may restrict generalizability.
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The age period focused on in this study captured an important, but brief window of susceptibility. In this and
other samples, 2,3 youths commonly initiated use of combustible tobacco prior to 9th grade and ecigarette
use after 9th grade, suggesting that investigating other ages is warranted. Some important covariates (eg,
advertising exposure, sensation seeking, and academic performance) were not assessed and should be
included in future work.

CONCLUSIONS
ABSTRACT | INTRODUCTION | METHODS | RESULTS | DISCUSSION | CONCLUSIONS |
ARTICLE INFORMATION | REFERENCES
Among high school students in Los Angeles, those who had ever used ecigarettes at baseline compared
with nonusers were more likely to report initiation of combustible tobacco use over the next year. Further
research is needed to understand whether this association may be causal.

ARTICLE INFORMATION
ABSTRACT | INTRODUCTION | METHODS | RESULTS | DISCUSSION | CONCLUSIONS |
ARTICLE INFORMATION | REFERENCES
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Foreword
The role and impact of electronic cigarettes has been one of the great debates in public health
in recent years and we commissioned this independent review of the latest evidence to ensure
that practitioners, policy makers and, most importantly of all, the public have the best evidence
available.
Many people think the risks of e-cigarettes are the same as smoking tobacco and this report
clarifies the truth of this.
In a nutshell, best estimates show e-cigarettes are 95% less harmful to your health than
normal cigarettes, and when supported by a smoking cessation service, help most smokers to
quit tobacco altogether.
We believe this review will prove a valuable resource, explaining the relative risks and benefits
of e-cigarettes, in terms of harm reduction when compared with cigarettes and as an aid to
quitting.
We will continue to monitor the position and will add to the evidence base and guidance going
forward.

Duncan Selbie, Chief Executive, PHE
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Key messages
Key meages
1.
Smokers who have tried other methods of quitting without success could be
encouraged to try e-cigarettes (EC) to stop smoking and stop smoking services
should support smokers using EC to quit by offering them behavioural support.
2.

Encouraging smokers who cannot or do not want to stop smoking to switch to EC
could help reduce smoking related disease, death and health inequalities.

3.

There is no evidence that EC are undermining the long-term decline in cigarette
smoking among adults and youth, and may in fact be contributing to it. Despite
some experimentation with EC among never smokers, EC are attracting very few
people who have never smoked into regular EC use.

4.

Recent studies support the Cochrane Review findings that EC can help people to
quit smoking and reduce their cigarette consumption. There is also evidence that
EC can encourage quitting or cigarette consumption reduction even among those
not intending to quit or rejecting other support. More research is needed in this
area.

5.

When used as intended, EC pose no risk of nicotine poisoning to users, but eliquids should be in ‘childproof' packaging. The accuracy of nicotine content
labelling currently raises no major concerns.

6.

There has been an overall shift towards the inaccurate perception of EC being as
harmful as cigarettes over the last year in contrast to the current expert estimate
that using EC is around 95% safer than smoking.

7.

Whilst protecting non-smoking children and ensuring the products on the market
are as safe and effective as possible are clearly important goals, new regulations
currently planned should also maximise the public health opportunities of EC.

8.

Continued vigilance and research in this area are needed.

6
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Executive summary
Following two previous reports produced for Public Health England (PHE) on ecigarettes (EC) in 2014, this report updates and expands on the evidence of the
implications of EC for public health. It covers the EC policy framework, the prevalence
of EC use, knowledge and attitudes towards EC, impact of EC use on smoking
behaviour, as well as examining recent safety issues and nicotine content, emissions
and delivery. Two literature reviews were carried out to update the evidence base since
the 2014 reports and recent survey data from England were assessed.
EC use battery power to heat an element to disperse a solution of propylene glycol or
glycerine, water, flavouring and usually nicotine, resulting in an aerosol that can be
inhaled by the user (commonly termed vapour). EC do not contain tobacco, do not
create smoke and do not rely on combustion. There is substantial heterogeneity
between different types of EC on the market (such as cigalikes and tank models).
Acknowledging that the evidence base on overall and relative risks of EC in comparison
with smoking was still developing, experts recently identified them as having around 4%
of the relative harm of cigarettes overall (including social harm) and 5% of the harm to
users.
In England, EC first appeared on the market within the last 10 years and around 5% of
the population report currently using them, the vast majority of these smokers or recent
ex-smokers. Whilst there is some experimentation among never smokers, regular use
among never smokers is rare. Cigarette smoking among youth and adults has
continued to decline and there is no current evidence in England that EC are
renormalising smoking or increasing smoking uptake. Instead, the evidence reviewed in
this report point in the direction of an association between greater uptake of EC and
reduced smoking, with emerging evidence that EC can be effective cessation and
reduction aids.
Regulations have changed little in England since the previous PHE reports with EC
being currently governed by general product safety regulations which do not require
products to be tested before being put on the market. However, advertising of EC is
now governed by a voluntary agreement and measures are being introduced to protect
children from accessing EC from retailers. Manufacturers can apply for a medicinal
licence through the Medicines and Healthcare products Regulatory Agency (MHRA) and
from 2016, any EC not licensed by the MHRA will be governed by the revised European
Union Tobacco Products Directive (TPD).
A summary of the main findings and policy implications from the data chapters now
follows.
7
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Summary of Chapter 3: UK policy framework
The revised TPD will introduce new regulations for EC or refill containers which are not
licensed by the MHRA. The cap on nicotine concentrations introduced by the TPD will
take high nicotine EC and refill liquids off the market, potentially affecting heavier
smokers seeking higher nicotine delivery products.
The fact that no licensed EC are yet on the market suggests that the licensing route to
market is not commercially attractive. The absence of non-tobacco industry products
going through the MHRA licensing process suggests that the process is inadvertently
favouring larger manufacturers including the tobacco industry, which is likely to inhibit
innovation in the prescription market.

Policy implications
o

From May 2016, following the introduction of the revised TPD, ECs will be more
strictly regulated. As detailed elsewhere in the report, the information we present
does not indicate widespread problems as a result of EC. Hence, the current
regulatory structure appears broadly to have worked well although protecting nonsmoking children and ensuring the products on the market are as safe and effective
as possible are clearly important goals. New regulations currently planned should
be implemented to maximise the benefits of EC whilst minimising these risks.

o An assessment of the impact of the TPD regulations on the UK EC market will be
integral to its implementation. This should include the degree to which the
availability of safe and effective products might be restricted.

o Much of England’s strategy of tobacco harm reduction is predicated on the
availability of medicinally licensed products that smokers want to use. Licensed ECs
are yet to appear. A review of the MHRA EC licensing process therefore seems
appropriate, including manufacturers’ costs, and potential impact. This could include
a requirement for MHRA to adapt the processes and their costs to enable smaller
manufacturers to apply, and to speed up the licensing process. The review could
also assess potential demand for the EC prescription market and what types of
products would be most appropriate to meet that demand.

Summary of Chapter 4: Prevalence of e-cigarette use in England/Great Britain
Adults: Around one in 20 adults in England (and Great Britain) use EC. Current EC
users are almost exclusively smokers (~60%) or ex-smokers (~40%), that is smokers
who now use EC and have stopped smoking altogether. EC use among long-term exsmokers is considerably lower than among recent ex-smokers. Current EC use among
8
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never smokers is very low, estimated to be 0.2%. The prevalence of EC use plateaued
between 2013-14, but appeared to be increasing again in 2015.
Youth: Regular EC use among youth is rare with around 2% using at least monthly and
0.5% weekly. EC use among young people remains lower than among adults: a minority
of British youth report having tried EC (~13%). Whilst there was some experimentation
with EC among never smoking youth, prevalence of use (at least monthly) among never
smokers is 0.3% or less.
Overall, the adult and youth data suggest that, despite some experimentation with EC
among never smokers, EC are attracting few people who have never smoked into
regular use.
Trends in EC use and smoking: Since EC were introduced to the market, cigarette
smoking among adults and youth has declined. In adults, overall nicotine use has also
declined (not assessed for youth). These findings, to date, suggest that the advent of
EC is not undermining, and may even be contributing to, the long-term decline in
cigarette smoking.

Policy implications
o

Trends in EC use among youth and adults should continue to be monitored using
standardised definitions of use.

o

Given that around two-thirds of EC users also smoke, data are needed on the
natural trajectory of ‘dual use’, ie whether dual use is more likely to lead to smoking
cessation later or to sustain smoking (see also Chapter 6).

o

As per existing NICE guidance, all smokers should be supported to stop smoking
completely, including ‘dual users’ who smoke and use EC.

Summary of Chapter 5: Smoking, e-cigarettes and inequalities
Smoking is increasingly concentrated in disadvantaged groups who tend to be more
dependent. EC potentially offer a wide reach, low-cost intervention to reduce smoking
and improve health in disadvantaged groups.
Some health trusts and prisons have banned the use of EC which may
disproportionately affect more disadvantaged smokers.

9
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Policy implications
o

Consideration could be given to a proactive strategy to encourage disadvantaged
smokers to quit smoking as quickly as possible including the use of EC, where
appropriate, to help reduce health inequalities caused by smoking.

o

EC should not routinely be treated in the same way as smoking. It is not appropriate
to prohibit EC use in health trusts and prisons as part of smokefree policies unless
there is a strong rationale to do so.

Summary of Chapter 6: E-cigarettes and smoking behaviour
Recent studies support the Cochrane Review findings that EC can help people to quit
smoking and reduce their cigarette consumption. There is also evidence that EC can
encourage quitting or cigarette consumption reduction even among those not intending
to quit or rejecting other support. It is not known whether current EC products are more
or less effective than licensed stop smoking medications, but they are much more
popular, thereby providing an opportunity to expand the number of smokers stopping
successfully. Some English stop smoking services and practitioners support the use of
EC in quit attempts and provide behavioural support for EC users trying to quit smoking;
self-reported quit rates are at least comparable to other treatments. The evidence on
EC used alongside smoking on subsequent quitting of smoking is mixed.

Policy implications
o

Smokers who have tried other methods of quitting without success could be
encouraged to try EC to stop smoking and stop smoking services should support
smokers using EC to quit by offering them behavioural support.

o

Research should be commissioned in this area including:
 longitudinal research on the use of EC, including smokers who have not used
EC at the beginning of the study
 the effects of using EC while smoking (temporary abstinence, cutting down) on
quitting, and the effects of EC use among ex-smokers on relapse
 research to clarify the factors that i) help smokers using EC to quit smoking and
ii) deter smokers using EC from quitting smoking, including different EC
products/types and frequency of use and the addition of behavioural support,
and how EC compare with other methods of quitting which have a strong
evidence base

o

It would be helpful if emerging evidence on EC (including different types of EC) and
how to use EC safely and effectively could be communicated to users and health
professionals to maximise chances of successfully quitting smoking.
10
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Summary of Chapter 7: Reasons for use and discontinuation
A number of surveys in different populations provide evidence that reducing the harm
from smoking (such as through cutting down on their cigarette consumption or helping
with withdrawal during temporary abstinence) and the desire to quit smoking cigarettes
are the most important reasons for using EC. Curiosity appears to play a major role in
experimentation. Most trial of EC does not lead to regular use and while there is less
evidence on why trial does not become regular use, it appears that trial due to curiosity
is less likely to lead to regular use than trial for reasons such as stopping smoking or
reducing harm. Dissatisfaction with products and safety concerns may deter continued
EC use.

Policy implications
o

Smokers frequently state that they are using EC to give up smoking. They should
therefore be provided with advice and support to encourage them to quit smoking
completely.

o Other reasons for use include reducing the harm from smoking and such efforts
should be supported but with a long-term goal of stopping smoking completely.

Summary of Chapter 8: Harm perceptions
Although the majority of adults and youth still correctly perceive EC to be less harmful
than tobacco cigarettes, there has been an overall shift towards the inaccurate
perception of EC being at least as harmful as cigarettes over the last year, for both
groups. Intriguingly, there is also some evidence that people believe EC to be less
harmful than medicinal nicotine replacement therapy (NRT).

Policy implications
o

Clear and accurate information on relative harm of nicotine, EC and tobacco
cigarettes is needed urgently (see also Chapter 10).

o

Research is needed to explore how health perceptions of EC are developed, in
relation to tobacco cigarettes and NRT, and how they can be influenced.

Summary of Chapter 9: E-cigarettes, nicotine content and delivery
The accuracy of labelling of nicotine content currently raises no major concerns. Poorly
labelled e-liquid and e-cartridges mostly contained less nicotine than declared. EC used

11
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as intended pose no risk of nicotine poisoning to users. However, e-liquids should be in
‘childproof’ packaging.
Duration and frequency of puffs and mechanical characteristics of EC play a major role
in determining nicotine content in vapour. Across the middle range of nicotine levels, in
machine tests using a standard puffing schedule, nicotine content of e-liquid is related
to nicotine content in vapour only weakly. EC use releases negligible levels of nicotine
into ambient air with no identified health risks to bystanders. Use of a cigalike EC can
increase blood nicotine levels by around 5 ng/ml within five minutes of use. This is
comparable to delivery from oral NRT. Experienced EC users using the tank EC can
achieve much higher blood nicotine levels over a longer duration, similar to those
associated with smoking. The speed of nicotine absorption is generally slower than from
cigarettes but faster than from NRT.

Policy implications
o

General labelling of the strength of e-liquids, along the lines used for example
indicating coffee strength, provides sufficient guidance to consumers.

o

Regulatory interventions should ensure optimal product safety but make sure EC
are not regulated more strictly than cigarettes and can continue to evolve and
improve their competitiveness against cigarettes.

Summary of Chapter 10: Safety of e-cigarettes in light of new evidence
Two recent worldwide media headlines asserted that EC use is dangerous. These were
based on misinterpreted research findings. A high level of formaldehyde was found
when e-liquid was over-heated to levels unpalatable to EC users, but there is no
indication that EC users are exposed to dangerous levels of aldehydes; stressed mice
poisoned with very high levels of nicotine twice daily for two weeks were more likely to
lose weight and die when exposed to bacteria and viruses, but this has no relevance for
human EC users. The ongoing negative media campaigns are a plausible explanation
for the change in the perception of EC safety (see Chapter 8).
None of the studies reviewed above alter the conclusion of Professor Britton’s 2014
review for PHE. While vaping may not be 100% safe, most of the chemicals causing
smoking-related disease are absent and the chemicals which are present pose limited
danger. It has been previously estimated that EC are around 95% safer than smoking.
This appears to remain a reasonable estimate.

12
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Policy implications
o

There is a need to publicise the current best estimate that using EC is around 95%
safer than smoking.

o

Encouraging smokers who cannot or do not want to stop smoking to switch to EC
could be adopted as one of the key strategies to reduce smoking related disease
and death.

Summary of Chapter 11: Other health and safety concerns
There is a risk of fire from the electrical elements of EC and a risk of poisoning from
ingestion of e-liquids. These risks appear to be comparable to similar electrical goods
and potentially poisonous household substances.

Policy implications
o

The risks from fire or poisoning could be controlled through standard regulations
for similar types of products, such as childproof containers (contained within the
TPD but which are now emerging as an industry standard) and instructions about
the importance of using the correct charger.

o

Current products should comply with current British Standard operating standards.

o

Records of EC incidents could be systematically recorded by fire services.

Summary of Chapter 12: International perspectives
Although EC use may be lower in countries with more restrictions, these restrictions
have not prevented EC use. Overall, use is highest among current smokers, with low
numbers of non-smokers reporting ever use. Current use of EC in other countries is
associated with being a smoker or ex-smoker, similar to the findings in the UK. EC use
is frequently misreported with experimentation presented as regular use. Increases in
youth EC trial and use are associated with decreases in smoking prevalence in all
countries, with the exception of one study from Poland.

Policy implications
o

Future research should continue to monitor and evaluate whether different EC
policies across countries are related to EC use and to smoking cessation and
smoking prevalence.

o

Consistent and agreed measures of trial, occasional and regular EC use among
youth and adults are urgently needed to aid comparability.
13
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1. Introduction
Despite the decline in smoking prevalence observed over the last few decades, there
remain over eight million smokers in England. Most of these are from manual and more
disadvantaged groups in society, including those with mental health problems, on low
income, the unemployed and offenders. In some such population groups, the proportion
who smoke is over two or three times higher than that in the general population, a level
of smoking observed in the general population over 40 years ago. For those who
continue to smoke regularly, much of their lives will be of lower quality and spent in
poorer health than those who don’t smoke, and they will have a one in two chance of
dying prematurely, by an average of 10 years, as a direct result of their smoking.
Smoking is therefore the largest single contributor to health inequalities as well as
remaining the largest single cause of preventable mortality and morbidity in England.
Moving forward, it is therefore important to maintain and enhance England’s
comprehensive tobacco control strategy in order to motivate and support all smokers in
society to stop smoking as quickly as possible, and prevent the recruitment of new
smokers. Harm reduction guidance, published by the National Institute for Health and
Care Excellence in England in 2013, recognised that some smokers struggled to quit
abruptly and that cigarettes were a lethal delivery system for nicotine [1]; it is widely
accepted that most smokers smoke for the nicotine but die from the other smoke
constituents. Harm reduction has been identified as one of the more promising policy
options to reduce smoking induced inequalities in health [2]. All experts agree that a
well-resourced comprehensive strategy, involving cessation, prevention and harm
reduction should make the goal of a smoke-free society in England quickly achievable.
However, the advent of electronic cigarettes (EC) over recent years has caused
controversy. In 1991, Professor Michael Russell, a leading English smoking cessation
expert from the Institute of Psychiatry, argued that ”it was not so much the efficacy of
new nicotine delivery systems as temporary aids to cessation, but their potential as
long-term alternatives to tobacco that makes the virtual elimination of tobacco a realistic
future target”, and he recommended that “tobacco should be rapidly replaced by
cleaner, less harmful, sources of nicotine” [3]. Professor Russell was one of the first to
recognise the critical role that nicotine played in tobacco use and he identified that
whilst there were good ethical and moral reasons not to promote nicotine addiction in
society, the harm caused by nicotine was orders of magnitude lower than the harms
caused by cigarette smoke. Professor Russell was also a pioneer of new treatments for
smoking cessation, in particular, nicotine replacement therapies (NRT). Since then, the
number of NRT products has proliferated such that there are now several different
delivery routes and modes and countless different dosages and flavours. However,
even with a relaxation of the licensing restrictions which increased their accessibility,
NRT products have never become popular as an alternative to smoking.
14
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In 2004, the first EC was marketed in China, and EC started to appear in England in
2006/7. The subsequent three years saw a rapid rise in their use. Whilst Professor
Russell died in 2009, predating the arrival of these products in England, proponents of
EC similarly recognised their potential to contribute towards making a smoke-free
society more rapidly achievable [4]. Those against EC, however, believed that they
were at best a distraction, at worst a means of undoing decades of progress in reducing
smoking [5].
Any new tobacco control strategy for England must therefore incorporate a nicotine
strategy, which should include recommendations and an appropriate regulatory
framework for EC. This report attempts to inform that strategy by reviewing recent
evidence and surveys relating to the use of EC and how they impact smoking
behaviour. The focus is England, although we also draw on evidence from elsewhere
in the UK and internationally.

Description of e-cigarettes
EC use battery power to heat an element to disperse a solution that usually contains
nicotine. The dispersion of the solution leads to the creation of an aerosol that can be
inhaled by the user. The heated solution typically contains propylene glycol or glycerine,
water, nicotine, and flavourings. EC do not contain tobacco, do not create smoke and
do not rely on combustion. Whilst EC ‘smoke’ is technically an aerosol, throughout this
report we use the established terminology of vapour, vaping and vaper.
There is substantial heterogeneity between different types of EC and the speed with
which they are evolving making them difficult to categorise. ECs available in England
can be classified into three basic types: (1) EC that are either (a) disposable or (b) use
pre-filled cartridges that need to be replaced once emptied. We will refer to these using
their most common name, ‘cigalikes’. Most cigalikes resemble cigarettes, although it is
important to note that some do not; (2) EC that are designed to be refilled with liquid by
the user. We will refer to these using their common name ‘tank systems’. (3) Finally,
some EC products, mostly tank systems that allow users to regulate the power delivery
from the batteries to the atomizer. These we refer to as mods or ‘variable power EC’.
In the UK, the most prominent brands of cigalikes are now owned by the tobacco
industry. To the authors’ knowledge only one tobacco company sells a tank model in the
UK, with the rest of the market consisting of non-tobacco industry companies. Some
products have also been introduced by the tobacco industry that could be referred to as
‘hybrids’ such that they use pre-filled nicotine cartridges but look like tank models.
Additionally, a few EC that are similar to cigalikes in function are also sold that use
cartridges that can be refilled, and some users will puncture holes/remove the ends of
cigalike cartridges to refill them instead of buying new cartridges.
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Studies have validated the ability of EC to deliver nicotine to the user. Blood plasma
nicotine concentrations increase after inhalation of EC aerosol [6, 7], and cotinine, a
biomarker for nicotine, has been detected in the saliva of EC users [8, 9]. Information
about the overall and relative risks of EC in comparison with smoking has also been
developing. Using a multi-criteria decision analysis (MCDA) model, the Independent
Scientific Committee on Drugs selected experts from several different countries to
compare a variety of nicotine products on variables of harm identified by the UK
Advisory Council on the Misuse of Drugs [10]. EC were identified as having 4% of the
relative harm of cigarettes overall (including social harm) and 5% of the harm to users,
although it was acknowledged that there was a lack of hard evidence for the harms of
most of the nicotine products on most of the criteria.

Structure of report
Following Chapter 2 on methodology, Chapter 3 assesses the current and future policy
framework for EC. Chapters 4 and 5 assess trial and usage in England among adults
and youth as well as different socioeconomic groups where evidence permits. Chapter 6
examines the evidence for the impact of EC on smoking behaviour including the use of
EC in quit attempts as well as alongside smoking. Chapter 7 assesses reasons for
trying and discontinuing EC and Chapter 8 perceptions of relative harms of EC and
smoking. Chapter 9 discusses nicotine content and emissions of EC as well as nicotine
uptake in users. Chapters 10 and 11 assess different aspects of safety drawing on
recent published studies as well as national statistics. Chapter 12 examines
international perspectives of EC policies and usage.
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2. Methodology
For the present report we have included: (1) a synthesis of recent evidence (published
since the two PHE 2014 EC reports) with the earlier evidence in the earlier PHE reports
drawing on both national and international literature; and (2) where feasible, an
analysis of any relevant national unpublished data available to PHE, KCL and partner
organisations from England, Great Britain or the UK, including: i) Smoking Toolkit Study
(UCL); ii) Action on Smoking and Health (ASH) Smokefree GB (adult and youth)
surveys; iii) Internet Cohort GB survey; iv) Smokers’ surveys 2014 commissioned by
ASH from YouGov; and v) the International Tobacco Control (ITC) policy evaluation
project.
For the evidence review (1) above, given the short timeframe for this report, a
systematic review of the literature was not possible. However, we followed systematic
review methods where possible and searched PubMed for studies from 2014 onwards
using the following search terms: (("2014/01/01"[Date - Publication] : "3000"[Date Publication])) AND ((((((((e-cigarette) OR Electronic cigarettes) OR e-cig*) OR electronic
cig*) OR ENDS) OR electronic nicotine delivery systems) OR electronic nicotine
delivery system) OR ((Nicotine) AND Vap*)).
The term ENDS was used as some studies have referred to e-cigarettes as Electronic
Nicotine Delivery Systems (ENDS). This search returned 3,452 records. The titles of all
records were screened and 798 articles were identified as potentially relevant to the
report. The full papers of abstracts considered relevant by two reviewers were retrieved
and reviewed as identified in Appendix A.
We wanted to ensure we included the most up-to-date information on EC use and
impact in England. In order to do this we used routine national data sources to retrieve
measures of EC use prevalence, fires, poisoning and other adverse events. Specifically
for (2) above, we assessed, in addition to published papers, unpublished national
survey data relevant to this work, identifying where findings are peer
reviewed/published. The methods of the surveys that we have accessed are as follows:

Smoking Toolkit Study (STS, University College London)
The STS consists of monthly cross-sectional household interviews of adults (aged
16 and over) in England that has been running since November 2006. Each month
involves a new nationally representative sample of about 1,800 respondents. Since
2009, all respondents who smoked in the last year have been asked questions on EC;
since November 2013 all respondents complete questions on EC. For more information,
see www.smokinginengland.info
17
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ASH Smokefree GB (adult and youth) surveys
Adult: ASH has conducted cross-sectional internet surveys of adults (aged 18 and
over) in Great Britain (GB) since 2007. These surveys cover a wide range of tobacco
control policies and smoking behaviour and are carried out on ~12,000 adults each
year. Questions on EC were included first in 2010, with new EC questions added in
each subsequent survey (2012, 2013, 2014, 2015).
Youth: ASH has conducted cross-sectional surveys of British youth (aged 11-18)
three times to date (2013, 2014, 2015). Younger participants are recruited, online,
through the adult YouGov participants with older participants contacted directly. It has
been used to give a more contemporaneous and comprehensive snapshot of youth
attitudes towards smoking and their behaviours (and includes a breakdown of trial and
more prolonged use of EC) than UK Government national surveys have been able to.

Internet Cohort GB survey (King’s College London, University College London)
A unique longitudinal internet survey of smokers and recent ex-smokers in GB (aged 16
and over) surveyed first in 2012 and then again in December 2013 and 2014. Of the
5,000 respondents in the initial sample, 1,031 respondents (20.7%) used EC at all at the
time of the survey in 2012. The prevalence of past-year smoking in this baseline sample
was similar to that identified through the STS (which, as stated above, recruited
representative samples of the population in England), over a comparable period.
In 2013, 2,182 of the 5,000 were followed up and in 2014, 1,519 were followed up. EC
use was 32.8% (n=717) in 2013 and 33.2% (n=505) in 2014. The study sample was
recruited from an online panel managed by Ipsos MORI who were invited by email to
participate in an online study and were screened for smoking status. The survey
included questions on smoking and quitting behaviour and stress and general health as
well as detailed questions on EC usage.

ASH GB Smokers’ survey 2014
This is an online survey carried out by YouGov for ASH specifically to assess more
detailed attitudinal measures concerning nicotine containing products. The 2014 survey
involved 1,203 adult smokers and recent ex-smokers selected from the ASH Smokefree
adult survey to have roughly equal numbers of smokers who had (n=510) and had not
(n=470) tried EC and a smaller number of ex-smokers who had tried EC (n=223).

ITC Policy Evaluation project
A longitudinal cohort survey of smokers and recent ex-smokers (aged 18 and over),
surveyed by telephone and internet. The ITC UK survey started in 2002 and surveys
18
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have been conducted approximately annually since that time. Probability sampling
methods are utilised through telephone surveys using random digit dialling, but in more
recent survey waves participants could opt to complete surveys on the internet. The ITC
UK study benefits from parallel cohort surveys in Australia, Canada and the United
States, enabling comparisons across countries with different tobacco and EC policies.
Each wave of the survey includes approximately 1,500 UK respondents. EC questions
were added to the last three waves. Data from the last wave (in 2014) were not
available for inclusion in this report, but published papers from earlier waves are
included. More details of the methodology are available at www.itcproject.org
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3. UK policy framework
E-cigarette regulations in England: current and proposed
Regulations have changed little in England since the previous PHE reports. Currently
EC are governed by general product safety regulations (UK and EU) which do not
require that the products be tested before being put on the market. However,
manufacturers can apply for a medicinal licence through the Medicines and Healthcare
products Regulatory Agency (MHRA) [11] and from next year any EC not licensed by
the MHRA will be governed by the revised European Union Tobacco Products Directive
(TPD)[12]. Both the MHRA licensing and the TPD regulatory routes are described
below. The TPD regulations are extensive and will have a significant impact on the EC
market.
One change from the previous PHE report, which was introduced by the Advertising
Standards Authority in October 2014, is that until the TPD comes into force, advertising
of EC is governed by a voluntary agreement. This agreement indicates, inter alia, that
advertising must be socially responsible, not promote any design, imagery or logo that
might be associated with a tobacco brand or show the use of a tobacco product in a
positive light, make clear that the product is an EC and not a tobacco product, not
undermine quit tobacco messaging, and must not contain health or medicinal claims
unless the product is licensed. These guidelines will be reviewed in October 2015 and
when more is known about the application of the TPD the role of the Code will be
clarified.
A further recent change is the introduction of measures to protect children from EC: an
age of sale lower limit of 18 years of age (in line with tobacco cigarettes) is being
introduced and a ban on proxy purchasing of EC.

EU Tobacco Products Directive (TPD) route
The revised TPD will introduce new regulations for EC or refill containers (referred to
below as products) which are not licensed by the MHRA. We have listed these in detail
below because they are wide-ranging and will impose a significant step change for
manufacturers, importers and Member State (MS) authorities:




notification: Manufacturers must inform competent authorities of the MS six months
before placing new products on the market. For those already on the market by 20
May 2016, the notification needs to be submitted within six months of this date. Each
substantial modification of the product requires a new notification
reporting obligations (for which manufacturers/importers might be charged)
include:
20
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 details (including quantification) on all the ingredients contained in, and
emissions resulting from the use of, the product, by brand name
 toxicological data regarding ingredients and emissions, including when heated,
with reference particularly to health of consumers when inhaled including any
addictive effect
 information on nicotine doses and uptake when consumed under normal or
reasonably foreseeable conditions
 description of the product components, including where appropriate opening
and refill mechanisms of product or refill containers
 description of the production process and declaration that it conforms with the
TPD
 declaration that manufacturer/importer bear full responsibility for the quality and
safety of the product when placed on market and used under normal or
reasonably foreseeable conditions
nicotine-containing liquid restrictions:
 EC must not contain more than 20 mg/ml of nicotine
 nicotine-containing liquid must be in dedicated refill containers not exceeding
10ml volume, and cartridges or tanks do not exceed a volume of 2ml
 additives are not prohibited but the nicotine-containing liquids cannot contain
additives that are otherwise prohibited by the other Articles in the TPD
 high purity ingredients must be used and substances other than those declared
should only be present in trace quantities which are unavoidable during
manufacture
 ingredients must not pose a risk to health either when heated or not heated
 nicotine doses must be delivered at consistent levels under normal conditions of
use
products are required to be child and tamper proof, protected against breakage and
leakage and have a mechanism that ensures refilling without leakage
products must include a leaflet with information on:
 instructions for use and storage of the product, including a reference that the
product is not recommended for use by young people and non-smokers
 contra-indications
 warnings for specific groups
 possible adverse effects
 addictiveness and toxicity
 contact details of manufacturer/importer and a legal or natural contact person
within the EU
outside packaging of products must include:
 list of all ingredients contained in the product in descending order of the weight
 an indication of the nicotine content and delivery per dose
 batch number
 recommendation to keep the product out of reach of children

21

833

E-cigarettes: an evidence update
















 no promotional element or feature or such that suggests the product is harm
reducing (or other features described in Article 13 of the Directive)
health warnings:
 One of the following must be shown:
 ‘This product contains nicotine which is a highly addictive substance. It is
not recommended for use by non-smokers’ or
 ‘This product contains nicotine which is a highly addictive substance’
 Member States shall determine which health warning to use
 health warnings must comply with regulations concerning specific provisions on
position and size
cross-border advertising and promotion, sponsorship etc of products will be
prohibited (unless trade information)
cross-border sales of products may be prohibited or subject to a registration
scheme
manufacturers/importers of products to submit an annual submission on their
products to competent authorities in MS which should include:
 comprehensive data on sales volumes, by brand name and product type
 information on preferences of various consumer groups, including young
people, non-smokers and the main types of current users
 mode of sale of the products
 executive summaries of any market surveys carried out in respect of the above,
including an English translation thereof products
MS shall monitor the market developments concerning products, including any
evidence that their use is a gateway to nicotine addiction and ultimately traditional
tobacco consumption among young people and non-smokers. This information to be
made publicly available on a website although the need to protect trade secrets
should be taken into account
MS should on request, make all information relevant to this Article available to the
Commission and other Member States who will respect confidential information
MS shall require manufacturers, importers and distributors of products to establish
and maintain a system for collecting information about all of the suspected adverse
effects on human health
corrective action should be taken immediately if economic operators consider or
have reason to believe that products are not safe or of good quality or not
conforming to the Directive, ensuring conformity or withdrawal or recall from the
market. In such cases, operators are required to inform immediately market
surveillance authorities of the MS giving details of risk to human health and safety,
corrective action taken and results of such corrective action. MS may request
additional information from the economic operators on safety and quality aspects or
any adverse effect of products
the Commission will submit a report to the European Parliament and the Council on
potential risks to public health by 20 May 2016 and as appropriate thereafter
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where a competent authority believes specific products could pose a serious risk to
human health it should take appropriate provisional measures, immediately inform
Commission and competent authorities of other MS of measures taken and
communicate any supporting data. The Commission will determine whether
provisional measure is justified informing the MS concerned of its conclusions to
enable appropriate follow-up measures to be taken
the Commission can extend any prohibition to other MS if such an extension is
justified and proportionate
the Commission is empowered to adapt wording of health warnings and ensure
factual
the Commission will give a common format for notification and technical standard for
the refill mechanism outlined above

The exact date of implementation in England is yet to be specified but full compliance is
likely to be necessary by 2017. One UK company, Totally Wicked, has challenged the
UK’s intention to transpose the Directive into UK law. The case rests on whether the
TPD was properly made and has been referred to the European Court of Justice for a
preliminary ruling. This is expected in late 2015/early 2016.
During implementation, government will need to undertake an impact assessment for
the UK market on the final proposals as set out in the Directive and this will be
consulted upon. The TPD certainly raises the barrier for bringing EC products to market
or continuing to market existing products, and will undoubtedly constrain the EC market.
Understanding any unintended consequences of the EU TPD as well as intended ones
will be important. For example, the cap on nicotine concentrations introduced by the
TPD will take high nicotine EC and refill liquids off the market, potentially affecting
heavier smokers seeking higher nicotine delivery products.

Medicines and Healthcare products Regulatory Agency (MHRA) licensing route
Following a consultation in 2010, the UK MHRA introduced a mechanism for the
licensing of EC and other nicotine containing products as medicines requiring medicinal
purity and delivery standards. Such a licence would be required for products to be
prescribed on the NHS. As with other licensed nicotine containing products, advertising
controls would be applied and VAT of 5% would be imposed.
The licensing process has been described by the MHRA [11]. This regulation was
described initially as ‘light touch’ recognising a product that delivered nicotine could be
effectively used for harm reduction or cessation purposes, thus implying a relatively
speedy route to licensing. This was subsequently changed to ‘right touch’ as it was
apparent that the process was more lengthy and costly than originally envisaged. We
understand that the MHRA estimated costs for a one-off application of between £252K
and £390K with an annually recurring cost of between £65K and £249K, for each
23
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product. This does not include the costs of making manufacturing facilities and products
MHRA compliant – estimated at several million pounds.
At the time of writing one non-EC nicotine inhaler product, Voke, developed by Kind
Consumer, and to be marketed by British American Tobacco (BAT), had received a
medicinal licence, although it is not yet being marketed in England. A further BAT
product (an EC) is currently going through the application process. Other EC products
are currently in the pipeline with the MHRA but it is not clear at what stage the
applications are or what types of products, eg cigalikes or tank models, are involved.
The absence of a licensed product, five years after the MHRA’s consultation took place,
suggests that this route to market is not commercially attractive. The fact that the only
product at the application stage is a BAT product suggests that the process is very
resource intensive. As well as cost, other possible reasons include complexity, a lack of
desire to engage with medicinal licensing or the MHRA, the entrepreneurial nature of
the EC manufacturers and a possible lack of perceived benefits to acquiring a licence.
This could be problematic when the EU TPD is implemented, which is likely to constrain
the over-the-counter market. Additionally, having a diverse range of EC on prescription
is likely to be beneficial (similar to nicotine replacement tobacco (NRT) products – when
new products are introduced, evidence suggests that they do not cannibalise the
existing NRT product market but instead expand the use of medications). This means
that small manufacturers, particularly non-tobacco industry manufacturers, who may be
producing a greater variety or more satisfying EC, will not compete with larger
corporations such as the tobacco industry in the prescriptions market. There are several
consequences of this which should be explored. These could include an inhibition of
innovation and damage public health. Alternatively, given the demand for prescribed EC
products is as yet unknown, particularly in the population groups where smoking
prevalence is elevated, the medicinal route may not impact public health. The appeal of
EC may rest in the fact that they are not medicines. A review of the MHRA licensing
process for EC, and its likely impact, is recommended.

Summary of findings
The revised TPD will introduce new regulations for EC or refill containers which are not
licensed by the MHRA. The cap on nicotine concentrations introduced by the TPD will
take high nicotine EC and refill liquids off the market, potentially affecting heavier
smokers seeking higher nicotine delivery products.
The fact that no licensed EC are yet on the market suggests that the licensing route to
market is not commercially attractive. The absence of non-tobacco industry products
going through the MHRA licensing process suggests that the process is inadvertently
favouring larger manufacturers including the tobacco industry, which is likely to inhibit
innovation in the prescription market.
24

836

E-cigarettes: an evidence update

Policy implications
o

From May 2016, following the introduction of the revised TPD, ECs will be more
strictly regulated. As detailed elsewhere in the report, the information we present
does not indicate widespread problems as a result of EC. Hence, the current
regulatory structure appears broadly to have worked well although protecting nonsmoking children and ensuring the products on the market are as safe and effective
as possible are clearly important goals. New regulations currently planned should
be implemented to maximise the benefits of EC whilst minimising these risks.

o

An assessment of the impact of the TPD regulations on the UK EC market will be
integral to its implementation. This should include the degree to which the
availability of safe and effective products might be restricted.

o

Much of England’s strategy of tobacco harm reduction is predicated on the
availability of medicinally licensed products that smokers want to use. Licensed ECs
are yet to appear. A review of the MHRA EC licensing process therefore seems
appropriate, including manufacturers’ costs, and potential impact. This could include
a requirement for MHRA to adapt the processes and their costs to enable smaller
manufacturers to apply, and to speed up the licensing process. The review could
also assess potential demand for the EC prescription market and what types of
products would be most appropriate to meet that demand.

Prevalence in England / GB
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4. Prevalence of e-cigarette use in
England/Great Britain
This chapter assesses the use of EC by adults and young people in England by drawing
on recent surveys carried out in England and Great Britain (GB). A later chapter
discusses EC prevalence internationally.

Measures used
One of the main issues in measuring EC use is the lack of consistent and appropriate
terminology, for example some studies equate ever having used EC with current use of
EC which is clearly inappropriate. We recommend that definitions of usage categories
should be standardised similar to those used in smoking surveys. Appendix B lists the
different measures used in surveys focused on in this report, and gives definitions used
in the other studies included in this review.

Use of e-cigarettes by adults
First, we assess e-cigarette use in the adult population in England. We summarise
various data sources to provide an overview of EC use among the general population,
and then specifically smokers, recent and long-term ex-smokers, and never-smokers.
The two main surveys used in this chapter are the Smoking Toolkit Study (STS) and the
ASH Smokefree GB surveys. However, in addition to these surveys, findings from the
Office for National Statistics Opinions and Lifestyle Survey (ONS survey), a randomised
probability sample omnibus survey in GB, have also been included in this section
although the exact question used is not available [13]; preliminary released data from
Q1 2014 are reported here in advance of the complete data due for publication later in
2015.

Population use of e-cigarettes
Of the available datasets, just two – the Smoking Toolkit Study (STS, England) and the
ASH Smokefree GB adult surveys – provide information on population prevalence
(Table 1). Using the STS, it is estimated that 5.5% of the adult population of England
used EC in the first quarter of 2015 indicating a marked rise from 0.5% in 2011. The
measure of use in the STS is compiled from four survey questions and assesses current
use for any reason (Appendix B). A very similar estimate is obtained for GB using the
2015 ASH survey, with 5.4% of the population estimated to be current (defined as tried
EC and still use them, see Appendix B) EC users. This translates to about 2.6 million
EC users in GB in 2015 [14](for comparison there are about nine million tobacco
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smokers in GB and as discussed later, most EC users are smokers or ex-smokers). The
ASH survey also assessed trial and about 17% of the adult GB population was
estimated to have tried EC.
Table 1: Adult EC current use1
Source (date of data collection)

Population
Prevalence

Never
smokers

Ex-smokers

Smokers
(‘Dual users’)

ASH Smokefree GB adult
survey
(2015 - March)
Office for National Statistics
(2014 - Q1)

5.4%

0.2%

6.7%

17.6%

N/A

0.1%

4.8%

11.8%

Smoking Toolkit Study
(2015 – Q1)

5.5%

0.2%2

3.3%2

21.2%

1

For definitions of current use please see Appendix B. The ONS question is unavailable.
Figures for never and long-term ex-smokers are derived from n=22489 never and long-term ex-smokers surveyed
between November 2013 and March 2015
2

Never smokers and long-term ex-smokers
All three surveys estimate current EC use among adult never smokers to be very rare at
0.2% or less, and between 3% and 7% among ex-smokers – the latter estimates may
vary because in the STS recent ex-smokers (last-year) are not included in this category
(Table 1). Prevalence of current EC use among recent ex-smokers in the STS was
around 40% in the first quarter of 2015 [15].
The ASH survey estimated that around 1.5% of never smokers and 16% of ex-smokers
had ever tried EC.

Smokers
Recent surveys estimate that current EC use among smokers, sometimes referred to as
‘dual users’ of cigarettes and e-cigarettes, is between 12 and 21% (Table 1). The
prevalence of EC use among last-year smokers (defined as smokers and recent exsmokers) using the STS in England is estimated at 22.9% for any use of EC and 14.9%
for daily EC use. The ASH 2015 survey indicated that 17.6% of current smokers use EC
currently (18% of occasional and 17% of daily smokers); the same survey indicated that
a small majority of smokers (59%) have now tried EC.
The Q1 2014 ONS Survey data estimates for current use are considerably lower,
suggesting that just under 12% of current smokers used EC in early 2014. The survey
question/s used to determine this is/are not available to assess whether different ways
of assessing use may be a reason for this discrepancy in findings.
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The ASH survey indicates that about 60% of current EC users are current smokers, and
about 40% are ex-smokers. The proportion of EC users among never smokers remains
negligible.

Summary
Around one in 20 of the general adult population in England (and GB) use EC. Current
EC users are almost exclusively smokers or ex-smokers. EC use among long-term exsmokers is considerably lower than among recent ex-smokers.

Trends in e-cigarette use among adults
Both the STS and ASH surveys demonstrate that there was a steady increase in EC
use in the population from 2011 to 2013.

Smoking Toolkit Study (STS) data
The STS data indicate that this increase slowed down, even declining at the end of
2014 from 5.3% in Q3 to 4.5% in Q4 (Figure 1). However, as Q1 data from 2015 show a
recent upswing to 5.5%, this decline may have been temporary. The STS data show
that alongside the increase in EC use, smoking of tobacco cigarettes declined. Overall
nicotine use, ie any consumption via cigarette smoking, NRT use or EC use, has also
declined.
Figure 1: Prevalence of smoking and e-cigarette use among the adult English population
(STS)

From www.smokinginengland.info/latest-statistics/
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The overall pattern of EC use in the population is mirrored among last year smokers for
whom EC prevalence increased from 2011, but declined from 22% for any use and 14%
for daily use in Q3 2014, to 19% and 11% respectively in Q4 2014; however, any and
daily use increased again to 23% and 15% respectively in Q1 2015 (Figure 2).
Figure 2: Prevalence of e-cigarette use among last year smokers (STS)

From www.smokinginengland.info/latest-statistics/

ASH Smokefree GB adult survey
The ASH surveys indicated a slowing down in the increase of EC use in the population
between 2014 and 2015 and use among current smokers in 2015 remained at the 2014
level (17.6% of smokers in 2014 and 2015). Use among ex-smokers increased from
1.1% in 2012, to 4.5% in 2014 and 6.7% in 2015, whereas no increase in use was
observed among never smokers over the last few years, remaining at 0.2% since 2013.
This means that the increase in EC use observed overall was accounted for by an
increase in use by ex-smokers. It is not clear to what extent this is due to smokers
stopping smoking using EC or ex-smokers taking up ECs.

Summary
The prevalence of EC use among adults has plateaued. Most of the recent increase in
use appears to be among ex-smokers. Cigarette smoking has declined over the period
when EC use increased and overall nicotine use has also declined. These findings
suggest that the advent of EC is not undermining and may be contributing to the longterm decline in cigarette smoking.
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Types and flavours of e-cigarettes used among adults
When those who had tried EC in the 2015 ASH survey were asked about which EC they
used first, 24% reported a disposable, 41% a rechargeable with replaceable pre-filled
cartridges and 28% rechargeable with tank/reservoir filled with liquids (7% didn’t
know/couldn’t remember). The different types were in the same order of popularity for
first use regardless of smoking status (Figure 3).
For those still using EC from the same survey, only 5% were now mostly using a
disposable, 26% a rechargeable with replaceable pre-filled cartridges and 66%
rechargeable with tank/reservoir filled with liquids (2% didn’t know/couldn’t remember).
This suggests that a considerable proportion of those who continue to use EC
over time switch to the tank models. Among EC users, ex-smokers were particularly
likely to use tank models mostly and very few ex-smokers were using disposables
(Figure 3). This is in agreement with findings reported in Chapter 6 of this report, where
tank models were found to be associated with having quit smoking [16].
Figure 3: Type of e-cigarettes first used and currently used (ASH Smokefree GB data
2015)

The ASH Smokefree GB 2015 adult survey also shows that the most popular flavour
was tobacco flavour, followed by fruit and menthol flavours (Figure 4).
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Figure 4: Use of different flavoured e-cigarettes (ASH Smokefree GB data 2015)

Use of e-cigarettes among young people
The main source for estimating smoking prevalence in England among youth is the
’Smoking, drinking and drug use among young people’ surveys [17], however, EC use
was first assessed in 2014 and these data are not yet available. This section therefore
draws on the ASH Smokefree GB youth surveys to assess EC usage in young people,
supplemented by a study in the North West of England, two cross-sectional national
surveys in Wales and one national survey in Scotland. The measures used are detailed
in Appendix B.
In 2015, the ASH survey found that 12.7% of 11 to 18-year olds reported having tried
EC; of these, 80.9% had only used one once or twice (10.2% of all respondents).
Current EC use was considerably lower: 0.7% had used an EC sometimes but not
more than once a month; 1.2% more than once a month but not weekly; and 0.5%
weekly (Table 2). The prevalence of EC use (2.4% overall) among people aged
between 11 and 18 was therefore lower than among the general population. In
comparison, 21% of all 11 to 18-year olds reported having tried cigarettes, of whom
54% only tried once (11.4% of all respondents). Current smoking was reported by a
total of 6.7%; 2.7% smoked less than weekly and 4% at least weekly.
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Experimentation increased with age: 2.9% of 11-year olds and 20.2% of 18-year olds
had tried EC. In comparison, among 11-year olds, 3.9% had tried cigarettes (0.7%
current smokers), whereas 40.9% of 18-year olds had tried cigarettes (14.3% current
smokers).
Use of EC was very closely linked with smoking status. Among never smokers, 0.3%
used EC monthly or more often, compared with 10.0% of ever smokers and 19.1% of
current smokers. The majority of EC users had tried tobacco cigarettes first (Table 2).
Table 2: E-cigarette use among young people
Source

Ever
tried

Use more
than /at
least once
a month

Use more
than once
a week

Use (at
least
monthly)
in never
smokers

Those using
e-cigarettes
who had
tried
tobacco
first

ASH Smokefree GB youth
survey (11-18 years) 1
(2015 – March)

12.7%

1.9%

0.5%

0.1%

63.7%

Health Behaviour in Schoolaged Children, Wales (11-16
years)
(Nov 2013 – Feb 2014) [18] 2
CHETS Wales survey
(10—11 year olds)[19] 2014

12.3%

1.5%

Not
reported

0.3%

Not
reported

5.8%

Not
reported

Not
reported

Not
reported

Not
reported

12%

0.4%

0%

0%

Not
reported

SALSUS Scotland survey
(15 and 13 year olds)[20]
2013/2014
1

For question on e-cigarette categories please see Appendix B. Use more than/ at least once a month excludes
those using more than once a week who are reported separately
2
N=9055, use defined as at least monthly

Similar findings have been observed in Scotland. A national survey carried out in 283
schools across Scotland in late 2013/early 2014 involved more than 33,000
schoolchildren aged 13 and 15 years old [20]. Seven per cent of 13-year olds, and 17%
of 15-year olds, had ever used an EC. Trial was associated with smoking status – 4% of
never smokers had tried EC (3% trying them once and 1% having tried a few times)
compared with 24% of ever smokers, 39% of ex-smokers, 46% of occasional smokers
and 66% of regular smokers. Eleven per cent of regular smokers and 6% of occasional
smokers reported using e-cigarettes at least monthly.
Very similar findings have been reported from a survey in Wales (Table 2). A survey of
secondary schoolchildren was carried out under the auspices of the Health Behaviour of
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School Children (HBSC) study and more than 9,000 participants aged 11–16 from 82
schools were included [18]. Overall, 12.3% had tried EC, 1.5% were monthly users,
compared with 12.1% reporting ever having smoked and 5.4% current smokers
(reported smoking less than once a week or more frequently). Whilst many experimental
EC users had never smoked, most regular EC users had also smoked tobacco. The
authors commented that “the very low prevalence of regular use…suggests that ecigarettes are unlikely to be making a significant direct contribution to adolescent
nicotine addiction”.
Additionally, around 1,500 10 to 11-year olds were surveyed in Wales, from 75 schools
in the CHETS Wales study [18, 19] (Table 2). Overall, 5.8% (n=87) had ever used an
EC; most reported only using once (3.7%, n=55 overall) and only 2.1% (n=32) reported
using them more than once. Again, EC use was associated with smoking. Just under
half (47.6%) of those who reported having used tobacco had ever used an EC
compared with 5.3% of never smokers. Controlling for other variables associated with
EC use, parental use of EC and peer smoking remained significantly associated with
having ever used an EC. Having ever used an EC was associated with weaker antismoking intentions. Parental EC use was not associated with weakened antismoking intentions whereas parental smoking was [19]. This study, published prior
to the one above, concluded that EC represented a new form of experimentation with
nicotine that was more common than tobacco usage. It also commented that the
findings added “some tentative support for the hypothesis that use of e-cigarettes may
increase children’s susceptibility to smoking”. However, as this was a cross-sectional
survey, causal connections cannot be inferred. It is possible that children who had used
EC would have smoked cigarettes in their absence and this could explain the
relationship between intentions and EC usage (see below).
An additional survey of schoolchildren has been carried out in England. Trading
Standards in the North West of England have been running biennial surveys of
schoolchildren since 2005. The 2013 findings on EC, smoking and alcohol were
published [21]. The survey was not designed to be representative (no compliance or
completion rates were collected) but instead “to provide a broad sample of students
from a range of community types”. More than 100 schools participated and more than
16,000 participants aged 14–17 years of age were included in the analyses. It is
important to acknowledge that the question about EC was “Have you ever bought or
tried electronic cigarettes?”, and this study cannot therefore add to knowledge on
current usage. Around one in five of the sample had accessed EC, with access being
higher in those who had experience of smoking. Around 5% of those who had never
smoked cigarettes reported accessing EC; around half of ex-smokers and over two
thirds of regular smokers had accessed them. Parental smoking and alcohol use were
also associated with EC access.
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Summary
Regular use of EC among youth is rare with around 2% using at least monthly and 0.5%
weekly. A minority of British youth report having tried EC (national estimates suggest
around 12%). Whilst there was some experimentation with EC among never smokers,
nearly all those using EC regularly were cigarette smokers.

Trends in e-cigarette use among young people (ASH Smokefree GB youth)
The ASH Smokefree GB youth surveys indicate that awareness of EC has increased
markedly, with the proportion of individuals who had never heard of EC falling from
33.1% in 2013 to 7.0% in 2015. Ever having tried EC also increased, from 4.5% in
2013, to 8.1% in 2014, and to 12.7% in 2015. However, the proportion using an EC
monthly or more frequently remained virtually unchanged from 2014 (1.6%) to 2015
(1.7%). Over the same period, the proportion of regular smokers (at least weekly)
remained at around 4% (2013: 4%, 2014: 3.6%, 2015: 4%).

Type and flavour among youth
The proportion of youth reporting current use was too small to assess the most
frequently used types or flavours in current users, so Figures 5 and 6 include everyone
who had tried an EC. One third had first used a tank model and the most popular
flavours among triers by far were fruit flavours. The responses for adults and youth are
not directly comparable given flavours were assessed for adult current EC users, but in
the latter group, fruit flavours were less popular than tobacco flavours.
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Figure 5: First type of e-cigarette tried by youth, ASH Smokefree GB youth survey, 2015

Note: The proportion of youth reporting current use was too small to assess the most frequently used types.

Figure 6: Last flavour tried by youth, ASH Smokefree GB youth survey, 2015

Note: The proportion of youth reporting current use was too small to assess flavours in current users.
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Concerns about impact of e-cigarette use on smoking
Three main concerns raised about EC use are that they might 1) renormalise smoking
2) reduce quitting and 3) act as a ‘gateway’ to smoking or nicotine uptake. An ultimate
test for the first concern, and to some extent all three concerns, is the impact of EC use
on smoking prevalence nationally which is explored first below. Evidence for
effectiveness of EC on quitting smoking is explored in more detail in Chapter 6. Whilst
other concerns have been raised such as renormalising the tobacco industry, we are
only able to comment on issues pertaining to the objectives of our report.

Recent trends in smoking prevalence
Since EC arrived on the market in England, smoking prevalence has continued to
decline among both adults and youth (Figures 1, 7 and 8). Evidence to date therefore
conflicts with any suggestion that EC are renormalising smoking. Whilst other factors
may be contributing to the decline in smoking, it is feasible that EC may be contributing
to reductions in smoking over and above any underlying decline.
Figure 7: Adult smoking prevalence in England 1980–20131
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General Lifestyle Survey aged 16+(1980-2010); Integrated Household Survey aged 18+ (2011). Diagram courtesy of ASH.
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Figure 8: Prevalence of regular smoking among 11–15 year olds in England 1980–20142
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Gateway
The gateway theory or hypothesis is commonly invoked in addiction discourse, broadly
to suggest that the use of one drug (sometimes a legal one such as tobacco or alcohol)
leads to the use of another drug (sometimes an illegal one) but its definition is
contested. No clear provenance exists and its origin appears to derive from lay,
academic and political models [22]. It is apparent that discussions about the natural
progression of drug use observed in longitudinal studies of young people appear to
have morphed into implicit conclusions on causality without any evidential backing.
Some have argued that the effect could be causal if the use of one drug, biochemically
or pharmacologically, sensitises the brains of users to the rewarding effects of other
drugs [23] making the dependent use of these other drugs more likely. However, there
are many plausible competing hypotheses for such a progression [24] including i)
shared networks and opportunities to purchase the drugs; and ii) individual
characteristics such as genetic predispositions or shared problematic environment.
Academic experts have stated that the gateway concept “has been one of the most
controversial hypotheses…in part because proponents and opponents of the hypothesis
have not always been clear about what the hypothesis means and what policies it
entails” [24]. Indeed, a recent analysis of gateway concluded “Although the concept of

2

Smoking drinking and drug use among young people in England surveys. Health and Social Care Information Centre, 2014.
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the gateway theory is often treated as a straightforward scientific theory, its emergence
is rather more complicated. In effect, it is a hybrid of popular, academic and media
accounts – a construct retroactively assembled rather than one initially articulated as a
coherent theory” [22].
Despite these serious and fatal flaws in the arguments, the use of the term ‘gateway’ is
commonplace both in the academic literature and the lay press, particularly in relation to
EC use and whether EC are a gateway to smoking. Some have suggested that if EC
use increases at the same time as smoking increases then EC are acting as a gateway
to smoking. Similarly, it’s been argued that if someone uses an EC first and then
initiates smoking, EC are a gateway. These arguments are clearly erroneous. To give
one example of the misuse of the gateway concept, a BMJ news item on the Moore et
al., 2014 [18] cross-sectional study discussed above commented that “[EC} could be a
gateway into smoking” [25].
Kandel recently argued that evidence from mice offers a biological basis for the
sequence of nicotine to cocaine use in people [26], but there is limited evidence for this.
In reality, the gateway theory is extremely difficult to test in humans. For example, a
clean test of the gateway hypothesis in relation to EC and smoking would require
randomising people to an environment with EC and one without, and then following
them up over a number of years to assess uptake of EC and smoking.
We strongly suggest that use of the gateway terminology be abandoned until it is
clear how the theory can be tested in this field. Nevertheless, the use of EC and
smoking requires careful surveillance in young people. The preferred option is that
young people do not use EC but it would be preferable for a young person to use an EC
instead of smoking, given the known relative risks of the EC and smoking cigarettes
[10].

Summary
Since EC were introduced to the market, smoking prevalence among adults and youth
has declined. Hence there is no evidence to date that EC are renormalising smoking,
instead it’s possible that their presence has contributed to further declines in smoking,
or denormalisation of smoking. The gateway theory is ill defined and we suggest its use
be abandoned until it is clear how it can be tested in this field. Whilst never smokers are
experimenting with EC, the vast majority of youth who regularly use EC are smokers.
Regular EC use in youth is rare.

Summary of findings
Adults: Around one in 20 adults in England (and Great Britain) use EC. Current EC
users are almost exclusively smokers (~60%) or ex-smokers (~40%), that is smokers
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who now use EC and have stopped smoking altogether. EC use among long-term exsmokers is considerably lower than among recent ex-smokers. Current EC use among
never smokers is very low, estimated to be 0.2%. The prevalence of EC use plateaued
between 2013-14, but appeared to be increasing again in 2015.
Youth: Regular EC use among youth is rare with around 2% using at least monthly and
0.5% weekly. EC use among young people remains lower than among adults: a minority
of British youth report having tried EC (~13%). Whilst there was some experimentation
with EC among never smoking youth, prevalence of use (at least monthly) among never
smokers is 0.3% or less.
Overall, the adult and youth data suggest that, despite some experimentation with EC
among never smokers, EC are attracting few people who have never smoked into
regular use.
Trends in EC use and smoking: Since EC were introduced to the market, cigarette
smoking among adults and youth has declined. In adults, overall nicotine use has also
declined (not assessed for youth). These findings, to date, suggest that the advent of
EC is not undermining, and may even be contributing to, the long-term decline in
cigarette smoking.

Policy implications
o

Trends in EC use among youth and adults should continue to be monitored using
standardised definitions of use.

o

Given that around two-thirds of EC users also smoke, data are needed on the
natural trajectory of ‘dual use’, ie whether dual use is more likely to lead to
smoking cessation later or to sustain smoking (see also Chapter 6).

o

As per existing NICE guidance, all smokers should be supported to stop smoking
completely, including ‘dual users’ who smoke and use EC.

S
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5. Smoking, e-cigarettes and inequalities
Smoking and inequalities
Whilst smoking prevalence overall has been declining over the past 50 years, smoking
has become increasingly concentrated in more disadvantaged groups in society. Over
the last decade, the gap between smoking in the different social groups has not
narrowed (Figure 9) and some of the most disadvantaged groups in society (such as
people with serious mental illness or prisoners) have shown no change in smoking
prevalence over time (e.g. Figure 10). Furthermore, among smokers, the level of
nicotine dependence increases systematically as deprivation increases [2]. A key
challenge in tobacco control is therefore how to encourage smokers from
disadvantaged groups to stop smoking.
Whilst quitting cigarettes and all nicotine use should remain the main goal across all
social groups, EC are of interest because, as with other cleaner nicotine delivery
systems, they potentially offer a wide reach, low-cost, intervention to reduce smoking
and improve health in these more deprived groups in society where smoking is elevated
[2]. It is therefore important to examine the potential impact of EC on inequalities.
Figure 9: Smoking trends by socioeconomic group status (GHS data)
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Figure 10: Smoking trends and mental health [27]

E-cigarette use and different social groups
Earlier surveys in GB and internationally suggested a social gradient in the use of EC,
with smokers of higher income and education being more likely to have used and tried
[28, 29]. However, the 2015 ASH Smokefree GB adult 2015 survey indicated only small
differences across groups, with lower socioeconomic groups slightly more likely to have
tried and be using EC. At the population level, 14.4% of ABC1 groups (‘non-manual’
occupational groups) had tried EC compared with 19.4% in C2DE groups (‘manual’
occupational groups); 4.6% of ABC1 were still using EC compared with 6.3% of C2DE
groups. Nevertheless, given the higher prevalence of smoking in C2DE groups, when
examined within the smoker population by social class, 20.0% of ABC1 smokers
compared with 16.0% of C2DE smokers were EC current users.
The STS data surveys show an increase in EC use in all social groups between 2012
and 2014 (Figures 11 and 12) but at a relatively similar rate such that socioeconomic
differences are still apparent both for current and daily use of EC.
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Figure 11: Current use of e-cigarettes by social class among last year smokers (STS
data)

From www.smokinginengland.info/latest-statistics/

Figure 12: Daily use of e-cigarettes by social class among last year smokers (STS data)

From www.smokinginengland.info/latest-statistics/
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Nevertheless, EC are penetrating the lower socioeconomic groups. Figure 13 shows the
social class breakdown of EC users by quarter over time, also derived from STS data.
Figure 13: E-cigarette use by social class over time (STS data)
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E-cigarette use in other disadvantaged groups
There are no GB data, to our knowledge, on EC use among groups where smoking
prevalence is known to be very high, such as offenders and people with serious mental
illness. There is emerging evidence on the effectiveness of EC in people with mental
illness (see Chapter 6). However, to some extent, usage among these groups will be
dependent on EC policies being introduced in prisons and mental health settings.
Recent NICE guidance on smoking cessation in secondary care settings [30]
recommended the implementation of smokefree policies in these settings, alongside
advice to stop smoking and nicotine dependence treatment. Trusts are now
implementing this guidance but many prohibit EC usage as well as cigarettes. The
rationale for such prohibition is unclear.
The South London and Maudsley NHS Foundation Trust (SLaM) was the second NHS
mental health trust to go comprehensively smoke free in England. It has developed an
EC policy alongside the smokefree policy which allows EC to be used in private spaces
or grounds, although EC are not to be offered as first line treatment or replace tobacco
cigarette smoking and can only be used as part of a care treatment pathway [31].
Currently, the use of disposable products or rechargeable models with cartridges is
allowed (the latter only under supervision), but tanks are prohibited because of fears
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that they might be used for new psychoactive substances (sometimes also known as
‘legal highs’). The basis for this fear is being assessed and the use of tank models may
be assessed in a restricted pilot shortly. During the first six months of the policy, the EC
policy has been implemented smoothly.
A more general concern has been raised that EC can be used as a vehicle for other
drugs. This concern needs exploring and is not something that should be promoted.
Nevertheless, if true, EC are likely to offer a less harmful delivery route for the drugs
than smoking which could be the subject of research.
Prisons are likely to introduce comprehensive smokefree policies over the next few
years [32]. Similar to mental health trusts, it would seem inappropriate to prohibit EC
and disposable EC are currently being piloted in at least three prisons [33].
Consideration should also be given to the use of other models of EC in pilots. The use
of EC in prisons has been considered in other jurisdictions which should also be
informative [34].

Summary of findings
Smoking is increasingly concentrated in disadvantaged groups who tend to be more
dependent. EC potentially offer a wide reach, low-cost, intervention to reduce smoking
and improve health in disadvantaged groups.
Some health trusts and prisons have banned the use of EC which may
disproportionately affect more disadvantaged smokers.

Policy implications
o

Consideration could be given to a proactive strategy to encourage disadvantaged
smokers to quit smoking as quickly as possible including the use of EC, where
appropriate, to help reduce health inequalities caused by smoking.

o

EC should not routinely be treated in the same way as smoking. It is not
appropriate to prohibit EC use in health trusts and prisons as part of smokefree
policies unless there is a strong rationale to do so.

E-cigarettes and smoking behaviour
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6. E-cigarettes and smoking behaviour
Introduction
Studies examining the relationship between EC use and smoking behaviour have
focused on two main questions to date: (1) do EC help people to quit when used on a
quit attempt, and, (2) what is the effect of using EC while smoking, on reductions in
smoke intake, cigarettes per day, quit attempts, and stopping smoking? Because EC
use is a relatively new phenomenon and the products are constantly changing with
technological innovation, the studies examining these questions to date are
heterogeneous. As mentioned earlier, studies vary in their definitions of EC use,
including ever use, which could include one puff, to studies that discriminate between
daily and non-daily use. Additionally, it is evident that many of the studies were not
originally designed to study the effects of EC use on smoking behaviour due to the
absence of rigour and omitted/unmeasured variables.

Current recommendations for use of e-cigarettes to quit
The National Centre for Smoking Cessation and Training (NCSCT) has published
current recommendations for practice regarding the use of EC for stopping smoking
[35]. The NCSCT recommends that practitioners be open to EC use among smokers
trying to quit, particularly if they have tried other methods of quitting and failed. The
NCSCT also provides more detailed guidelines for smokers wanting to use EC to quit,
including differences in puffing on EC versus regular cigarettes, the need to try different
types of EC to find one that works for them, and that multi-sessional behavioural
support is likely to improve their success of quitting. Some services have welcomed
smokers who wish to stop with the help of EC [36].
The NICE guidelines for tobacco harm reduction cover recommendations for the use of
licensed EC for quitting, cutting down (reduction in cigarettes per day), and temporary
abstinence [1], similar to NRT. Use for both cutting down and temporary abstinence
have been shown to be precursors to quitting among smokers using NRT. As discussed
in Chapter 3, no licensed EC are currently available.

Use of e-cigarettes for stopping smoking
STS data have shown that EC have quickly become the most common aid that smokers
in England use to help them stop smoking (Figure 14). The rise in the use of EC as a
stop smoking aid is occurring despite the fact that no licensed EC are available.
Although the most effective way for stopping smoking, currently supported by the
research literature [37, 38] is a combination of behavioural support (NHS in Figure 14)
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and medication (NRT on prescription or Champix), the problem is that few smokers
access these services, limiting their impact on population health.
This section reviews the evidence regarding the use of EC for stopping smoking that
has been published since the Cochrane Review [39] on the use of EC for smoking
cessation and reduction (cutting down). The Cochrane Review is briefly summarised
below.
Figure 14: Support used in quit attempts

From: smokinginengland.info/latest-statistics

Randomised controlled trials
To date, two randomised controlled trials (RCTs) have tested the efficacy of EC for
stopping smoking, one among smokers wanting to stop and the other among smokers
not intending to quit within the next month [40, 41]. Both were among highly dependent
smokers. A recent Cochrane Review of these RCTs [39] concluded that they
demonstrated that EC with nicotine help smokers reduce their cigarette consumption
and stop smoking compared with no nicotine EC (placebo). However, the authors
cautioned that there was uncertainty in the findings, and gave their findings a ‘low’
confidence rating using GRADE standards. The Cochrane Review also considered
observational studies of EC use and cessation. They concluded that these
observational studies were generally consistent with the findings of RCTs. Since the
Cochrane Review, one RCT[41], and a secondary analysis of one of the RCTs in the
Cochrane Review[42] have been published and are discussed below.
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O’Brien et al., 2015 [42] conducted a secondary analysis of the RCT data from Bullen et
al., 2013 [43] to examine the effectiveness of EC with and without nicotine compared to
the nicotine patch among individuals with mental illness (MI). They identified 86
participants among the original 657 participants (all motivated to quit) using secondary
data from the trial on reported use of any medications associated with MI. Overall, when
compared to participants without MI, there were no significant differences for those with
MI on the primary outcomes of smoking reduction and smoking cessation. One
exception was that the six-month quit rate was higher among participants with MI in the
patch condition compared to those without MI. Although not a primary outcome, there
was evidence of a greater rate of relapse among participants with MI. In the analysis
that only included participants with MI, there were no significant differences in quit rates
across the three conditions, however participants allocated to 16mg EC showed greater
smoking reduction than those allocated to patch. The authors concluded that EC
appear to be equally effective for smoking cessation among individuals with and
without MI, building on other promising research involving EC and people with MI.
Adriaens et al., 2014 [41] conducted an eight-week RCT in Belgium with control where
they randomised 48 smokers who did not want to quit to one of two conditions: (1)
use of tank model EC, and training on how to use, with no encouragement to quit, and
(2) no use of EC. Both groups attended similar periodic lab sessions over an eight-week
period where measurements of craving, withdrawal, saliva cotinine, and expired-air CO
levels were taken. Adriaens found that after eight weeks of use 34% of those given EC
had quit smoking compared to 0% of those not given EC, the EC group also showed
substantially greater cigarette reduction. After eight weeks, the group which did not
receive EC at baseline was given EC, but no training on how to use the products. At the
final eight-month follow-up, 19% of the original EC group and 25% of the control group
(given EC at week eight) had quit smoking. Significant reductions in cigarette
consumption were also found.

Population studies
One problem with RCTs is that because of the time taken to set up and implement trials,
the EC used in the trials are often no longer available for sale by the time the research
is published. This is problematic because many new EC enter onto the market and it is
possible they may be more effective at delivering nicotine than the products used in the
trial, and possibly more effective for smoking cessation. Additionally, the controlled
environment of RCTs is unable to provide evidence of the effectiveness of EC in the
real world where use is much more subject to external forces, such as availability, price
and social norms around use. RCTs also reveal little about the attractiveness of the
products and thus likely uptake of the products used and what happens after a
successful or failed attempt to stop smoking with an EC in the long-term.
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Observational and natural history studies are therefore important. Only one populationbased survey has examined the effectiveness of EC used during quit attempts. A large
cross-sectional study of 5,863 English smokers who attempted to quit in the past year
without using professional support [29] found that those who used EC on their last quit
attempt were more likely to quit than those who used over the counter NRT – (the most
common help sought by smokers after EC, see Figure 14), or no quit aid, controlling for
factors related to quitting. This study was, however, unable to explore prospective
predictors of quitting, including pre-quit nicotine dependence. Still, this study offers
some of the best evidence to date on the effectiveness of EC for use in quit attempts.
Other recent population studies [16, 44, 45] have also examined the association
between EC use and quitting. However, because these studies (1) included smokers
who were already using EC at baseline, and (2) did not examine the use of EC during a
specific quit attempt, we discuss them below in the section on use of EC while smoking.

Pilot studies
Polosa et al., 2014 [46] conducted a six-month pilot study of tank-type EC users with no
control group among 72 smokers who did not want to quit (smokers were enrolled
after rejecting participation in smoking cessation program at a hospital). At six
months, they found significant 50% and 80% reductions in cigarette consumption, and a
quit rate of 36% [46]. Another study by Polosa et al., 2014 [47] followed 71 vape shop
customers (seven different shops) after their first visit to the shop. The first visit included
instructions on how to use EC and encouragement to use their EC of choice to reduce
their smoking, along with a telephone number they could call for help. At six and twelve
months after their initial visit they found that the smokers reported significant 50% and
80% reductions in cigarettes per day at six and twelve months, and that at six and
twelve months, 42.2% and 40.8% had quit smoking.

E-cigarettes and stop smoking services
Some English stop smoking services and practitioners support the use of EC in quit
attempts [48], and provide behavioural support for EC users trying to quit smoking. The
most recent monitoring data from the stop smoking services show the self-reported
success rates for different medications and nicotine-containing products used (Figure
15). Data are not given by validated success rates but overall, 69% of those who selfreport stopping smoking are carbon-monoxide validated [49]. Hence, there are
limitations with these data as they are self-reported success rates and it is possible that
they may vary by treatment used. Additionally, the data are not adjusted for other
factors, such as dependence, known to influence success rates, and it is likely that they
emanate from a limited number of services who record unlicensed nicotine-containing
products and who might therefore be more supportive of their use. Nevertheless, the
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evidence is consistent with evidence from trials and other observational data that ecigarettes are likely to support successful quitting.
Figure 15: Support used and stop smoking service self-reported quit rates3

Note: Figures in brackets represent the number of quit attempts in which each type of support was used. The number of clients
with recorded e-cigarette use is very small in comparison to those recorded to have used other types of support.

Use of e-cigarettes while smoking
Population studies
Two studies using data drawn from a longitudinal population sample of more than 1,500
smokers in GB recently examined the impact of EC use on quitting, considering the
effects of frequency of EC used and type of EC. Brose et al., 2015 [45] found that
respondents who used EC daily at baseline were more likely to make a quit attempt one
year later, but were no more or less likely to quit than those who did not use EC. Daily
EC use at follow-up was found to be associated with reduced cigarette consumption
since baseline. No effects of non-daily EC use on quit attempts, quitting, or reduction in
consumption were found. Using data from the same Internet Cohort GB study,
Hitchman et al., 2015 [16] found differences in quitting between baseline and follow-up

3

Taken from Health and Social Care Information Centre. Statistics on NHS Stop Smoking Services in England - April 2014 to
December 2014.Publication date: April 23, 2015 Source: Ref 47. http://www.hscic.gov.uk/catalogue/PUB17302
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depending on the type and frequency of EC used at follow-up: compared to no EC use,
non-daily cigalike users were less likely to have quit smoking since baseline, daily
cigalike or non-daily tank users were no more or less likely to have quit, and daily tank
users were more likely to have quit. Overall, the two studies showed that daily use of
EC does not lead to lower cessation, and is associated with making quit attempts,
cigarette reduction, and if tank-type EC is used, is associated with smoking cessation.
Non-daily use of EC is not associated with quit-related outcomes, and may, if cigaliketype EC are used, be associated with lower cessation.
Supporting these findings, using data from a longitudinal population study of smokers in
two metropolitan areas in the US, Biener et al., 2015 [44] measured use and intensity of
EC use at follow-up in a longitudinal sample of smokers at baseline from two US cities.
Biener also found that it was only intensive EC users (used daily for at least one month)
that were more likely to quit, less intensive EC users were no more likely to quit than
those not using EC.
There are limitations with these studies. For example, an unavoidable methodological
problem is that only people who currently smoke are included in these studies meaning
that smokers who switched completely to EC and stopped smoking are excluded. The
efficacy of EC is thus invariably underestimated.
A longitudinal telephone survey reported by Al-Delaimy et al., 2015 [50] among a
sample of 368 current smokers from California at baseline (2011) investigated the
relation between ‘ever have used’ versus ‘never will use’ EC, and making a quit attempt,
a 20% reduction in cigarettes per month, and quitting for more than one month at followup (2012). Al-Delaimy included smokers at baseline who at both baseline and follow-up
reported the same EC status: never will use EC at both baseline and follow-up OR ever
have used EC at both baseline and follow-up, excluding anyone who gave different
responses. Also excluded were respondents who said they might use EC in the future at
baseline or follow-up, and respondents who had never heard of EC, reducing sample
size from n=980 to n=368. Al-Delaimy concluded that compared to smokers who
reported they never will use EC, respondents who had ever used EC were significantly
less likely to have reduced their cigarette consumption and quit at follow-up, with no
differences reported of quit attempts at follow-up. This study has serious methodological
problems that make its conclusions uninterpretable, first, the measure of EC use is ‘ever
use’, which could include even a puff on an EC and second, they applied several
exclusion criteria that are not clearly justified.

Studies of smokers enrolled in smoking cessation programs
Two recent studies have examined the use of EC among smokers enrolled in smoking
cessation programmes in longitudinal studies [51, 52]. Pearson et al., 2015 [51]
examined the relation between reporting using an EC for quitting at follow-up and
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smoking cessation (30-day abstinence) in a sample of smokers enrolled in a web-based
cessation programme in the US with three-month follow-up. Pearson illustrated how the
relation between using EC to quit and successful smoking cessation depended on the
factors that were adjusted for and how the data were analysed, finding that under some
conditions EC use was related to being less likely to quit and in others there was no
relationship. The authors concluded that caution needs to be exerted when interpreting
observational studies of the effects of EC use on smoking cessation.
Borderud et al., 2014 [52] examined whether any use of EC in the past 30 days was
related to smoking cessation outcomes in a group of cancer patients enrolled in a
smoking cessation programme in the US. When treating all smokers who dropped out of
the study as smoking cessation failures, the authors found that any use of EC in the last
30 days was related to being less likely to quit; however, this treatment of the data may
have been problematic because more EC users than non-users dropped out of the
study. No relationship between EC use in the last 30 days and smoking cessation was
observed when drop-outs were excluded from the analyses. One potential problem with
this study is the measure of any EC use in the last 30 days, as this could range from
using an EC once in the last 30 days to using an EC daily for the past 30 days. As
illustrated [16, 44, 45] and discussed in previous studies [51], measurements of EC use
that do not fully capture frequency of use may influence the relation between EC use
and smoking cessation. As with studies in the previous section, the Borderud study
started with smokers who had tried EC but did not stop smoking. This, of course,
seriously reduces the chance of detecting a positive effect.

Summary of findings
Recent studies support the Cochrane Review findings that EC can help people to quit
smoking and reduce their cigarette consumption. There is also evidence that EC can
encourage quitting or cigarette consumption reduction even among those not intending
to quit or rejecting other support. It is not known whether current EC products are more
or less effective than licensed stop-smoking medications, but they are much more
popular, thereby providing an opportunity to expand the number of smokers stopping
successfully. Some English stop smoking services and practitioners support the use of
EC in quit attempts and provide behavioural support for EC users trying to quit smoking;
self-reported quit rates are at least comparable to other treatments. The evidence on
EC used alongside smoking on subsequent quitting of smoking is mixed.

Policy implications
o

Smokers who have tried other methods of quitting without success could be
encouraged to try EC to stop smoking and stop smoking services should support
smokers using EC to quit by offering them behavioural support.
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o

Research should be commissioned in this area including:
 longitudinal research on the use of EC, including smokers who have not used
EC at the beginning of the study
 the effects of using EC while smoking (temporary abstinence, cutting down) on
quitting, and the effects of EC use among ex-smokers on relapse
 research to clarify the factors that i) help smokers using EC to quit smoking and
ii) deter smokers using EC from quitting smoking, including different EC
products/types and frequency of use and the addition of behavioural support,
and how EC compare with other methods of quitting which have a strong
evidence base

o

It would be helpful if emerging evidence on EC (including different types of EC)
and how to use EC safely and effectively could be communicated to users and
health professionals to maximise chances of successfully quitting smoking.
7. Reasons for use and discontinuation
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7. Reasons for use and discontinuation
Reasons for using e-cigarettes
Reasons for using EC have been assessed for adult smokers and ex-smokers in a
number of different ways. Across different populations, help to quit smoking and harm
reduction were the top reasons endorsed for using EC [44, 53-57].
In the Internet Cohort GB survey, the list of possible reasons for using EC was extended
after the first year (the survey was carried out in 2012, 2013 and 2014). Nevertheless,
the most frequently endorsed reasons were health, to cut down and to quit smoking.
These were endorsed by approximately 80% of current users at all three time points.
The biggest change over time was recorded for ‘they are cheaper’ which appeared to be
more popular in 2014 than 2013 (Table 3). Because of the way the question is phrased,
a user endorsing a reason does not indicate that current use is for this particular reason,
for example, 80% of current users agree that e-cigarettes may help you quit, but this
does not mean that 80% of all users were using them in a quit attempt.
Table 3: Internet cohort GB survey, reasons for using e-cigarettes (in order of frequency
of endorsement in 2014)
Which of the following were reasons for your using

2012 (n=1031)

2013 (n=717)

2014 (n=505)

81.0

78.1

79.4

They may not be as bad for your health

81.7

79.8

79.2

They might help you quit

81.8

79.9

79.0

No tobacco smoke

not asked

70.9

71.3

They are cheaper

not asked

36.1

65.5

The smell or cleanliness

not asked

65.4

65

67.2

66.5

61

They may be more socially acceptable

not asked

55.8

54.3

Because I enjoy it

not asked

38.6

48.7

They taste better

28.5

26.1

34.1

Friends or family use them

not asked

37.0

33.3

The technology

not asked

34.2

30.3

A health professional advised you to do so

not asked

16.7

16.4

electronic cigarettes? (multiple responses possible)
They may make it easier for you to cut down
the number of cigarettes you smoke

So you can use them in places where
smoking regular cigarettes is banned
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The ASH Smokefree GB survey similarly found that EC users who were ex-smokers
most frequently endorsed that they used or had used EC to help them stop smoking
entirely (Table 4). Among smokers, this was the second most frequently endorsed
reason, with curiosity being the most frequent reason. Smokers also often reported use
to help them cut down on smoked tobacco, which was rarely reported by ex-smokers.
Table 4: Reasons for use, ASH Smokefree GB adult survey, 2015 (weighted)
Smokers
I use/used electronic cigarettes…

Exsmokers

Just to give it a try

35%

29%

To help me stop smoking tobacco entirely

30%

44%

To help me reduce the amount of tobacco I smoke, but not stop

29%

9%

27%

35%

To save money compared with smoking tobacco

24%

22%

Because I felt I was addicted to smoking tobacco and could not stop

16%

17%

15%

8%

12%

13%

1%

3%

completely
Because I had made an attempt to quit smoking already and I wanted
an aid to help me keep off tobacco

using it even though I wanted to
Because I want to continue to smoke tobacco and I needed something
to help deal with situations where I cannot smoke (e.g. workplaces,
bars or restaurants)
To avoid putting those around me at risk due to second-hand tobacco
smoke
Other

A smaller number of surveys specifically assessed reasons for trial and gave the option
of selecting curiosity, which was frequently endorsed as an important reason for
experimentation in US adults from the general population as well as in a sample of
opioid-dependent smokers [58-60].
In youth, reasons for use has rarely been surveyed; one survey on reasons for
experimentation among 1,175 students (middle school, high school and college) who
had ever tried EC reported that the top three reasons for e-cigarette experimentation
were curiosity (54.4%), the availability of appealing flavours (43.8%) and friends’
influence (31.6%). Compared with never smokers, however, ever cigarette smokers
(OR=37.5, 95% CI: 5.0 to 283.3) and current cigarette smokers (OR=102.2, 95% CI:
13.8 to 755.9) were many times more likely to say they tried EC to stop smoking [61].
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A national survey in New Zealand of 3,127 year 10 students (mostly aged 14 to 15) also
showed that the most frequently given reason for first trying EC was curiosity,
irrespective of smoking status (64.5% overall) [62].
Reasons not to use EC are rarely assessed. The ASH Smokers’ survey 2014 asked
current and ex-smokers about advantages and disadvantages of EC. Among those who
had never used EC, the three most important disadvantages were “They might be too
expensive” (46%), “They might not be safe enough as a product” (39%) and “They
might not satisfy my desire to smoke enough” (31%).

Reasons why trial does not become use
The rates of ever having tried an EC in the ASH GB Smokefree adult survey are more
than three times those of current use; in the ASH GB Smokefree youth survey, about
five times as many respondents had tried an EC as were currently using an EC,
indicating that most of those who try EC do not progress to current use. A small
number of surveys assessed why respondents who had tried an EC did not continue
use.
In a national sample of 3,878 US adults who reported ever trying EC, two-thirds did not
continue to use them and this was linked to the main reason for trying them. Trial turned
into continued use for only a minority (19%) of those who did not know their main
reason for trying them or whose main reasons were curiosity, friends or family members
or advertising. Continued use was more common for those whose main reasons for trial
included help to quit smoking or reduce harm. Those who did not continue use were
asked for their reasons for stopping. The reason most often given was that they were
just experimenting (49%) [58].
In the survey by Kong et al., reported previously, it appears that 98.5% of experimenting
students did not continue use. Reasons for discontinuation were assessed but
unfortunately the most commonly chosen response was ‘other’ (23.6%, open-ended
responses included “I don’t like it”, “I just tried once”) followed by “uncool” (16.3%) and
health risks (12.1%) [61].
Some surveys can be used to assess why smokers may not continue to use EC. The
ASH Smokers’ survey in 2014 indicates that disappointment with the help EC provide in
reducing smoking urges may be an important reason. Among smokers who had tried
EC but did not continue using them, 44% said that a disadvantage of the products was
that “They might not satisfy my desire to smoke enough”. No other reason got a higher
rate of agreement in this group. A high proportion of smokers who were currently using
EC also stated this reason (37%), but the proportion was significantly (p<0.05) lower in
ex-smokers who had used (32%) or were currently using EC (7%), suggesting that
satisfaction with the device/s may be a correlate of stopping smoking.
55

867

E-cigarettes: an evidence update

Of concern is that data suggest that some smokers may not continue to use EC instead
of smoking because of a misguided belief that EC would be harmful to their health. In
the ASH Smokers’ survey 2014, the second most frequently endorsed disadvantage
was “They might not be safe enough as a product” (35%) among smokers who had tried
an EC but were not using one anymore. Similarly, in a survey of US respondents,
among 227 respondents who had tried EC in the past, were no longer using them but
were still smoking cigarettes [44], the most frequently endorsed reason was that EC
didn’t feel enough like smoking cigarettes, followed by dislike of the taste and that they
were bad for health. It would appear therefore that these respondents stopped EC use
in favour of continuing to smoke more deadly cigarettes.

Summary of findings
A number of surveys in different populations provide evidence that reducing the harm
from smoking (such as through cutting down on their cigarette consumption or helping
with withdrawal during temporary abstinence) and the desire to quit smoking cigarettes
are the most important reasons for using EC. Curiosity appears to play a major role in
experimentation. Most trial of EC does not lead to regular use and while there is less
evidence on why trial does not become regular use, it appears that trial due to curiosity
is less likely to lead to regular use than trial for reasons such as stopping smoking or
reducing harm. Dissatisfaction with products and safety concerns may deter continued
EC use.

Policy implications
o

Smokers frequently state that they are using EC to give up smoking. They should
therefore be provided with advice and support to encourage them to quit smoking
completely.

o Other reasons for use include reducing the harm from smoking and such efforts
should be supported but with a long-term goal of stopping smoking completely.
Harm perceptions
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8. Harm perceptions
Perceptions of the harmfulness of EC are frequently assessed in surveys, most
commonly relative to conventional tobacco cigarettes. However, a recent
Eurobarometer survey [63] asked smokers in absolute terms whether EC were harmful
to the health of those using them. Overall in Europe, 40.6% perceived EC as not
harmful (UK: 48.6%), 28.5% as harmful (UK: 14.6%) and 30.9% did not know if they
were or were not harmful (UK: 36.8%).

Harm perception relative to cigarettes
In GB, the ASH surveys and the Internet Cohort survey have included questions on the
perceived relative harm of EC. These surveys consistently show that compared with
conventional tobacco products, EC were perceived as less harmful by a small majority
of respondents, but with a sizeable minority inaccurately judging them to be more
harmful, about as harmful or being unsure about their relative risks. For example,
in the 2015 ASH Smokefree GB adult survey, 2% thought that EC were more harmful
than cigarettes, 20% equally harmful, 52% less harmful, 2% completely harmless and
23% did not know.
Harm perception differed by smoking status (χ2=104.05, p<0.001) and by EC use status
(χ2=453.4, p<0.001) (Figure 15). Overall, smokers were more likely to judge EC to be
less harmful compared with cigarettes (63.7%, including ‘completely harmless’) than exsmokers (55.6%), whereas never-smokers were least likely to judge EC as less harmful
(51.2%, all p<0.05). A higher proportion of current EC users (87.4%) thought that they
were less harmful compared with cigarettes than those who had tried but were not using
(68.8%) or never-users (50.4%), among whom the proportion was lowest (all differences
p<0.05). Perceptions among youth were similar to adults. For example, in the 2015 ASH
Smokefree GB youth survey, 2% thought that EC were more harmful than cigarettes,
21% equally harmful, 67% less harmful and 10% did not know.
In the STS, the proportion believing EC to be less harmful appears to be even lower.
Only 44.1% of current smokers in England between November 2014 and March 2015
believed that EC were less harmful than cigarettes [15].
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Figure 15: Perceptions of relative harmfulness of e-cigarettes in comparison with
tobacco cigarettes by e-cigarette use and smoking status. ASH Smokefree GB adult
surveys (weighted)

Trends in harm perceptions relative to cigarettes over time
Since 2013, perceptions of the relative harmfulness of EC have become less accurate.
Significantly larger proportions perceived EC to be at least as harmful as cigarettes in
2014 than in 2013 both in the Internet Cohort GB surveys (Figure 16) and in the ASH
youth surveys (Figure 17 [64]). In the Internet Cohort GB survey, there was no
significant change from 2012 to 2013, but from 2013 to 2014 the proportion thinking that
EC were less harmful decreased in favour of equally or more harmful (p<0.001). For
youth, between 2013 and 2014, the decrease in the proportion endorsing ‘less harmful’
and the increase in the proportion endorsing ‘equally harmful’ were significant (p<0.01).
There were no significant changes in the proportion endorsing ‘more harmful’ or ‘don’t
know’.
In the ASH adult surveys, data on harm perception are available for 2013 to 2015
(Figure 17). In line with the other GB surveys, this survey found a steep increase in the
proportion perceiving EC to be equally harmful as cigarettes (p<0.001).
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Figure 16: Perceptions of relative harmfulness of e-cigarettes in comparison with
tobacco cigarettes. Internet Cohort GB surveys (N=1,209 respondents with data at all
three time points)
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Figure 17: Perceptions of relative harmfulness of e-cigarettes in comparison with
tobacco cigarettes. ASH Smokefree GB adult surveys (weighted)
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Notes: “Less harmful” includes those saying “Electronic cigarettes are completely harmless”. “Not applicable – I do
not think regular cigarettes are harmful” not shown (2013: 1.2%, 2014: 0.9%, 2015: 0.8%)
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Figure 18: Perceptions of relative harmfulness of e-cigarettes in comparison with
tobacco cigarettes. ASH Smokefree GB youth surveys (2013 and 2014) taken from
Eastwood et al., in press[64].
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Surveys from the US also suggest that from 2010 to 2013, the proportion of current
smokers aware of EC who believed that EC were less harmful than smoking cigarettes
declined considerably [65]. Youth in the US appear to have a less realistic perception of
the relative harm of EC compared with cigarettes than UK youth. In the 2012 National
Youth Tobacco Survey, of those who were aware of EC, around one-third perceived
them to be less harmful than cigarettes and around half were unsure [66, 67].
The ASH Smokefree GB youth survey in 2013 and 2014 further included a question on
the harm of EC to persons around a user. Again, the proportion who thought them less
harmful than traditional cigarettes decreased from 2013 to 2014 (p<0.05), and the
proportion who thought they caused similar levels of harm increased (p<0.01) (Figure
19).
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Figure 19: Perceptions of relative harmfulness of e-cigarettes to people around the user.
ASH Smokefree GB youth surveys
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Harm perception relative to nicotine replacement therapy (NRT)
The ASH Smokers’ survey in 2014 asked respondents about their perception of EC
compared with NRT (Table 20). The largest group of respondents thought EC were
about as safe. Notably, a higher proportion thought that EC were safer than NRT than
believed that NRT was safer than EC. This was particularly pronounced in current EC
users.
Table 5: Relative harm perception by e-cigarette use status ASH Smokers’ survey 2014

Never
39.10%
(n=470)
Compared to NRT
Safer
About as safe
Less safe
Don't know

14 (66)
28.1 (132)
16.2 (76)
41.7 (196)

E-cigarette use status
Current
Ex
21.30%
39.70%
(n=256)
(n=477)
28.1 (72)
44.1 (113)
6.3 (16)
21.5 (55)

22 (105)
35.6 (170)
13 (62)
29.4 (140)

Total
(n=1203)
20.2 (243)
34.5 (415)
12.8 (154)
32.5 (391)

One US survey of 1,400 current and former smokers also assessed expected outcomes
of using EC compared with NRT [68]. EC were perceived to be less risky, cost less,
cause fewer negative physical feelings, taste better, provide more satisfaction, and be
better at reducing craving, negative affect, and stress.
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Summary of findings
Although the majority of adults and youth still correctly perceive EC to be less harmful
than tobacco cigarettes, there has been an overall shift towards the inaccurate
perception of EC being at least as harmful as cigarettes over the last year, for both
groups. Intriguingly, there is also some evidence that people believe EC to be less
harmful than medicinal nicotine replacement therapy (NRT).

Policy implications
o

Clear and accurate information on relative harm of nicotine, EC and tobacco
cigarettes is needed urgently (see also Chapter 10).

o

Research is needed to explore how health perceptions of EC are developed, in
relation to tobacco cigarettes and NRT, and how they can be influenced.
8.

EC, nicotine content and delivery

62

874

E-cigarettes: an evidence update

9. E-cigarettes, nicotine content and
delivery
Background
We have undertaken a review of available evidence concerning nicotine released by
EC. The review is divided into four parts, covering nicotine that EC use (vaping)
releases into ambient air, nicotine content of e-liquid, nicotine content in e-vapour, and
nicotine delivery to EC users (vapers). The main concern with nicotine in EC relates to
the question of whether EC use exposes users or bystanders to the risk of nicotine
poisoning. For this reason, we start with a short introductory review of this topic.

Toxicity of nicotine
Nicotine in the form of tobacco and more recently NRT has been available to thousands
of millions of people and large numbers of them, including small children, have ingested
considerable doses of nicotine. Fatal nicotine poisoning, however, is extremely rare.
This fact strongly contradicts the often-repeated claim that an ingestion of 30-60mg of
nicotine is fatal. The source of this claim proved difficult to locate – textbooks just cite
older textbooks. Eventually, the assertion was found to be based on dubious selfexperiments conducted in the 1890s [69].
We are aware of one unconfirmed newspaper report of a fatal poisoning of a two-year
old child [70] and of three published case studies of small children who drank e-liquid. A
two-year old was admitted to hospital with vomiting, ataxia, and lethargy, and was
discharged after 24 hours of observation [71]. In the second report, an 18-month old girl
drank 24mg nicotine in e-liquid, vomited and was irritable, and recovered fully within an
hour or so [72]. The third article presented a case of a 30-month old child suspected to
have ingested e-liquid. The quantity of e-liquid was uncertain and the child was
asymptomatic with all clinical observations reported to be normal [73].
With the increase in EC use, there has been an increase in calls to poison centres
following accidental exposures but these remain lower than calls following such
exposure from tobacco and none resulted in any serious harm [74] (see next chapter for
UK data). Serious nicotine poisoning seems normally prevented by the fact that
relatively low doses of nicotine cause nausea and vomiting, which stops users from
further intake.
Apart from accidental poisoning, nicotine has also been used in suicide attempts.
Suicide attempts with large amounts of pesticides containing nicotine sulphate often
succeed [75] but completed suicides using e-liquids are extremely rare. Where adults
63

875

E-cigarettes: an evidence update

drank up to 1,500mg of nicotine in e-liquid, the result was vomiting and recovery within
a few hours [76]. One fatal outcome was recorded with 3,950mg of nicotine found in
gastric content. The victim seems to have drunk three vials of e-liquid totalling over
10,000mg of nicotine[76]. An intravenous injection of unknown quantity of e-liquid also
resulted in death [77].
E-liquid normally comes in 10ml bottles containing up to 360mg of nicotine (see below).
This poses no risk to vapers if used as intended. The liquid however should be in
‘childproof’ packaging to prevent small children, who may find the flavouring appealing,
from drinking it. This seems to have been widely accepted by the EC industry. All eliquids we have seen so far in the UK and globally were sold in child-resistant
packaging.

Review methods
We searched the US National Library of Medicine (Pubmed) using the following search
terms: ((cotinine OR nicotine) AND (blood OR plasma OR urine OR saliva OR liquid OR
aerosol OR pharmacokinetic$)) AND (electronic cigarette$ OR e-cig$ OR ENDS). This
search returned 161 records. The abstracts of all records were screened.
Papers were included if they were peer-reviewed and presented data regarding nicotine
in e-liquid, aerosol, or body fluids (blood, saliva or urine). Studies that reported data on
blood, salivary, or urine cotinine were also included.
A total of 112 records were excluded as they did not contain any relevant information,
leaving 49 records. The full papers of these records were retrieved and reviewed.
From the full text review, 25 studies provided data regarding nicotine content of ambient
air, e-liquid and vapour, and 16 provided data on nicotine delivery to users. The
remaining eight papers did not contain any relevant information. Three further relevant
papers were published during the writing of this report and were also included.

Nicotine in ambient air, e-liquid and e-vapour
We identified five studies of nicotine in ambient air, 14 studies of nicotine in e-liquid and
nine studies of nicotine vapour. The results are summarised below. We tabulate the
results where appropriate and provide a narrative summary where there are only a few
studies available. Each section is concluded with a brief summary.

Passive vaping: Nicotine from e-cigarette use in ambient air
Four studies examined nicotine exposure from passive vaping. Long et al., 2014
measured nicotine content of EC exhalations. EC exhalations contained eight times less
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nicotine than cigarette exhalations [78]. Estimating environmental nicotine exposure,
however, has to take into account the fact that side-stream smoke (ie the smoke from
the lighted end of the cigarette, which is produced regardless of whether the smoker is
puffing or not) accounts for some 85% of passive smoking and there is no side-stream
EC vapour. A study measuring nicotine residue on surfaces in houses of smokers and
vapers reported only negligible levels from vaping, 169 times lower than from smoking
[79].
Colard et al., 2015 describe a model for estimating environmental workplace exposure
[80]. The model predicts much lower nicotine exposure from vaping than from smoking,
at levels negligible in health terms.
Goniewicz and Lee 2014 found that nicotine from EC vapour gets deposited on
surfaces, but at very low levels [81]. This poses no concerns regarding exposure to
bystanders. At the highest concentration recorded (550 μg/m 2), an infant would need to
lick over 30 square metres of exposed surface to obtain 1mg of nicotine.
Ballbe et al., 2014 provide the most informative data collected to date as this study
measured the actual levels of airborne nicotine in homes of ex-smokers who live either
with smokers (N=25) or with vapers (N=5) and also in 24 control homes [82]. The study
also measured salivary and urinary cotinine in partners of smokers and vapers. As
expected, there was little nicotine in non-smokers’ homes. The air in the homes of
vapers contained six times less nicotine than the air in the homes of smokers. There
was less of a difference between cotinine levels of partners of vapers and smokers (1.4
to 2 fold difference), most likely due to some ‘ex-smokers’ still occasionally smoking, but
even with this possible contamination, the nicotine levels absorbed via passive vaping
were negligible. Partners of vapers had mean cotinine concentrations of 0.19 ng/ml in
saliva and 1.75 ng/ml in urine, which is about 1,000 times less than the concentrations
seen in smokers and similar to levels generated by eating a tomato [83].

Summary
EC release negligible levels of nicotine into ambient air with no identified health risks to
bystanders.

Nicotine in e-liquids
Fourteen studies tested more than 400 different e-liquids, mainly to check the accuracy
of product labelling. Their results are summarised in Table 6, updated from an earlier
review by Cheng et al., 2014 [84].
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Table 6: Nicotine in refill solutions, cartridges and aerosols of e-cigarette products
(Adjusted from Cheng et al. 2014)
Study

Matrix

Units

Westenberger
[85]

Cartridge
Aerosol
Refill solution
Cartridge
Cartridge

mg/cartridge
μg/100mLpuff
μg/mL
mg/cartridge
mg/cartridge

Cobb et al
[86]

Aerosol
Trehy et al
[87]

Cheah et al
[88]
Pellegrino et
al [89]
McAuley et al
[90]

Refill solutions
Cartridge
Aerosol
Cartridge

Nicotine level

0.00 to 6.76
0.35 to 43.2
N.D. to 25.6
0.00 to 6.76
3.23±0.5 to
4.07±0.54
μg/35 mL
0.3 for puffs 11 to
puff
50 to 1 for puffs 1 to
10
mg/mL
0 to 25.6
mg/cartridge
0 to 21.8
μg/100 mL
0 to 43.2
puff
mg/cartridge
0.00 to 15.3

Cartridge
Aerosol
Indoor air

% W/W
mg/m3
ng/L

Goniewicz et
al [91]

Refill solution
Cartridge
Aerosol

Etter et al [92]
Kirschner et
al [93]
Cameron et al
[94]

Refill solution
Refill solution

mg/mL
mg/mL

Refill solution

mg/mL

Goniewicz et
al [95]

Liquids

mg/mL

mg
mg
mg/150 puffs

Maximum deviation
from label*
N.A.
N.A.
N.A.
N.A.
–80 to –77%†
N.A.
–100 to 100%†
–100 to 100%†
N.A.
–89 to 105%†

<0.001 to 0.25
<0.01 to 6.21
538 to 8770

N.A.
N.A.
N.A.

0±0.0 to 25±1.1
0±0.0 to 19±0.5
0.3±0.2 to
8.7±1.0
N.D. to 29.0
14.8±0.2 to
87.2±2.7
8.5±0.16 to
22.2±0.62

–75 to 28%
–89 to 25%
N.A.

N.D. to 36.6
(150.3 ‘pure
nicotine’)
N.D. to 20.8

Geiss et al
Liquids
mg/mL
[96]
Kavvalakis et
Liquids
%w/v
1.01 to 1.62
al [97]
Farsalinos et
Liquids
mg/ml
Labelled 12-18
al [98]
*Deviation from label = (measured value – labelled value) * 100/labelled value.
†Calculation performed by this analysis based on reported data in each study.
N.A. = not available; N.D. = none detected.

66

878

–15 to 21%†
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A range of analytical methods was used, which may have contributed some variation.
There is no established standard and different studies use different approaches. Cheah
et al., used gas chromatography coupled with flame ionization detector [88]; Etter et al.,
gas chromatography coupled with mass spectrometry and ultra high-performance liquid
chromatography coupled with diode array detector [92]; McAuley et al., gas
chromatography coupled with nitrogen-phosphorus detector [90]; Goniewicz et al., gas
chromatography coupled with thermionic specific detector [95]; Trehy et al., highperformance liquid chromatography coupled with diode array detector [87];
Westenberger high-performance liquid chromatography coupled with ultraviolet/ visible
spectroscopic detector [85]; Kubica et al., liquid chromatography coupled with tandem
mass spectrometry [99]; and Kirschner et al., liquid chromatography coupled with timeof-flight mass spectrometry [93].
The data generated so far provide answers to three questions:

Do e-liquids pose a poisoning hazard?
The vast majority of vapers use ‘ready-made’ liquids in 10ml bottles, but some
aficionados, primarily in the US, buy high concentration nicotine solutions in larger
quantities for DIY dilution. An e-liquid was identified labelled as containing 210mg/ml
which in fact contained only 150mg/ml [95] but even this may pose risk if ingested in
larger volume. DIY liquids are rarely used in Europe, but for spurious reasons, Europe is
poised to prohibit sales of products with nicotine concentrations above 20mg/ml. When
this happens, the popularity of DIY e-liquids among dependent vapers, who now cannot
access the products they need but can mix them themselves at home at low cost, may
increase.
‘Ready-made’ e-liquids come in strengths of up to 36mg/ml nicotine, with the highest
concentration recorded of 36.6mg/ml. This poses no risk of nicotine poisoning if used as
intended. An overenthusiastic vaper, like someone who is over-smoking, receives a
reliable warning via nausea. If the 10ml bottle of e-liquid was drunk, it would cause
nausea and vomiting but would be unlikely to inflict serious harm. To protect young
children from accidental exposure though, e-liquids should be in ‘childproof’ packaging.

How accurate is product labelling?
The real content exceeded markedly the labelled concentration only in samples where
the declared content was very low (6mg/ml) and the real concentrations ranged up to
12mg/ml (ie still low levels). The most striking examples of inaccurate labelling
concerned much lower nicotine levels than those declared in e-liquids confiscated in
Singapore where EC are banned, for example, a liquid labelled as containing 24mg of
nicotine contained only 3mg [88]. This however was most likely due to samples being
several years old. Market competition seems to have led to improved standards as
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poorly labelled products are now less common and overall the labelling accuracy has
improved. For instance in the latest study which sampled 263 liquids from 13
manufacturers, the correlation between the declared and measured concentrations was
r=0.94 with the samples ranging from -17% to +6% of the declared value [85]. In
another study testing the five most popular EC brands, the consistency of nicotine
content across different batches of nicotine cartridges of the same products was found
to be within the accuracy required from medicinal nebulisers [100]. Given the generally
adequate labelling accuracy and the fact that the actual nicotine intake by vapers is
dictated by a host of other factors discussed below, the accuracy of labelling of common
e-liquids poses no major concerns.

Is there is a risk from e-liquids inaccurately labelled as containing 0 nicotine?
All samples labelled as containing 0 nicotine were nicotine free in the newer studies, but
three early studies found nicotine in some samples of ‘0 nicotine’ e-liquids. One sample
reported in 2011 was clearly mislabelled [87] but in all other cases, only trace
contamination was detected (below 1mg/ml). This would have no central effect on
users.

Summary
Poorly labelled e-liquid and e-cartridges mostly contained less nicotine than declared
and so posed no risk to users. The accuracy of product labelling currently raises no
major concerns.

Nicotine in e-vapour
A number of studies evaluated nicotine in EC vapour generated by puffing machines. A
recent experiment [101] has shown that parameters of puffing topography, especially
puff duration and puff frequency, have a major influence on nicotine delivery. This poses
a serious problem in interpreting the existing studies. The key parameters used by
puffing machines differ widely across studies, and may not correspond well or at all with
vapers’ behaviour generally and especially with the way individual EC products are
used. To illustrate the point, Table 7 below, from Cheng et al. 2014 [84], shows the wide
range of settings used in different studies. (Table 7 includes some unpublished studies).
Table 7. Settings of EC puffing parameters. From Cheng et al 2014 [84].
Study

Puff volume

Puff interval

Puff duration

(mL)

(s)

(s)

Goniewicz et al [100]

70

10

1.8

15

Palaczbot*

Pellegrino et al [89]

498

8

3

16

Aspiration
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Ingebrethsen [102]

55

30

2 to 4

10

Lab-built device

McAuley et al [90]

50

30

4

50

SCSM

Trehy et al [87]

100

60

2

30

Lab-built device

Williams & Talbot

N.A.

60

2.2

10/11

Lab-built device

35

60

2

≥50

Machine ISO

N.A.

60

2.2

10

Lab-built Puff

[103]
Cobb et al[86]
Trtchounian et al

box

[104]
Uchiyama et al [105]

N.A.

N.A.

N.A.

N.A.

Premium
Smoker

Westenberger [85]
Laugesen [106]

100

60

N.A.

N.A.

Lab-built device

38, 58

N.A.

N.A.

N.A.

Syringe

N.A., not available.

For instance, the average puff duration in experienced vapers is 2.8 seconds [101], but
some studies used puffs lasting for up to 4 seconds. This can overheat the e-liquid and
provide unrealistically high readings (see Chapter 11).
Although it would be feasible to establish some empirical standards, eg of puff duration
and frequency, by observing vapers, any general standard would have to average
values across different products. As different products, and especially products from
different ‘generations’, are used differently, such a blanket regimen would still provide
inaccurate and potentially misleading information.
A recent study discovered another serious problem with trying to make sense of nicotine
content in e-vapour. Across five common e-liquids with middle ranges of strength, the
actual nicotine concentration in the e-liquid had almost no relationship with the nicotine
content in vapour when the devices were puffed on by a machine at a standard rate
[100]. The e-liquid of course had to contain a certain minimal level of nicotine as with
little or no nicotine in e-liquid, there would be little or no nicotine in vapour. This finding
concerning machine testing also does not mean that nicotine levels in e-liquids are
irrelevant for EC users. Although EC technology is developing to maximise nicotine
delivery, a vaper seeking high blood nicotine levels is likely to struggle to achieve them
with a weak e-liquid. The reason for the low correlation between nicotine in e-liquid and
in e-vapour is that the battery output, type of wicks, ventilation holes and other
mechanical characteristics of each individual EC product determine how much vapour
and nicotine is released – before the individual puffing style and preferences generate
yet another key determinant of nicotine delivery to users.
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These findings have an important implication. Above the necessary minimum level of
nicotine, nicotine concentrations in e-liquid and even the concentrations in vapour, if
measured by standard puffing schedules, are of limited relevance. For light smokers,
18mg/ml ‘mild’ e-liquid may be sufficient, but they may also prefer a stronger liquid and
take shorter and less frequent puffs. A heavy smoker who would be expected to prefer a
28mg/ml ‘strong’ liquid may in fact chose a ‘moderate’ strength if they favour long and
frequent puffs.
In real-life use, vapers have no way of knowing in advance what liquid strength and
product characteristics they will prefer. As with other consumer products of this type,
such as cigarettes, coffee and soft drinks, vapers have to try several EC models and
different e-liquids before settling on a preferred product that matches their preferences.
For practical purposes, general labelling of the strength of e-liquid, along the lines used
for indicating coffee strength, may provide sufficient information for consumers. The
current vapers’ preferences suggest as a rough rule of thumb that ‘mild’ equates to 16–
20mg/ml, ‘medium’ to 21–26mg/ml and ‘strong’ to 27–36mg/ml.
Translating these findings into regulatory recommendations, it would seem that
regulation to enforce standard nicotine delivery may not be needed because nicotine
delivery is influenced by a host of factors, including user puffing preferences, and
because consumer preferences differ. EC products will hopefully continue to evolve
guided by differential market success, with the result that more smokers find EC helpful
and switch to them.

Summary
Across the middle range of nicotine levels, nicotine delivery to vapour is determined
primarily by mechanical and electrical characteristics of EC products and by the
duration and frequency of puffs. General labelling of the strength of e-liquids, along the
lines used for indicating coffee strength (eg mild, medium and strong), is likely to
provide sufficient information for consumers.

Nicotine delivery to e-cigarette users
To assess nicotine intake from EC, a number of studies took blood samples from
smokers during and after vaping. Table 8 summarises data from 17 studies that
investigated nicotine delivery from EC in humans. The narrative description of the
studies and additional details concerning their findings are presented in Appendix C.
The two key questions in this field are:
a) How much nicotine EC deliver compared to cigarettes, and
b) How fast EC deliver nicotine compared to cigarettes.
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As in every new field, methodological problems limit the usefulness of some of the data
collected so far. Two problems in particular are prominent.
1) Almost all studies used prescribed puffing regimes, sometimes derived from
observations of smokers rather than vapers. We described above the evidence that
puffing schedules have a major influence on nicotine delivery to vapour. Puffing
schedules that do not correspond with vapers’ behaviour are thus unlikely to provide
realistic nicotine delivery data. Only three studies allowed vapers to puff ad-lib on first
use.
2) Regarding the question of the speed of nicotine delivery, all existing studies started
blood sampling only after five minutes of vaping. Cigarettes provide peak nicotine
plasma levels very quickly (eg peak arterial nicotine concentrations of around 20ng/ml
nicotine are reached within 20 seconds of starting to puff on an cigarette [107]). Data
collected so far do not allow an appraisal of whether EC are approaching cigarettes in
this key parameter.
Despite these limitations, the studies above have generated several strands of useful
information on how much nicotine vapers obtain over time and how this compares with
nicotine intake from cigarettes.
Cotinine is a metabolite of nicotine with a long half-life which shows nicotine exposure
over time. Cotinine data are thus not influenced by the laboratory puffing schedules.
Some studies suggest that experienced vapers can, over time, reach nicotine levels
comparable to those obtained from smoking [108-110], although others have found
plasma or salivary cotinine levels that are still lower than those observed in daily
smokers [111-113].
Cigalike EC deliver lower levels of nicotine than cigarettes [114-116], especially to
novice users [117-119]. Vapers obtain slightly more nicotine from them with practice,
but nicotine delivery is comparatively low and slow [115]. Experienced users can obtain
a rise in blood nicotine concentration of between 8 and 16ng/ml [120, 121]. Tank
systems deliver nicotine more efficiently than cigalikes and somewhat faster [120, 122,
123].
Overall, the data indicate that within five minutes of use of a cigalike EC, blood nicotine
levels can rise by approximately 5ng/ml. For comparison, after chewing a piece of 2mg
nicotine chewing gum, peak plasma concentrations of 3–5ng/ml are observed within
approximately 30 minutes [124, 125]. For experienced users of tank systems the
increase in blood nicotine concentration within five minutes of use can be 3–4 times
higher.
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Speed of nicotine delivery seems important for smokers’ satisfaction. Cigarettes deliver
nicotine very fast via the lungs. It is likely that to out-compete cigarettes, EC will need to
provide nicotine via the lungs as well. Although some EC products may already provide
a degree of lung absorption, most nicotine is probably delivered via a much slower route
through buccal mucosa and upper airways, in a way that is closer to the delivery from
nicotine replacement medications than to the delivery from cigarettes.
This tallies with two other observations. Vapers feel they are less dependent on EC than
they were on cigarettes [126]; and non-smokers experimenting with EC do not find them
attractive and almost none progress to daily vaping [127]. This contrasts with the fact
that about half of adolescents who experiment with cigarettes progress to daily smoking
[128].
In addition to mechanical characteristics of EC and user puffing behaviour discussed in
previous sections, the composition of the chemicals used to produce the vapour,
typically vegetable glycerol and/or propylene glycol (PG), may also influence nicotine
delivery. E-liquid with a mix of vegetable glycerol/PG was associated with better nicotine
delivery than a vegetable glycerol-only e-liquid with the same concentration of nicotine
[129]. The presumed effect is that PG vaporises at a faster rate than vegetable glycerol
when heated in the EC and so is able to carry more nicotine to the user.
If EC continue to improve in the speed of nicotine delivery, they are likely to appeal to
more smokers, making the switch from smoking to vaping easier. It may be important in
this context to note that if the smoking-associated risk is removed, nicotine use by itself,
outside pregnancy, carries little health risk and in fact conveys some benefits.
Table 8: Studies examining nicotine intake in vapers
Study
Vansickel
et al 2012
[119]

Participants
20
smokers
naïve to
EC

Vansickel
&
Eissenberg
2012 [121]

8 vapers
using EC
for
average
of 12
months

Yan &
D’Ruiz
2014 [129]

23
smokers

EC Device
Vapor King
(cigalike),
18mg/ml nicotine

Methods
Overnight abstinence,
baseline blood sample,
after 5 mins 10 puffs,
30 sec inter-puff
interval, 5 mins after
last puff blood sample.
Repeated 5x, 30 mins
in between
Own EC
Overnight abstinence,
1 used 9 mg/ml
Baseline blood, after 5
6 used 18 mg/ml
mins 10 EC puffs at 30
1 used 24 mg/ml
sec intervals, 5 and 15
mins after first puff
blood sample, 60 min
ad-lib vaping
4 types of Blu
Randomised 6 sessions
(cigalike) EC
7-days get used to EC,
(1.6% to 2.4%)
36 h abstinence. EC =
Marlboro cigarette 50x5 sec puffs, 30 sec
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Results
At end of last
puffing bout
plasma nicotine
increased from
2.2 ng/ml at
baseline to 7.4
ng/ml.
Increase in
plasma nicotine
from 2.0 ng/ml to
10.3 ng/ml in 5
mins. Cmax =
16.3 ng/ml at end
of ad lib period
During controlled
puffing Cmax
(ng/ml): EC 10.3
to 18.9; cig 15.8

E-cigarettes: an evidence update

Study

Participants EC Device
(cig)

Vansickel
et al 2010
[118]

32
smokers)

Van Staden
et al 2013
[113]

13
smokers

Spindle et
al 2015
[120]

13 vapers
>3
months,
e-liquid
≥12mg/ml

Own brand cig
NJOY EC (18mg)
Crown 7 EC
(16mg)
Sham (unlit cig)
EC were cigalike
Twisp eGo
(18mg/ml
nicotine)
Own EC (all tank
systems)
1 x 12 mg/ml
3 x 18 mg/ml

Methods
intervals. Cig ad lib puff
duration at 30 sec
intervals. Then ad lib
use for 60 mins. Blood:
10 mins pre, 5, 10, 15,
20, 25, 30, 45, 60, 75,
90 mins post start of
controlled puffing.
Randomised crossover,
overnight abstinence.
Baseline blood, EC –
10 puffs at 30 sec
intervals, blood at 5, 15,
30, 45, 60 mins
Provided with EC and
asked to use this and
stop smoking for two
weeks
Overnight abstinence,
two sessions.
Baseline blood, EC –
10 puffs at 30 sec
interval. Blood at 5 and
15 min.

9 x 24 mg/ml

Bullen et al
2010 [117]

8
smokers

Flouris et
al 2013
[130]

15
smokers

Ruyan V8
(cigalike) 16mg/ml
(puff for 5 mins)
Inhalator 10mg
(puff for 20 mins)
Own brand cig
(puff for 5 mins)
Giant (cigalike)
11mg/ml

Caponnetto et al
2013 [40]

Sample
size not
stated

Categoria
(cigalike) 7.2mg
for 12 weeks

Dawkins &
Corcoran
2014 [114]

30 vapers
Mean EC
use 94
days
14
vapers,
7 dual
users,

Only cig
produced
significant rise in
nicotine (18.8
ng/ml at 5 mins)
Cotinine ng/ml
Baseline: 287, at
2 weeks 97
(p=0.0011)
Plasma nicotine
at Baseline: 2.4
ng/ml
5 mins: 19.2
ng/ml
10 mins: 10.2
ng/ml

Randomised crossover,
overnight abstinence.
Baseline blood, product
use, blood at 5, 10, 15,
30, and 60 mins.
Smoked 2 cigs, puffed
EC to match smoking.
Cotinine immediately
and 1 h after puffing
RCT – 12 weeks of EC
use

7.2mg/5.4mg for
12 weeks
Etter &
Bullen
2011 [110]

Results
Tmax: 30mins for
EC and 5 mins for
cig
During ad lib use
-Cmax (ng/ml):
EC 13.7 to 22.42;
cig 29.3

Own brand EC
Mean nicotine
content 18mg/ml

Ad libitum use

Skycig (cigalike)
18mg/ml

10 puffs in 5 mins, then
1 hour ad lib
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Cmax (ng/nl):
EC=1.3; Inh=2.1;
Cig=13.4
Tmax (mins):
EC=19.6;
Inh=32.0;
Cig=14.3
No difference
between products
Salivary cotinine
6 weeks: 42
ng/ml; 12 weeks:
91 ng/ml
6 weeks: 68
ng/ml; 12 weeks:
70 ng/ml
Salivary cotinine
322 ng/ml
After 10 mins:
0.74 – 6.77 ng/ml
After ad lib: 4.3525.6 ng/ml
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Study

Nides et al
2014 [116]

Participants EC Device
Used EC
for 4.7
months
29
NJOY®King Bold
smokers,
(cigalike) 26mg
55% used
EC in
past

Norton et
al 2014
[112]

16
smokers

Hecht et al
2014 [111]

28 vapers
(median 9
months),
96% daily
users

Hajek et al
2014 [115]

40
smokers,

Greensmoke
(cigalike) EC
(2.4% nicotine)

Farsalinos
et al 2014
[122]

N=23
vapers
(19
months
use)

A: V2 (cigalike)

Oncken et
al 2015
[123]

N=20
smokers
given EC
for 2
weeks

Methods

Results

EC ad lib 1 week, 12 h
abstinence. 2x10 puffs
(30 sec inter-puff
interval) 60 mins apart
Blood before and 5, 10,
15, 30 minutes after

N=16 had no
baseline plasma
nicotine
Rise 5 min after
first puffs: 3.5
ng/ml; after
second puffs: 5.1
ng/ml
Significant
decrease in saliva
cotinine between
baseline (338.0
ng/ml) and day 5
(178.4 ng/ml),
p<0.001
Nicotine: 869
ng/ml
Cotinine: 1880
Smokers normally
Nicotine: 1380
ng/ml, cotinine:
3930 ng/ml
Baseline: Cmax:
4.6, Tmax: 5,
AUC: 96
4-weeks: Cmax:
5.7, Tmax: 5,
AUC: 142

Smoke 51 TRIO
(cigalike) 11
mg/ml

Day 1: own brand,
saliva sample
Given EC and stopped
smoking. Saliva at day
5. Analysis of 16 who
abstained from smoking
for 72 hours
Average nicotine
Measured toxicants,
12.5 +/- 7.0 mg/ml carcinogens, nicotine
All tank system
and cotinine in urine
EC

B: Tank system
EVIC at 9 watts,
EVOD
Same 18mg/ml
liquid
Menthol or nonmenthol tank
system with
18mg/ml liquid

Overnight abstinence
Baseline blood, first EC
use ad-lib 5 mins, blood
at 5, 10, 15, 20, 30 and
60 mins. Repeated
after 4-weeks of ad lib
use
Abstained for 8 hrs
Blood baseline and
after 10 puffs over 5
mins, 1 h ad lib, blood
every 15 mins
Blood baseline, 5 min
ad lib vaping, blood at
5,10,15,20,30 min

A:5 mins: 4.9
ng/ml
1h: 15.8 ng/ml
B: 5 mins: 6.6
ng/ml
1h: 23.5 ng/ml
At 5 min nicotine
increased by 4-5
ng/ml

Summary of findings
The accuracy of labelling of nicotine content currently raises no major concerns. Poorly
labelled e-liquid and e-cartridges mostly contained less nicotine than declared. EC used
as intended poses no risk of nicotine poisoning to users. However, e-liquids should be
in ‘childproof’ packaging.
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Duration and frequency of puffs and mechanical characteristics of EC play a major role
in determining nicotine content in vapour. Across the middle range of nicotine levels, in
machine tests using a standard puffing schedule, nicotine content of e-liquid is related
to nicotine content in vapour only weakly. EC use releases negligible levels of nicotine
into ambient air with no identified health risks to bystanders. Use of a cigalike EC can
increase blood nicotine levels by around 5ng/ml within five minutes of use. This is
comparable to delivery from oral NRT. Experienced EC users using the tank EC can
achieve much higher blood nicotine levels over a longer duration, similar to those
associated with smoking. The speed of nicotine absorption is generally slower than from
cigarettes but faster than from NRT.

Policy implications
o

General labelling of the strength of e-liquids, along the lines used for example
indicating coffee strength, provides sufficient guidance to consumers.

o

Regulatory interventions should ensure optimal product safety but make sure EC
are not regulated more strictly than cigarettes and can continue to evolve and
improve their competitiveness against cigarettes.

Sfety of electronic cigarettes in the light of new evidence
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10. Safety of e-cigarettes in the light of new
evidence
Introduction
PHE commissioned a review of EC in 2014, which covered EC safety [131]. The review
found that the hazard associated with use of EC products currently on the market “is
likely to be extremely low, and certainly much lower than smoking” and “the health risks
of passive exposure to electronic cigarette vapour are likely to be extremely low”.
These conclusions tally with a review by an international team of experts, which
estimated the risks of vaping at less than 5% of the risks of smoking [10] and a
comprehensive review of relevant literature by another international team which
concluded that “EC aerosol can contain some of the toxicants present in tobacco
smoke, but at levels which are much lower. Long-term health effects of EC use are
unknown but compared with cigarettes, EC are likely to be much less, if at all, harmful to
users or bystanders” [132].
Over the past few months, however, several reports have suggested that EC may pose
more risks than previously thought [133-137].
We were asked to review these studies to see if in the light of this new evidence, the
conclusions of the PHE 2014 review need to be adjusted. We present below the details
of these studies together with any additional data that may assist with their
interpretation.

Aldehydes in vapour from e-cigarettes
Two recent reports raised a possibility that under certain conditions, EC may release
high levels of aldehydes. Aldehydes, including formaldehyde, acrolein and
acetaldehyde, are released in tobacco smoke and contribute to its toxicity. Aldehydes
are also released with thermal degradation of propylene glycol and glycerol in e-liquids.
Previous studies detected the presence of aldehydes, especially formaldehyde, in the
vapour from some EC, but at levels much lower than in cigarette smoke [138]. Across
brands, EC released 1/50th of the level of formaldehyde released by cigarettes. The
highest level detected was six times lower than the level in cigarette smoke [138].
In November 2014, following a press release from Japan [136], major media around the
world reported variations of a headline: “E-cigarettes contain 10 times the carcinogens
of regular tobacco”. This was based on a Japanese researcher reporting at a press
conference that during tests on a number of EC brands, one product was identified
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which released 10 times more formaldehyde than cigarettes. The press release states
that the formaldehyde was released when the e-liquid was over-heated. The study has
not been published yet and so no further details are available, but the two experiments
described below provide the explanation for this finding.
In January 2015, a similar report was published as a research letter to the New England
Journal of Medicine (NEJM) [133]. In this study, negligible levels of formaldehyde were
released at lower EC settings, but when a third generation EC (EC with variable power
settings) was set to the maximum power and the apparatus was set to take puffs lasting
3–4 seconds, this generated levels of formaldehyde that, if inhaled in this way
throughout the day, would exceed formaldehyde levels in cigarette smoke between five
and 15 times.
The EC was puffed by the puffing machine at a higher power and longer puff duration
than vapers normally use. It is therefore possible that the e-liquid was overheated to the
extent that it was releasing novel thermal degradation chemicals. Such overheating can
happen during vaping when the e-liquid level is low or the power too high for a given EC
coil or puff duration. Vapers call this phenomenon ‘dry puff’ and it is instantly detected
due to a distinctive harsh and acrid taste (it is detected by vapers, but not by puffing
machines) [139]. This poses no danger to either experienced or novice vapers, because
dry puffs are aversive and are avoided rather than inhaled.
A study has just been published testing the hypothesis that the NEJM report used dry
puffs [140]. An equivalent EC product was set to the same or normal settings and used
by seven vapers. The vapers found it usable at normal settings, but all received dry
puffs and could not use the device at the settings used in the NEJM report [133]. The
product was then machine tested. At the dry puff setting, formaldehyde was released at
levels reported in the NEJM letter and the Japanese press release. At normal settings,
there was no or negligible formaldehyde release.
We are aware of two studies that examined aldehyde levels in vapers. In a crosssectional study, vapers had much lower levels of acrolein and crotonaldehyde in urine
than smokers [111]. The other study, funded by the Medicines and Healthcare products
Regulatory Agency (MHRA), examined changes in acrolein levels in smokers who
switched to exclusive EC use and in those who continued to smoke while also using
EC. As both EC and cigarettes release acrolein, there was a concern that ‘dual users’
may increase their acrolein intake compared to smoking only. The results showed a
substantial decrease in acrolein intake in smokers who switched to EC, but it also found
a significant decrease in acrolein intake in dual users (ie people that were both smoking
and vaping). This was because they reduced their smoke intake as indexed by exhaled
CO levels. Normal vaping generated negligible aldehyde levels [141].
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Although e-liquid can be heated to a temperature which leads to a release of aldehydes,
the resulting aerosol is aversive to vapers and so poses no health risk.

Summary
There is no indication that EC users are exposed to dangerous levels of aldehydes.

Effects of e-cigarette vapour on mice lungs
A paper published in February 2015 [135] generated worldwide media coverage with
claims that it linked EC to lung inflammation, lung infection, and even lung cancer.
Groups of mice were put in a small container exposing them to vapour from six EC
(‘Menthol Bold’ 1.8% nicotine) puffed on a rotating wheel at six puffs per minute for 1.5
hours, twice daily, over two weeks. The control mice were not exposed to this treatment.
Animals were infected with either streptococcus pneumonia via intranasal instillation
and killed 24 hours later, or with tissue culture influenza virus and monitored for weight
loss, mortality, and lung and airways inflammation. Compared to the control group, the
experimental animals had an increase in pro-inflammatory cytokines, diminished lung
glutathione levels, higher viral titre, and were more likely to lose weight and die. The
study identified free radicals in EC vapour as the potential culprit.
There are several problems with the study and with the way its results have been
interpreted.
EC vapour is inhaled as a replacement for tobacco smoke, but the study attempted no
comparison of the effects on the lungs from smoke and vapour exposures. This makes
a meaningful interpretation of the results difficult. A comparison was made, however, of
the levels of free radicals. Even at the very high vapour density generated by the study
procedure, the level of free radicals identified in vapour was “several orders of
magnitude lower than in cigarette smoke”.
In addition to this, the mice in the experimental group were exposed to a much higher
level of stress than the control group, and stress affects bacterial and viral response.
Long and repeated containment in the small and crowded smoke chamber emitting an
overpowering smell is a stressor in itself, but the animals also suffered repeated nicotine
poisoning. The mice showed an average cotinine concentration of 267ng/ml. Cotinine is
the primary metabolite of nicotine and in humans the amount of nicotine needed to give
similar cotinine levels are tolerated by heavy smokers, but highly aversive to nonsmokers, who would be expected to feel sick and vomit at this level of exposure. Mice
are much more sensitive to nicotine than humans (LD50 in mice is 3mg/kg, in humans
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6.5–13mg/kg [69]). Accelerated weight loss, reduced immunity and early death in the
experimental group were much more likely the result of protracted stress and nicotine
poisoning than the result of exposure to free radicals (which were in any case 1,000
times lower than from cigarettes).
A similar study from 2015 [134] reported oxidant reactivity (which is linked to free
radicals) of e-liquid and cytokine release in exposed lung tissue and in mice exposed to
EC vapour. Again, no comparison with exposure to smoke was reported.
Human studies do not corroborate any of the findings reported here. A case study of
lipoid pneumonia, which could have been caused by EC flavouring, received worldwide
attention in 2012 [142] but despite extensive interest in the phenomenon, no further
cases were published. Adverse effects of vaping are primarily local irritation and dry
mouth [132]. A study that monitored asthma patients who switched from smoking to
vaping found significant improvements in symptoms and in respiratory function [143].
The recent Cochrane Review found no significant adverse effects associated with EC
use for up to 1.5 years [39].

Summary
The mice model has little relevance for estimating human risk and it does not raise any
new safety concerns.

Particles in e-cigarette vapour
For completeness we are including information on another recent report which was
interpreted as showing that EC may be dangerous to bystanders. At an EC Summit
conference in London in November 2014, Harrison and McFiggans reported on particles
present in EC vapour. Their presentation was reported in the British Medical Journal
under the title “E-cigarette vapour could damage health of non-smokers” [137].
McFiggans and Harrison requested a retraction of the piece because their findings did
not concern any health risks. It is the content of the particles rather than their presence
or size which has health implications [144].

Impact of media reports that e-cigarettes are dangerous
Together with previous health scares, the articles reviewed here may be having a
significant impact on public perception of EC safety. In the US, 82% of responders
believed that vaping is safer than smoking in 2010, but the figure has shrunk to 51% in
2014 [65]. A perception that EC pose as much risk as smoking is the most likely
explanation of the recent decline in adoption of EC by smokers [145].
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Summary of findings
Two recent worldwide media headlines asserted that EC use is dangerous. These were
based on misinterpreted research findings. A high level of formaldehyde was found
when e-liquid was over-heated to levels unpalatable to EC users, but there is no
indication that EC users are exposed to dangerous levels of aldehydes; stressed mice
poisoned with very high levels of nicotine twice daily for two weeks were more likely to
lose weight and die when exposed to bacteria and viruses, but this has no relevance for
human EC users. The ongoing negative media campaigns are a plausible explanation
for the change in the perception of EC safety (see Chapter 8).
None of the studies reviewed above alter the conclusion of Professor Britton’s 2014
review for PHE. While vaping may not be 100% safe, most of the chemicals causing
smoking-related disease are absent and the chemicals that are present pose limited
danger. It had previously been estimated that EC are around 95% safer than smoking
[10, 146]. This appears to remain a reasonable estimate.

Policy implications
o

There is a need to publicise the current best estimate that using EC is around 95%
safer than smoking.

o

Encouraging smokers who cannot or do not want to stop smoking to switch to EC
could be adopted as one of the key strategies to reduce smoking related disease
and death.

Other health and safety concerns
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11. Other health and safety concerns
There have been a number of newspaper reports about the hazards of EC use including
e-liquid ingestion/poisonings, fires, battery explosions etc [147-149]. In this chapter we
review available national data on these issues to endeavour to quantify the risk.

Poison reports
Data on e-liquid exposures in the UK are available from the National Poisons
Information Service (NPIS)[150]. The NPIS provides information about poisoning to
NHS staff and publishes data based on enquiries made by phone, using their online
database TOXBASE, and by consultant referrals. The NPIS report for 2013/14 [150]
details 204 enquiries related to the liquid content of EC and their refills, most of which
reported accidental exposure, however 21 enquiries were related to intentional
overdoses using e-liquids. Most incidences concerned ingestion of the liquid in EC or
their refills (n=182) although small numbers of inhalation (n=17), eye contact (n=13) and
skin contact (n=12) enquiries were also reported. The NPIS further reported that the
number of enquiries about e-liquids has increased since 2007 (Figure 20) broadly
reflecting the increasing popularity of EC.
A large proportion of exposures to e-liquids were in children under five years old (Figure
21), a finding that is replicated in a US study on calls to poison centres [151]. However,
the concentration of events concerning children is not unique to e-liquids. Children
under five years old appear to be more vulnerable than adults to accidental poisoning in
general (Figure 22).
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Figure 20: Number of telephone enquiries to National Poisons Information Service
(NPIS) about e-cigarettes over time
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Figure 21: Number of enquiries about e-cigarettes to NPIS by age
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Figure 22: Age of poisoned patients overall reported in telephone enquiries to NPIS
2013/4
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Exposures to poisonous liquid among children are of concern; however they should be
taken in context. The same report from the NPIS recorded 208 exposures to liquid in
reed diffusers, 1,168 exposures to pesticides and more than 600 to paracetamol. Eliquids seem to contribute towards domestic poisoning incidents but regulations, such
as child safety caps, could limit this risk.
The clinical outcomes of exposures to e-liquids, as detailed in the NPIS report, were
predominantly either ‘no toxicity’ or ‘mild toxicity’. There were two reported cases of
‘moderate toxicity’ and one ‘severe’ case that required treatment in an intensive care
unit. Toxicity symptoms included conjunctivitis, irritation of the oral cavity, anxiety,
vomiting, hyperventilation and changes in heart rate.

Fire
A number of news articles report the risk of fire and explosions from EC [147, 149, 152].
These reports suggest that faulty or incompatible chargers are the main causes of EC
related fires along with faults relating to lithium batteries [152]. In order to assess the
risks of fire we used the two data sources below:
1) In 2014, the BBC made Freedom of Information requests to UK fire services [153]
and reported that there were 43 recorded call outs for fires related to EC in 2013 and 62
between 1 January 2014 and 15 November 2014. They added that call outs to EC
related fires were rising in frequency. This report was based on responses from 43 out
of 46 fire services in the UK [153, 154]
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2) The official reporting statistics for the UK [155] do not specifically report EC as a
cause of fire. There were 2,360 accidental fires between April 2013 and March 2014
where the source of ignition was “smokers’ materials” causing 80 fatalities and 673 nonfatal casualties. Additionally, there were 3,700 fires from faulty appliances and electrical
leads causing 19 fatalities and 820 non-fatal casualties. It is not clear what proportion of
these were caused by EC.
Regulations covering chargers and quality standards of production could help reduce
the risk of fire and explosion in EC. An unpublished Department for Business,
Innovation and Skills (BIS) funded market surveillance exercise in 2013/14 found that
six out of 17 EC had no instructions for charging, and that eight out of 17 EC did not
have a charging cut-off device and therefore did not meet the requirements of BS EN
62133:2013 'Safety requirements for portable sealed secondary cells and batteries for
use in portable devices'4. It seems likely that the risk of fire and electrical fault is similar
to other domestic electrical products, indicating that EC should be subject to the same
guidelines and safety mechanisms.

Summary of findings
There is a risk of fire from the electrical elements of EC and a risk of poisoning from
ingestion of e-liquids. These risks appear to be comparable to similar electrical goods
and potentially poisonous household substances.

Policy implications
o

The risks from fire or poisoning could be controlled through standard regulations for
similar types of products, such as childproof containers (contained within the TPD
but which are now emerging as an industry standard) and instructions about the
importance of using the correct charger.

o

Current products should comply with current British Standard operating standards.

o

Records of EC incidents could be systematically recorded by fire services.

4

BIS Funded Market Surveillance Exercise 2013/14. The Electrical Safety of Electronic Cigarettes and the Labelling of Eliquids. Lancashire County Council. Unpublished report.
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12. International perspectives
Overview
Internationally, countries have taken a wide variety of approaches to regulating EC
[156]. Current approaches range from complete bans on the sale of any EC, to applying
existing laws on other products to EC (poison, nicotine, and/or tobacco laws), to
allowing EC to be sold under general consumer product regulations. Similarly, within
countries, different laws have also been applied at the state/provincial level, along with
municipal by-laws, extending into areas including taxes on EC, and bans on use in
places where smoking is banned. Furthermore, several nuances in laws exist, making it
difficult to make broad statements about the regulations in a given country. This section
focuses on presenting (1) studies that have compared the use of EC internationally
across countries using representative samples and comparable methods, (2) a brief
review of adolescent surveys internationally, and (3) the cases of Australia and Canada,
two countries that have very similar tobacco control policies to the UK but very different
policies relating to EC.

Use of e-cigarettes among adults internationally
Three studies have compared the use of EC internationally: (1) International Tobacco
Control Project (described in the Methodology section), (2) Eurobarometer study and (3)
Global Adult Tobacco Survey.
The International Tobacco Control Project compared EC use (use defined as less than
monthly or more often) among smokers and ex-smokers across 10 countries [157].
Gravely et al., 2014 found significant variability in use across countries, but data were
gathered across different years. Gravely et al., 2014 concluded that the study provided
evidence of the rapid progression of EC use globally, and that variability was due partly
to the year the survey was conducted, but also market factors, including different
regulations on EC. Notably, EC use was highest in Malaysia at 14%, where a ban on
EC was in place.
Two studies using secondary data from the 2012 Eurobarometer 385 survey have
examined EC use. Vardavas, et al., 2014 [158] examined ever use (tried once or twice)
of EC among smokers, ex-smokers and never smokers aged 15 years and over across
27 EU countries. The study found wide variation in ever EC use among smokers and
non-smokers, with ever use varying from 20.3% among smokers, 4.4% among exsmokers, and 1.1% among never smokers. Of those who had tried, 69.9% reported
using EC once or twice, and 21.1% and 9% reported ever using or currently using
occasionally or regularly (use or used regularly or occasionally). It is important to note
that the question asked about ever using or currently using occasionally or regularly,
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and thus would overestimate actual current use. Overall, being a smoker was the
strongest predictor of ever using an EC, younger age was also predictive. Respondents
who were uncertain about the harmfulness of EC were less likely to have tried an EC.
Among current smokers, those who had a made a quit attempt in the past year were
most likely to have ever used EC, along with heavier smokers. With regards to use as a
smoking cessation aid, 7.1% of smokers who had ever made a quit attempt reported
having used EC, compared to 65.7% who used no help, 22.5% who used nicotine
replacement therapy, and 7.3% who received behavioural counselling. Geographical
differences in EC use noted by the authors included higher ever use in Northern and
Eastern Europe compared to Western Europe. The study did not go into detail on
occasional or regular users of EC because the numbers were too low for any detailed
analyses.
A 2012 study using the same Eurobarometer 385 survey data gave further detail on
ever having used or currently using EC occasionally or regularly among smokers and
non-smokers [63]. The study found that regular/occasional use was highest in Denmark
at 4.2% and lowest in Lithuania and Portugal at 0.6%, and 2.5% in the UK [63].
The Global Adult Tobacco Survey [159] published findings on EC use in Indonesia
(2011), Malaysia (2011), Qatar (2013) and Greece (2013) among smokers and nonsmokers, the first countries with available data. Of those respondents who were aware
of EC, they asked, “Do you currently use e-cigarettes on a daily basis, less than daily, or
not at all?” and considered those who said they used ‘less than daily’ or ‘daily’ to be
current EC users.
Overall, awareness of EC was highest in Greece (88.5%), followed by Qatar (49%),
Malaysia (21%), and Indonesia (10.9%). Use of EC among smokers was highest in
Malaysia (10.4%), followed by Qatar (7.6%), Indonesia (4.2%) and Greece (3.4%). Use
of EC among non-smokers was highest in Greece (1.3%), followed by the other three
countries, Malaysia (0.4%), Indonesia (0.4%) and Qatar (0.4%). Similar to findings from
the ITC Project, these numbers are likely influenced by timing of the survey, due to the
rapid progression of use of EC globally, and other market factors. Together with the
findings from Gravely et al., 2014 [157] they show the rapid global progression of EC
use across both high income and lower middle income countries.

Use of e-cigarettes among youth internationally
Whilst there are very few international or European studies which use consistent
methodology, there is a rapidly growing body of research on the prevalence of EC use
in young people at the country level, as well as reviews in this area [eg [160]]. However,
much of this literature on EC use among adolescents is incomparable because of
inconsistent measurements of use (confusing ever use, trial, current use), and different
age ranges involved. In addition, many of the studies have been poorly reported. For
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example, much has been made of the increase in EC observed in the US using the
cross-sectional Centers for Disease Control & Prevention (CDC) National Youth
Tobacco Surveys [161-163].These reports and press coverage have been heavily
criticised [164-166]. The most important feature of the NYTS data was the fall in
smoking prevalence over the same period (as observed in the UK, France [167] and
elsewhere).
The CDC findings indicated that past 30-day use of EC increased among middle and
high school students. For example, the 2014 data indicated that among high school
students use increased from 4.5% to 13.4% between 2013 and 2014. Among middle
school students, current EC use increased from 1.1% in 2013 to 3.9% in 2014.
However, cigarette smoking had continued to decline during this period (high school
students: 15.8% to 9.2%; middle school students: 4.7 % to 2.5%) such that smoking
was at a 22-year low in the US. These findings strongly suggest that EC use is not
encouraging uptake of cigarette smoking.
Whilst most of the recent studies examining youth EC use emanated from North
America, the common pattern emerging worldwide is of a very high awareness of EC
and an increase in trial of these products among young people [168-178]. Nevertheless,
estimates of prevalence of current use of EC vary widely with the highest being reported
in Poland at around 30% [174] and Hawaii (29% tried, 18% current) [178]. Most other
estimates indicate that a very small minority of youth, less than 3%, currently or recently
used EC. Whilst EC experimentation is increasing, regular or current use of EC appears
to be largely concentrated in those already smoking conventional cigarettes. The most
recent Europe-wide data indicated that 1.1% of never-smokers aged 15 and above had
ever tried an EC [158]. Yet little research has focused on how EC are being used
among young people, with limited qualitative research studies in this area [179, 180].
Other findings relate to the influence of parents who smoke on EC experimentation in
youth [eg [170] and associations between EC experimentation and other substance use
[eg [170, 181]. Several studies have also found an association between EC use and
openness to cigarette smoking [eg [182] or intentions to smoke cigarettes [eg [168].

The cases of Australia and Canada
Australia has applied existing laws on poisons, therapeutic goods, and tobacco
products to EC. Very broadly speaking, the current laws in Australia have resulted in a
ban on the sale and importation of EC with nicotine (although there is a mechanism for
legal import as an unapproved medicine with a doctor’s prescription). There are no
national level prevalence data on EC use in Australia available at this time. One study
comparing trends in awareness, trial, and use of EC among nationally representative
samples of smokers and ex-smokers (use defined as less than monthly or more often)
in Australia and the UK in 2010 and 2013 found reported EC use in Australia in 2013 at
6.6% and use in the UK at 18.8% [183]. Although the use of EC was found to be
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significantly lower in Australia than in the UK in 2013, the use of EC increased at the
same rate in Australia and the UK between 2010 and 2013 [183].
Canada took a similar approach to regulating EC as Australia by prohibiting the sale of
EC with nicotine through existing laws. However, a recent House of Commons report
stated that the current regulatory approach was not working to restrict access to EC with
nicotine [184]. Canada has now put forward recommendations to develop a new
legislative framework for EC that would most likely allow the sale of EC with nicotine
[184]. There has been only one population-level survey of EC use in Canada. The 2013
Canadian Tobacco, Alcohol and Drugs Survey (CTADS) of Canadians 15 years and
older found that 9% had ever tried an EC, with trial being higher among young people
aged 15–19 years at 20% [185]. Use in the past 30 days was lower at 2%, with past 30
day use being higher among young people aged 15–19 years at 3%. Of those who tried
an EC, 55% stated the EC did not contain nicotine, while 26% reported it did contain
nicotine, with 19% reporting uncertainty. Whether the EC they tried contained nicotine is
uncertain given (1) the ban on the sale of EC with nicotine, and (2) reports that many
EC sold and bought in Canada are labelled as not containing nicotine but actually
contain nicotine [184]. Although it is difficult to make comparisons due to different
survey methods and questions, the percentage of young people (15–19 years) who
have tried EC in Canada (20%) is roughly similar to the percentage who have tried EC
in GB in 2014 (reported at 8%, 15%, 18%, and 19%, for ages 15 to 18, respectively).

Summary of findings
Although EC use may be lower in countries with more restrictions, these restrictions
have not prevented EC use. Overall, use is highest among current smokers, with low
numbers of non-smokers reporting ever use. Current use of EC in other countries is
associated with being a smoker or ex-smoker, similar to the findings in the UK. EC use
is frequently misreported, with experimentation presented as regular use. Increases in
youth EC trial and use are associated with decreases in smoking prevalence in all
countries, with the exception of one study from Poland.

Policy implications
o

Future research should continue to monitor and evaluate whether different EC
policies across countries are related to EC use and to smoking cessation and
smoking prevalence.

o

Consistent and agreed measures of trial, occasional and regular EC use among
youth and adults are urgently needed to aid comparability.
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Appendices
APPENDIX A: PRISM Flow Diagram5

Records identified through
database searching
(n = 3459 )

Additional records identified
through other sources
(n = 1)

Records after duplicates removed
(n =3453)

Records screened by
title
(n =798)

Records excluded by
title
(n =2655)

Records screened by
abstract
(n = 446)

Records excluded by
abstract
(n = 336 (+16 foreign
language or abst
missing))

Full-text articles
assessed for eligibility
(n =94 )

Additional reports, news
stories etc
(n = 10)

5

Please note that we did not carry out a full systematic review for this report but followed systematic review methods. We
assessed 94 papers and 9 additional reports included those that were relevant to our objective of describing the use of ecigarettes and how they impact smoking behaviour, with a particular focus on the UK.
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APPENDIX B: Measures of e-cigarette use
Measures of EC use in studies referenced, in most cases respondents were only asked
about EC use if they first answered yes to ever trying an EC/had heard of EC.

Surveys
These questions in all surveys below may have been slightly altered from year to year as the
EC market evolved and awareness grew.

Smoking Toolkit Study (STS)
The following four questions are used to assess current use of e-cigarettes: (if already
responded they are cutting down)
Q632e37. Which, if any, of the following are you currently using to help you cut down
the amount you smoke?
Nicotine gum
Nicotine replacement lozenges\tablets
Nicotine replacement inhaler
Nicotine replacement nasal spray
Nicotine patch
Electronic cigarette
Nicotine mouthspray
Other (specify)
Q632e1. Do you regularly use any of the following in situations when you are not
allowed to smoke?
Nicotine gum
Nicotine lozenge
Nicotine patch
Nicotine inhaler\inhalator
Another nicotine product
Electronic cigarette
Nicotine mouthspray
Other (specify)
NEWW53a. Can I check, are you using any of the following either to help you stop
smoking, to help you cut down or for any other reason at all?
Nicotine gum
Nicotine lozenge
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Nicotine patch
Nicotine inhaler\inhalator
Another nicotine product
Electronic cigarette
Nicotine mouthspray
Other (specify)
QIMW86_1. Can I check, are you using any of the following?
PROBE FULLY: Which others? PROBE UNTIL RESPONDENT SAYS ‘NO OTHERS’
PLEASE TYPE IN OTHER ANSWERS CAREFULLY AND USE CAPITAL LETTERS
Nicotine gum
Nicotine lozenge
Nicotine patch
Nicotine inhaler\inhalator
Another nicotine product
Electronic cigarette
Nicotine mouthspray
Other (specify)

ASH Smokefree GB adult survey
Which of the following statements BEST applies to you?
o I have heard of e-cigarettes and have never tried them
o I have heard of e-cigarettes but have never tried them
o I have tried e-cigarettes but do not use them (anymore)
o I have tried e-cigarettes and still use them
o Don’t know
The fourth option constitutes ‘current use’

ASH Smokefree GB youth survey
An e-cigarette is a tube that looks like a normal cigarette, has a glowing tip and puffs a
vaour that looks like smoke but unlike normal cigarettes, they don’t burn tobacco.
Have you ever heard of e-cigarettes?
o Yes, I have
o No, I haven’t
All those who have heard of e-cigarettes: Which one of the following is closest to
describing your experience of e-cigarettes?
o I have never used them
o I have tried them once or twice
o I use them sometimes (more than once a month)
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o I use them often (more than once a week)
o Don’t want to say

Internet cohort survey
Have you ever heard of electronic cigarettes or e-cigarettes? These are electronic
devices that contain nicotine in a vapour and are designed to look like cigarettes, but
contain no tobacco.
Yes/No/Don’t know
If Yes, Have you ever tried an electronic cigarettes?
Yes/No/Don’t know
If Yes, How often if at all, do you currently use an electronic cigarette? (PLEASE
SELECT ONE OPTION)
1. Daily
2. Less than daily, but at least once a week
3. Less than weekly, but at least once a month
4. Less than monthly
5. Not at all
6. Don’t know

Other studies
Amrock et al., 2015 (US)
Which of the following tobacco products have you ever tried, even just one time?” to
which they could select, “electronic cigarettes or e-cigarettes, such as Ruyan or NJOY”
alongside other tobacco products. A related question asked if students used ecigarettes on at least one of the past 30 days.

Biener & Hargraves, 2014 (US)
At baseline, three questions were asked about e-cigarettes: whether the respondent
had “ever heard of electronic cigarettes, also known as e-cigarettes”; if so, whether
he/she had ever used an e-cigarette even one time, and if so, on how many of the past
30 days the respondent had used an e-cigarette. To assess how intensively and for how
long the respondent had used e-cigarettes during the period between interviews, the
follow-up interviews included questions to describe e-cigarette usage. Those who were
not aware of e-cigarettes at baseline were asked if they had heard of them at follow-up.
Those who had not tried e-cigarettes at baseline were asked if they had done so by
follow-up. All respondents who reported ever trying them by follow-up were asked
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whether they currently used e-cigarettes every day, some days or not at all. If not at all,
they were asked if they ever used e-cigarettes “fairly regularly.” If not, whether they had
used only once or twice or more often than that. All who had used more than once or
twice, were asked a series of questions about their patterns of use: for how long they
had used e-cigarettes (less than a month, 1–6 months, more than 6 months); whether
they had ever used e-cigarettes daily for at least one week; if so for how long they had
used e-cigarettes daily. From these variables, a 3-level measure of intensity of ecigarette usage was computed: 3 = intensive (used daily for at least 1 month); 2 =
intermittent (more than once or twice but not daily for a month or more); 1 = non-use or
at most once or twice.

Borderud et al., 2014 (US)
Patients were asked if they had used E-cigarettes within the past 30 days, with the
response options being yes or no.

Brose et al, 2015 and Hitchman et al., 2015 (GB)
How often, if at all, do you currently use an electronic cigarette? [Asked of respondents
who had ever heard of e-cigarettes and had ever tried one.]
1. Daily
2. Less than daily, but at least once a week
3. Less than weekly, but at least once a month
4. Less than monthly
5. Not at all
6. Don't know
What electronic cigarette equipment do you currently use the most?
1. A disposable electronic cigarette (non-rechargeable)
2. A commercial electronic cigarette kit which is refillable with pre-filled cartridges
3. A commercial electronic cigarette kit which is refillable with liquids
4. A modular system (I use my own combination of separate devices: batteries, atomizers,
etc.)
5. Don’t know

Brown et al., 2014 (England)
Which, if any, of the following did you try to help you stop smoking during the most
recent serious quit attempt?
1. E-cigarettes
2. NRT bought over-the-counter
3. No aid
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Canadian Tobacco, Alcohol and Drugs Survey 2013 (CTADS)
Trial
Have you ever tried an electronic cigarette, also known as an e-cigarette?
1.
2.
3.
4.

Yes
No
Refused
Don’t know

Last 30 day use
In the past 30 days did you use an electronic cigarette, also known as an e-cigarette?
1.
2.
3.
4.

Yes
No
Refused
Don’t know

CDC/NYTS and Dutra and Glantz
During the past 30 days, on how many days did you use electronic cigarettes or ecigarettes such as Blu, 21st Century Smoke, or NJOY?

Gravely et al., 2014 (Republic of Korea, US, UK, Canada, Australia, and Malaysia);
Yong et al., 2014 (UK and Australia)
How often, if at all, do you currently use an electronic cigarette? (dichotomised into
current use and non-current by combining any use responses vs. not at all)
1. Daily, Less than daily but at least once a week
2. Less than weekly but at least once a month
3. Less than monthly
4. Not at all

Gravely et al., 2014 (Netherlands)
How often do you currently use an electronic cigarette? (dichotomised into current use
and non-current by combining any use responses vs. have you stopped altogether)
1. Daily
2. Less than daily, but at least once a week
3. Less than weekly, but at least once a month
4. Less than monthly versus, or
5. Have you stopped altogether?
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Gravely et al., 2014 (China)
Are you currently using an electronic cigarette at least weekly? (Yes vs. No)
1. Yes
2. No

Hughes et al., 2014 (Trading Standards NW Study)
“Have you ever bought or tried electronic cigarettes?”

Hummel et al., 2014 (Netherlands)
Respondents who had ever tried e-cigarettes were asked how often they currently used
an e-cigarette (daily, at least once a week, at least once a month, less than monthly, or
stopped altogether

Lee et al., 2014 (US)
E-cigarette use questions were:
Have you ever used e-cigarettes?
1. yes
2. no
Have you used e-cigarettes in the past 30 days?
1. yes
2. no

Moore et al., 2014 (Welsh study 10-11 year olds)
“Have you heard of e-cigarettes before this survey?”
‘Have you ever used an e-cigarette? with response options of ‘no’, ‘yes, once’ or’ yes, more
than once’

Moore et al., 2015 (Welsh study HBSC)
Asked whether they had ever used an e-cigarette with response options of:
o I have never used or tried e-cigarettes
o I have used e-cigarettes on a few occasions (1-5 times);
o I regularly use e-cigarettes (at least once a month)’.
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Palipudi et al., 2015 (Global Adult Tobacco Survey)
“Do you currently use e-cigarettes on a
1. Daily basis,
2. Less than daily,
3. Or, not at all?”

Pearson et al., 2014 (US)
Participants were asked which methods they had used to quit in the past 3 months and
were presented a list of common quit methods. Participants were considered e-cigarette
users if they selected “e-cigarettes” in response to this question or if they entered terms
like “vapors,” “vaping,” “vape,” or “ecigs” in the “other quit methods” open-ended
response option.

Pepper et al., 2014 (US)
Have you ever used an e-cigarette, even one puff?
Do you now use e-cigarettes every day, some days, or not at all?

Richardson et al., 2014 (US)
Please indicate whether you have ever heard of these products, if you have ever tried
them and if you have ever purchased them. Products included ENDS; dissolvables;
chew, dip, or snuff (assessed in 1 question); and snus, each presented with brand
names to increase validity of responses. Respondents could choose multiple options
from the following choices: (1) heard of; (2) tried; (3) purchased; (4) never heard of,
tried, or purchased (for those to whom options 1, 2, and 3 were not applicable); (5)
refused; and (6) don’t know.

Rutten et al., 2014 (US)
Do you now use e-cigarettes (eg BluCig, NJoy, V2, Red Dragon, etc)? [Picture of three different
e-cigarettes included]
1. Every day
2. Some days
3. Not at all
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Schmidt et al., 2014 (US)
Have you ever used an electronic cigarette, even just one time in your entire life?
Do you now use electronic cigarettes every day, some days, rarely, or not at all?

Vardavas et al., 2014 (Eurobarometer 27 countries), dichotomised into regularly,
occasionally, tried once or twice vs. otherwise; Agaku et al., 2014 (Eurobarometer, 25
countries), dichotomised into regularly or occasionally vs. otherwise;
Have you ever tried any of the following products? (Electronic cigarettes)
1. Yes, you use or used it regularly.
2. Yes, you use or used it occasionally.
3. Yes, you tried it once or twice.
4. No.
5. Don’t Know.

White et al., 2015, New Zealand national youth tobacco use survey in 2012 and 2014
Ever use: Have you ever tried electronic cigarettes?
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Appendix C: Narrative summary of studies on nicotine delivery from e-cigarettes
Early studies
Two studies, both published in 2010, examined nicotine delivery from cigalike EC.
Bullen et al., 2010 used a cross-over design to compare nicotine delivery of a 16mg/ml
Ruyan V8 EC with a 0mg/ml EC, a nicotine inhalator (10mg) and a conventional
cigarette among 8 smokers who abstained from smoking overnight [43]. Participants
puffed on their cigarettes and EC ad libitum over 5 minutes, and on the inhalator over
20 minutes. The nicotine containing EC had similar pharmacokinetic parameters to the
inhalator (Cmax: 1.3 vs. 2.1 ng/ml; Tmax: 19.6 vs. 32.0 mins), and both were outperformed by a conventional cigarette (Cmax 13.4 ng/ml; Tmax 14.3 mins).
Vansickel et al., 2010 also used a cross-over design and tested nicotine delivery of two
EC (NJOY EC (18mg) and Crown 7 EC (16mg) and participants own brand
cigarette[118]. Participants abstained overnight and then took 10 puffs on the EC with a
30 sec inter-puff interval. Only the conventional cigarette produced a significant rise in
plasma nicotine, from baseline 2.1 ng/ml (SD 0.32) to a peak at 5 minutes 18.8 ng/ml
(SD 11.8).
The poor nicotine delivery of these EC was likely to be due to several factors. The EC
tested were some of the first to market. The EC used in the Bullen 2010 study were
noted to leak and the vaporising component did not always function. Both of these early
studies recruited EC naïve smokers, without opportunity to practice using the EC prior
to experimentation.
There are other factors that are associated with nicotine delivery, which we have
summarised below.
1) More intensive vaping regimens
Vansickel et al., examined nicotine delivery associated with the use of Vapor King
(cigalike EC with 18mg/ml nicotine) in 20 smokers naïve to EC [119]. After overnight
abstinence, participants used the EC for 5 minutes on a total of six occasions (10 puffs,
30 sec inter-puff interval) 30 minutes apart. A significant increase in plasma nicotine
was observed after the fourth bout of puffing, and mean blood nicotine levels had
increased from 2.2 ng/ml (SD 0.78) at baseline to 7.4 ng/ml (SD 5.1) at the end of the
last bout of puffing.
2) Experience with EC
Vansickel & Eissenberg (2012) report nicotine pharmacokinetics in eight vapers who
had been using EC for average of 11.5 (SD 5.2) months [7]. They used their own EC
and e-liquid (the majority used an e-liquid with a concentration of 18 mg/ml).
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Participants attended the laboratory after overnight abstinence and used their EC under
a standardised vaping regimen (10 puffs with a 30 second inter-puff interval) and then a
60 minutes period of ad lib vaping. The PK analyses showed a significant increase in
plasma nicotine from baseline 2.0 ng/ml to 0.3 ng/ml within five minutes of the first puff.
At the end of the ad-lib vaping period the maximum plasma nicotine concentration was
16.3 ng/ml.
Dawkins and Corcoran (2014) examined nicotine delivery associated with the used of
the Skycig 18 mg Crown tobacco bold cartridges in 14 vapers, who had been vaping for
almost 5 months on average[6]. Using a similar methodology to Vansickel & Eissenberg
(2012), the analysis of plasma nicotine from the seven participants that provided a full
blood set, showed that levels had increased from 0.74 to 6.77 ng/ml in 10 minutes.
However there was individual variation (2.5 ng/ml to 13.4 ng/ml). After an hour of ad lib
use the maximum nicotine concentration reached was 13.91 ng/ml, again with a wide
range of levels observed between individuals (4.35-25.6 ng/ml).
Spindle et al., 2015 studied 13 experienced EC users (> 3 months, with the majority
9/13 using e-liquid strength of 24mg/ml and all using tank systems)[120]. Taking 10
puffs over 5 minutes resulted in an increase in mean blood nicotine levels from 2.4
ng/ml baseline to 19.2 ng/ml at 5 minutes.
Practice in EC use also results in a modest increase in blood nicotine levels. Hajek et
al., 2014 tested Greensmoke EC (a cigalike EC with 2.4% nicotine) in 40 smokers,
naïve to EC[115]. Participants abstained from any nicotine use overnight and after a
baseline blood sample was collected used the EC, ad lib, for 5 minutes. This procedure
was undertaken twice, on first use and then again after 4 weeks of use. The maximum
plasma concentrations increased from 4.6 ng/ml (range 0.9-9.0) to 5.7 ng/ml (range 1.911.0), although this increase was not significant. The area under the curve (AUC),
however, did show a significant increase, from 96 (range 12-198) to 142 (range 56-234).
The time to maximum plasma concentration (5 minutes) did not change.
Nides et al., 2014 provided EC to participants (29 smokers, mean cigarette consumption
of 20 cpd, and of 55% of whom had used EC in past) but also allowed them to practice
using the EC (NJOY®King Bold, a cigalike EC, with 26mg nicotine) for a week prior to
undertaking a PK analysis [116]. Participants (who abstained from all nicotine products
for at least 12 hours) then were asked to use EC (10 puffs with a 30 second inter-puff
interval) on two occasions 60 minutes apart. Pharmacokinetic (PK) analyses were
undertaken in 16 participants who had no detectable plasma nicotine at baseline. The
mean rise in blood nicotine was 3.5 ng/ml (range 0.8-8.5 ng/ml) at 5 minutes after the
first round of puffing and 5.1 ng/ml (range 1.1 – 7.1 ng/ml) at 10 minutes after the
second.
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3) Nicotine concentration and chemical composition of e-liquid
Yan & D’Ruiz (2014) examined nicotine delivery from Blu cigalike EC with differing
levels of nicotine (2.4% and 1.6%), glycerin/propylene glycol (75% glycerin and 50%
glycerin/20% propylene glycol), and flavours (classic tobacco and menthol)[129].
Participants (23 smokers) were randomized to 5 different EC conditions and smoking a
regular cigarette in a cross over design. They were given 7 days to familiarize with EC
use, and then abstain from all nicotine products for 36 hours prior to test days. On test
days participants were asked to take 50 x 5 second puffs on EC at 30 sec intervals (in
the cigarette arm they smoked 1 cigarette with usual puff duration at 30 sec intervals).
After the controlled puffing testing ppts were allowed 60 minutes of ad lib use.
Peak plasma nicotine concentrations were reached sooner for cigarettes (5 minutes)
than for EC (30 minutes). During the 30 minutes controlled puffing phase, within EC
conditions the highest Cmax was seen with the 2.4% nicotine, 50% glycerin/20% PG
(18.09 ng/ml, SD=6.47 ng/ml). The lowest Cmax was observed in the 1.6% nicotine,
75% glycerine (10.34 ng/ml SD=3.70 ng/ml). The Cmax associated with smoking one
conventional cigarette was 15.84 ng/ml (SD = 8.64 ng/ml). At the end of the ad lib
period, the highest Cmax was seen with the conventional cigarette (29.23 ng/ml SD =
10.86 ng/ml), followed by the 2.4% nicotine, 50% glycerin/20% PG EC (22.42 ng/ml; SD
= 7.65ng/ml). The glycerine/PG mix resulted in better nicotine delivery than the 75%
glycerine solution, which was confirmed in the bench top tests that measured nicotine
content in vapour using the Canadian Intense regimen. The high nicotine content in
vapour is a likely consequence of the lower boiling point of PG (187.6 degrees Celsius)
compared with glycerine (290 degrees Celsius).
4) Type of EC device
Although many vapers start off with using a cigalike EC experienced vapers are more
likely to be using tank systems or variable power EC. One of the reasons for this
observation is that the tank systems and variable power ECs deliver nicotine more
nicotine to the user.
Farsalinos et al., (2014) examined plasma nicotine levels in experienced vapers (n=23)
who used a cigalike (V2 with cartomiser) and a new generation (EVIC set at 9 watts with
EVOD atomizer) EC with standardized flavour and nicotine concentration (18mg/ml) in a
cross-over design[129]. Participants’ abstained from EC use for at least 8 hours before
completing a bout of 10 puffs over 5 minutes followed by one hour of ad lib use. Use of
the cigalike EC was associated with an increase in blood nicotine from 2.80 ng/ml at
baseline, to 4.87 ng/ml at 5 minutes and 15.75 ng/ml at the end of ad lib use.
Significantly greater increases were observed with use of the new generation EC from
2.46 ng/ml to 6.59 ng/ml to 23.47 ng/ml at baseline, 5 minutes and at the end of the ad
lib period.
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Oncken et al., (2015) also examined nicotine delivery in a tank system EC (Joye eGo-C
with 18 mg/ml nicotine e-liquid) in 20 smokers who were asked to use an EC for two
weeks[123]. Participants were asked to use the EC for 5 minutes ad lib in two laboratory
sessions where blood samples were taken for PK analysis. Blood nicotine
concentrations increased, significantly, by 4 ng/ml (Cmax 8.2 ng/ml) at the first session
and 5.1 ng/ml (Cmax 9.3 ng/ml) at the second session. These levels were reached at
five minutes.

Studies that examine cotinine as a measure of nicotine replacement in vapers
We found eight studies that reported on cotinine in urine, blood or saliva as a marker of
nicotine exposure in people using EC.
In an RCT of nicotine containing EC versus placebo Caponnetto and colleagues (2013)
measured salivary cotinine in participants who had stopped smoking cigarettes, but
were still vaping EC (Categoria 7.5mg/ml)[40]. After 12 weeks of use the mean salivary
cotinine concentration was 67.8 ng/ml, which is at the lower end of what is typically
observed in smokers (eg 66.9-283.7 ng/ml).
In a study that randomised 48 smokers unwilling to quit to one of two tank system EC
(18mg/ml nicotine) or to continue to smoke found that at 8 month follow-up mean
salivary cotinine did not significantly differ between those who had stopped smoking but
were vaping (428.27 ng/ml), achieved a ≥50% reduction in cigarette consumption
(356.49 ng/ml) and those who continued to smoke (545.23 ng/ml, SD = 46.32)[41].
Van Staden et al., (2013) examined the change in serum cotinine in 13 smokers who
were asked to stop smoking and instead use a Twisp eGo (18mg/ml nicotine) tank
system EC for two weeks[113]. There was a significant decrease in cotinine from
baseline 287.25 ± 136.05 to two weeks 97.01 ± 80.91 ng/ml suggesting that the EC
used did not provide as much nicotine as participants usual cigarettes.
Norton et al., (2014) observed a similar result in 16 abstinent smokers who used a
cigalike EC (11 mg/ml) for five days, finding a significant decrease in saliva cotinine
between baseline (338.0 ng/ml) and day five (178.4 ng/ml)[112].
Flouris et al., (2013) measured serum cotinine in 15 smokers, who had abstained
overnight, after smoking two of their usual cigarettes over 30 minutes and after 30
minutes of vaping a cigalike EC (Giant, 11mg/ml)[130]. EC and cigarettes produced
similar effects on serum cotinine levels (60.6 ± 34.3 versus 61.3 ± 36.6 ng/ml). However
measurement of cotinine would not give an accurate indicator of exposure in an acute
study such as this.
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Experienced vapers, using their own devices, however obtain much better nicotine
substitution. Etter and Bullen (2011) measured salivary cotinine concentrations in 30
vapers who had been using EC for approximately 3 months on average and no longer
smoking[9]. The mean nicotine content of e-liquid was 18mg/ml. Mean salivary cotinine
was found to be 322 ng/ml indicating a high level of nicotine replacement via EC.
Similarly Etter (2014) found mean cotinine levels of 374 ng/ml (95% CI: 318-429) in 62
vapers who had not used any other nicotine containing products in the last 5 days [8].
Hecht et al., 2014 measured nicotine and cotinine in urine of 28 EC users (median use
of 9 months, using tank system EC with e-liquid containing, on average 12.5 ± 7.0
mg/ml)[111]. Nicotine and cotinine levels in urine were 869 ng/ml (95% CI: 604-1250)
and 1880 ng/ml (95% CI: 1420-2480) respectively, although these levels are lower than
what are typically observed in smokers (eg nicotine 1380 ng/ml 95% CI: 1190-1600 and
cotinine 3930 ng/ml; 95% CI: 3500-4400).
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Abstract
Concern has been raised about the presence of toxicants in electronic cigarette (EC)
aerosol, particularly carbonyl compounds (e.g., acrolein) that can be produced by heating
glycerol and glycols used in eliquids. We investigated exposure to carbon monoxide (CO),
nicotine (by measuring cotinine in urine), and to acrolein (by measuring its primary
metabolite, S(3hydroxypropyl)mercapturic acid (3HPMA) in urine) before and after 4
weeks of EC (green smoke, a “cigalike” EC, labeled 2.4% nicotine by volume) use, in 40
smokers. Thirtythree participants were using EC at 4 weeks after quitting, 16 (48%) were
abstinent (COvalidated) from smoking during the previous week (EC only users), and 17
(52%) were “dual users.” A significant reduction in CO was observed in EConly users [–12
ppm, 95% confidence interval (CI), –16 to –7, 80% decrease) and dual users (–12 ppm,
95%CI, –19 to –6, 52% decrease). Cotinine levels also declined, but to a lesser extent
(EConly users: –184 ng/mg creatinine; 95% CI, –733 to –365, 17% decrease; and dual
users: –976 ng/mg creatinine; 95%CI, –1,682 to –270, 44% decrease). Mean 3HPMA
levels had decreased at 4 weeks by 1,280 ng/mg creatinine (95%CI, –1,699 to –861, 79%
decrease) in EConly users and by 1,474 ng/mg creatinine (95%CI, –2,101 to –847, 60%
decrease) in dual users. In dual users, EC use significantly reduced exposure to CO and
acrolein because of a reduction in smoke intake. EC may reduce harm even in smokers
who continue to smoke, but longterm followup studies are needed to confirm this. Cancer
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Contexts of cigarette and e-cigarette use
among dual users: a qualitative study
Pallav Pokhrel1*, Thaddeus A. Herzog1, Nicholas Muranaka1, Sakshi Regmi2 and Pebbles Fagan1

Abstract
Background: Not much is currently understood regarding the contexts of cigarette and e-cigarette use among
dual users. Proper application of e-cigarettes to smoking cessation or tobacco harm reduction would require an
understanding of when and why dual users use cigarettes versus e-cigarettes. This study sought to elucidate the
contexts of cigarette versus e-cigarette use among dual users.
Methods: Twelve focus group discussions were conducted with 62 young adult current daily e-cigarette users
[63 % men; mean age = 25.1 (Standard Deviation = 5.5)]. Almost all participants either concurrently smoked
cigarettes or had been recent dual users. Data were analyzed following principles of inductive deduction.
Results: Results indicated that dual users’ use of cigarettes is influenced by particular activities (e.g., before/after
eating), strong craving or need for stimulation (e.g., in response to stress), places/situations (e.g., when cigarette
smokers are nearby; outdoors), use of other substances (alcohol, coffee), and unavailability of an e-cigarette when
needed. In addition to particular activities and places/situations that are conducive to e-cigarette use, use of e-cigarette
when cigarette is not available or where cigarette smoking is not permitted emerged as contexts specific to e-cigarette
use.
Conclusions: For habitual cigarette smokers wanting to quit tobacco smoking, switching over completely to e-cigarettes
may require skills of cognitive-behavioral management. Future research needs to ascertain the characteristics of dual users
who use e-cigarettes as cessation aids versus as cigarette alternative when cigarette is unavailable or smoking is not
permitted.

Background
Electronic or e-cigarettes are battery-powered devices that
deliver vapor which may be inhaled in the manner tobacco
is smoked. The vapor is released when a liquid—popularly
known as e-liquid or e-juice—is heated. The e-liquid is
usually a solution containing propylene glycol and/or
vegetable glycerin, nicotine, and flavor concentrates. Ready
consensus has been lacking regarding the long- and
short-term public health consequences of e-cigarette
use, including the effects of e-cigarette use on tobacco
use initiation, maintenance or cessation [1]. However, it
is generally believed that e-cigarettes deliver fewer
toxins and carcinogens into the human body compared
with cigarettes and thus have potential for application
in tobacco smoking cessation or harm reduction efforts

[2]. Recent reports indicate that e-cigarette use prevalence rates among U.S. and U.K. adults are steadily increasing over the past few years [3–5]. For example,
among U.S. adults, prevalence of ever e-cigarette use
increased from 1.8 % in 2010 to 13 % in 2013 [3, 5].
Of the U.S. adult current daily and intermittent
cigarette smokers, 30 and 34 %, respectively, are likely to
report current daily or occasional e-cigarette use [5]. It
is not clear what proportion of cigarette smokers who
try e-cigarettes actually switch over completely to ecigarettes, reject e-cigarettes or continue to use both cigarettes and e-cigarettes (i.e., dual use). It appears that
relatively fewer adult cigarette smokers who try ecigarettes persistently use e-cigarettes daily for a substantive length of time (e.g., a month); the majority are
likely to either reject e-cigarettes or become intermittent
users [6]. Further, only a few daily e-cigarette users
among adult cigarette smokers (e.g., 20 %) [6] may be
able to abstain from smoking cigarettes completely. The
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majority of current cigarette smokers who use e-cigarettes
are likely to be dual users, although there is no clarity as
to for how long.
An obvious problem with the concomitant use of cigarettes and e-cigarettes is that such dual use may help
perpetuate tobacco smoking habit [7]. There are many
ways in which e-cigarettes may make the life of a
cigarette smoker easier. For example, because e-cigarette
vapor lacks the noticeable smell of tobacco, e-cigarettes
may be surreptitiously used in places where smoking is
not allowed. For the same reason, smokers who would
not smoke cigarette inside their homes may use e-cigarette
indoors, thus overcoming the need to step outdoors to
smoke. Lower perceived harm associated with e-cigarette
vapor and second-hand exposure to the vapor may further
promote the use of e-cigarettes indoors, including at home
and work-place. Thus by reducing inconveniences and
providing a means to deal with craving or withdrawal
symptoms when cigarette smoking is not possible, ecigarettes may help smokers maintain their cigarette
smoking behavior.
Conversely, habitual cigarette use may be perceived as
a hurdle to smoking cessation among daily e-cigarette
users who are using e-cigarettes to quit smoking. Smoking cessation or reduction is the most common reason
for e-cigarette use among adult cigarette smokers [8, 9].
However, research indicates that only smokers who are
older, more educated, and highly motivated to quit
smoking are able to completely replace cigarette smoking with e-cigarette use [6, 10]. Thus far, very little has
been known about the contextual factors that contribute
to continued use of cigarette use among daily e-cigarette
users. For example, knowledge is limited regarding why
and when daily e-cigarette users use cigarettes. Such
knowledge is important to effectively employ e-cigarettes
in smoking cessation or tobacco harm reduction efforts.
Understanding the contextual factors that may function as
barriers in smoking cessation/reduction will help develop
strategies that may be used as adjuncts to e-cigarettes in
smoking cessation or harm reduction interventions. This
study was conducted to gain an in-depth understanding of
the contextual factors of cigarette use through focus group
discussions with current daily e-cigarette users the majority of whom are likely to be past or current cigarette
smokers. In addition, we sought to compare the contexts
of cigarette versus e-cigarette use.

study with young adult (18–35 year old) e-cigarette
users. The sample was restricted to young adults because
of the increased vulnerability of young adults to both
cigarette and e-cigarette use [4, 11]. Interested individuals telephoned the research site and were screened by a
research staff. They were invited to participate in a focus
group session if they met the study inclusion/exclusion
criteria. Participants were required to be 1) current daily
e-cigarette users; 2) between 18 and 35 years in age; 3)
fluent in English; and 4) able and willing to travel to the
research site. Verbal consent was obtained from potential participants before the screening was conducted.
Five to six selected individuals were invited to participate in one focus group session. Participants whose
friends or family members had also been selected to participate in the study were invited to participate in separate groups. Because the discussions focused on a
gender-neutral topic such as e-cigarettes, groups convened were mixed-gender. Attempts were made to balance the number of men and women in a group.
This study was approved by the Western Institutional
Review Board (WIRB). Participants were asked to visit
the research site with a government-issued ID and their
electronic cigarette product of regular use. Once the age
was verified, participants read the informed consent
form, provided written consent and completed a selfreport questionnaire which included measures of demographic characteristics (i.e., age, gender, ethnicity, and
annual household income), and e-cigarette use and
cigarette use behavior. Participants were explained during the consent procedure that participation was voluntary and all information they provided would be kept
confidential and their private, identifying information
would not be linked with the data they would provide.
Focus group discussions commenced immediately after
all group members had completed the self-report questionnaire. None of the interested potential participants
who met the inclusion/exclusion criteria declined to participate in the study.
Focus groups

Focus group discussion was selected as a research methodology for this study because focus groups offer an efficient
way to explore and discover wide-ranging information on a
topic through discussions with individuals whose experience with the subject-matter being studied is first-hand.
Focus groups have an advantage over individual interviews
in that interactions among participants in a group setting
add both depth and breadth to the data. In the current
study, total 62 individuals participated across 12 focus
groups over a period of 4 months, from November 2013 to
February 2014. On average, each focus group consisted of 5
individuals and each discussion session lasted for approximately 1 h and 15 min. The same protocol was followed

Methods
Procedures
Recruitment

Participants were recruited in Hawaii, mainly Oahu,
through advertisements in print media (e.g., newspapers,
magazine) and through distribution of flyers on college
campuses. The study was advertised as a focus group
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across all sessions. After the initial “engagement” questions
(e.g., “How did you first come to know about e-cigarettes?”
“What were your first impressions of e-cigarettes?”), participants were asked three sets of questions, of which only one
set concerns the present analysis. The main question was:
“If you currently smoke cigarettes, when do you smoke cigarettes and when do you use e-cigarette?” The same question was altered to address those who claimed to have quit
smoking cigarettes: “At the time when you were using both
cigarettes and e-cigarettes, when did you use cigarettes and
when did you use e-cigarettes?” Participants were asked to
provide contexts as well as the reasons for dual use.
All focus groups were moderated by the first author.
The moderator was accompanied by a note-taker
(third-author) in all sessions. The same person functioned
as a note-taker across all sessions. The note-taker noted
each participant’s contribution to the discussions as well
as his or her non-verbal behavior. All sessions were audiorecorded. The note-taker transcribed the audiorecorded data following each session. The transcriptions were cross-checked against the audio-recording
and focus-group notes by the moderator. Identities of
subjects and places or events that might identify subjects were excluded from transcripts. Next, the moderator and the note-taker reviewed transcriptions, notes
and discussed areas of consensus and discrepancies.
Discrepancies were discussed with the second and
fourth authors, who did not participate in moderation
or data collection. The second and fifth authors
reviewed the transcriptions and reached conclusions regarding discrepancies. Transcriptions were considered
to be ready for analysis after discrepancies were addressed. Then the data were coded separately by the
moderator and the note-taker. The other members of
the research team independently reviewed the codes
and coding procedures. The research team met to review the coding and coding procedures and address
discrepancies. Recruitment was stopped after the 12th
session because 11th and 12th group discussions added
no new information, thus implying data saturation.

cigarette/e-cigarette use contexts across focus groups
and identified convergent and divergent contexts. A final
master code list was created along with primary or
higher order code definitions up to the point of saturation [13, 14]. We compared and contrasted the codes
for all 12 focus groups. Because our focus groups were
not stratified by gender or race/ethnicity, we report the
data for the multiethnic, mixed-gender groups used to
collect the data.

Results
Participants

Table 1 summarizes participants’ demographic and ecigarette and cigarette use characteristics. Participants
ranged between 18 and 35 years in age. More men were
represented in the sample than women and the sample
was ethnically diverse with approximately 55 % representing Asian/Pacific Islanders. Forty one percent of the
participants had been using e-cigarettes for 1 year and
more and 41 % had been using e-cigarettes for 2–6
months. Approximately 26 % of the participants were
light e-cigarette users (i.e., vaped only few times a day)
and 56 % were heavy e-cigarette users (i.e., vaped frequently or constantly throughout the day). Forty-eight
percent of the participants smoked cigarettes daily and
36 % smoked cigarettes occasionally. Thus, 84 % of the
participants were current dual users of cigarettes and ecigarettes. Of the n = 10 participants who identified
themselves as current non-smokers, two participants
had never smoked cigarettes whereas eight participants
were former cigarette smokers. The former smokers reported having smoked >100 cigarettes in the lifetime and
none in the past 30 days. In summary, 97 % of the current
sample represented current or former dual users.
Contexts of cigarette use

Table 2 lists the contexts of cigarette use that emerged
across the 12 focus groups, supported by quotes that all
authors agreed best exemplified the corresponding context. The contexts could be classified into five primary
categories: strong craving/need for stimulation, activities,
places/situations, and use of other substances that cue
or encourage cigarette use, and use of cigarettes as ecigarette substitutes. Each of these categories and the
contexts subsumed within them are described below.

Data analysis

Quantitative data were analyzed by using SAS (Version
9.3) software. The NVIVO software (Version 9) was used
to code, manage, and analyze the qualitative data. Data
were analyzed following the principles of inductive content analysis [12]. First, open coding was performed. The
moderator and the note-taker separately read the transcripts, noting down each context related to cigarette or
e-cigarette use. At this stage, the maximum possible
number of context categories was generated separately
for cigarettes and e-cigarettes. Thus a list of codes was
created on an ongoing basis. Next, the codes were
grouped under higher order concepts. We looked for

Craving/stimulation

This category includes contexts of cigarette use that are
characterized by strong craving or need for stimulation.
Four specific contexts were found: use of cigarettes 1)
when strong stimulation is needed (10 groups); 2) when
craving is strong (10 groups); 3) when stress is high (9
groups); and 4) as laxative (6 groups).
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Table 1 Participant characteristics (N = 62)
Characteristics

Mean (SD)/
Frequency (n)

Age

25.1 (5.5)

Table 1 Participant characteristics (N = 62)
(Continued)
Vape constantly throughout the day
Lifetime cigarette use

Gender
Male

63 % (39)

Female

37 % (23)

16 % (10)

Ethnicity

Never smoked a cigarette

3 % (2)

Smoked < 100 cigarettes

18 % (11)

Smoked ≥ 100 cigarettes

79 % (49)

Cigarette use behavior

Asian-American

19 % (12)

African-American

8 % (5)

Filipino

12 % (8)

Hispanic/Latino

7 % (4)

Native Hawaiian/other Pacific Islander

23 % (14)

White

31 % (19)

Do not smoke

16 % (10)

Smoke sometimes

36 % (22)

Smoke daily

48 % (30)

Past-30-day cigarette use

Annual Income

Yes

63 % (39)

No

37 % (23)

Note. % values were rounded to the nearest whole number

0–$19,999

30 % (18)

$20,000–$29,999

16 % (10)

$30,000–$39,999

13 % (8)

$40,000–$49,999

20 % (12)

$50,000 or more

21 % (13)

Activities

Four contexts of cigarette use emerged that may be
broadly classified as activities that cue or encourage
cigarette smoking: 1) after/before eating a meal (5
groups); 2) after work-out (2 groups); 3) after waking
up/before going to bed (4 groups); and 4) after sex (6
groups).

Length of time having been using e-cigarettes
Less than a week

0 % (0)

About 1–2 weeks

2 % (1)

About 1 month

12 % (7)

About 2–5 months

26 % (16)

About 6 months

15 % (9)

About 7–11 months

5 % (3)

About 1 year

21 % (13)

More than a year

20 % (12)

Places/situations

Participants mentioned that they chose to, or were influenced to, smoke cigarettes depending on places and situations. Seven contexts emerged. Dual users reported that
they were more likely to smoke cigarettes 1) when cigarette
smokers are close by (8 groups); 2) when socializing with
friends (8 groups); 3) on the weekend/while partying (9
groups); 4) on special occasions (4 groups); 5) when not
scheduled to meet or see anyone (2 group); 6) when outdoors (7 groups).

Size of e-liquid container usually bought
15 ml

68 % (39)

30 ml

32 % (18)

Other

0 % (0)

Other substances

Participants mentioned that cigarette smoking, compared with e-cigarette use, was preferred while consuming other drugs or psychoactive substances, specifically:
1) alcohol (11 groups); 2) marijuana (2 groups); and 3)
caffeine (3 groups).

Length of time a container lasts
More than a month

23 % (14)

About a month

16 % (10)

3–4 weeks

10 % (6)

1–2 weeks

38 % (23)

Less than a week

8 % (5)

E-cigarette substitute

2–3 days

3 % (2)

1 day

2 % (1)

Less than a day

0 % (0)

Some dual users mentioned that they smoked cigarettes
only 1) when an e-cigarette was unavailable (9 groups);
or 2) when switching between one e-cigarette to another
(2 groups). Participants in general agreed that regular,
uninterrupted e-cigarette use required vigilance and planning. The e-cigarette devices would need constant monitoring. For example, the users needed to make sure, before
they left home, that they had enough cartridges or e-liquid
with them and the battery was fully charged. If in the

Daily e-cigarette use behavior
Vape only few times a day

26 % (16)

Vape frequently but only at certain times of the day

18 % (11)

Vape frequently throughout the day

40 % (25)
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Table 2 Contexts of cigarette use
Contexts

Quotes

Craving/stimulation
When strong stimulation is needed

“And I just recently bought a pack of cigarettes, over the weekend, just because I had to
go to work at 5:00, and I only got two hours of sleep that night, so I was really off, like
super tired. So I went to work, and at my break, I went to buy a pack of cigarettes to
wake me up even more, so I could deal with customers and not seem tired. Because it’s
so immediate, the effect of nicotine.” (20 year old man)

When craving is strong

“It’s kind of hard to quit cigarettes though, it gives you that craving and you absolutely
need it.” (23 year old woman)

When stressed

“So there are times when I’m like, stressed out, or even if I’m just bored or had a long
day or will have a long day like today, I’ll definitely go out for a cigarette.” (28 year old woman)

As laxative

“So in the morning if I have to poop, I need a cigarette. Because I need to relax my body
to get stuff out.” (25 year old man)

Activities
After/before eating

‘I think after you eat and you’re really full, cigarettes are better. Like for me I like it a lot
better than my e-cig.’ (30 year old man)

After work-out

“Actually my favorite time to smoke cigarette is after a workout. Because you just worked
a lot of it out of your system, and then it hits you with the best head buzz, like you just
started it again.” (24 year old man)

After waking up/before going to bed

“[I have] been vaping for six months. I still smoke cigarettes twice a day. Once in the
morning after waking up and once in the evening before going to bed”. (31 year old woman)

After sex

“After a meal or after sex the e-cigarettes don’t cut it, you know what I mean?” (33 year old man)

Places/situations
When cigarette or smokers are nearby

“And it depends on if cigarettes are near you. Like you said your roommate smokes, and
my husband, when he’s home, he smokes cigarettes. So if there are cigarettes in my house,
and they’re right there, it’s harder than if I just don’t buy them.” (33 year old woman)

Special occasions

“So I’m a professional musician, so after gigs, usually. And then at rehearsals. Yeah, can’t
avoid it.” (32 year old man)

When not scheduled to meet anyone

“If I don’t have to see anybody for a few hours I’m going to smoke a regular cigarette.”
(26 year old female)

Outdoors

“I joke around it’s like I use e-cig to smoke indoors and use cigarettes to smoke outdoors.”
(35 year old man)

On the weekend/While partying

“I switch over to cigarettes on the weekend, when I am partying.” (22 year old man)

When socializing with friends

“Other people smoking. Like if you’re with a group, and people go, ‘Let’s go outside for a
smoke.’ Then you want to. It’s hard to be like, ‘I'll go with you, with my e-cig.’ I mean you can,
which is nice, but it’s easy to want a real cigarette in that situation.” (26 year old woman)

Other substances
When drunk

“When I’m drunk, I do prefer smoking cigarettes.”(27 year old man)

When using marijuana

“But also the weed factor plays into it, because then I also need a real cigarette.” (22 year old man)

With coffee

“I usually have to have a cigarette in the morning, when I’m drinking coffee.” (33 year old man)

E-cigarette substitute
When e-cigarette is not available

“Like I said, I don’t have that urge to smoke. The only time I will smoke a cigarette is if I
go out drinking, and this will die on me. Then I go out and buy a pack, or if I want to
have a cigarette I’ll have a cigarette. But then I’m fine, I don’t feel the urge to keep going.”
(30 year old man)

When switching from one e-cigarette
to another

“When I first started I quit smoking cigarettes for a good three or four months, I didn’t
have a single cigarette. And then I don’t know what happened, I had the little one like
that [e-cigarette], but it just wasn’t doing it for me, it wasn’t strong enough. So I switched
to the bigger one. But in that time period before I switched to the bigger one, I started
smoking cigarettes again.” (33 year old woman)

experimented with were unsatisfying or of poor quality.
As they switched between devices while trying to find the
one they liked, in between, they continued to use
cigarettes.

middle of a party or a concert the battery died or they ran
out of cartridges or e-juice, finding another e-cigarette
was not as easy as finding another cigarette. Participants
mentioned that the first few e-cigarette devices they
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Contexts of e-cigarette use

Places/situations

Table 3 lists the contexts of e-cigarette use that emerged
across the 12 focus groups, supported by quotes that all
authors agreed best exemplified the corresponding context. Overall, the contexts could be classified into three
broad categories: activities that encourage e-cigarette
use; places/situations that encourage e-cigarette use; and
use of e-cigarettes as tobacco substitutes.

Dual users mentioned that certain places or situations
were more conducive to e-cigarette use than cigarette
smoking, specifically: 1) at home/indoors (11 groups); 2)
when alone (4 groups); 3) inside a vehicle (9 groups); 4)
when there is no time to take a shower after “smoking”
(2 groups). Participants generally agreed that e-cigarette
use was more suitable for indoor use: the vapor did not
smell as bad and the risk of second hand exposure was
perceived to be minimal. Participants mentioned that
their non-smoking family members disapproved of their
smoking cigarettes indoors. However, the same family
members did not mind their e-cigarette use indoors. In
addition, some of the parents among the participants reported that while they would not smoke cigarettes
around their children, they freely used e-cigarettes
around their children at home.
Dual users preferred to use e-cigarettes while in their
private or work vehicle. They reasoned that smoking cigarettes in the car made the car smell bad. With ecigarettes, one did not need to worry about the smell.
The absence of cigarette-like smell also encouraged
some dual users to use e-cigarettes when they did not
have the time to take a shower after smoking. These
dual users did not like the smell of cigarette on them.
They were discreet smokers who smoked cigarettes only

Activities

Participants identified two activities that were conducive
to e-cigarette use as opposed to cigarette smoking: 1) before or during work-out/physical activity (8 groups); and
2) when working (5 groups). Participants in general
agreed that e-cigarette use was more conducive to physical activity. Specifically, participants mentioned that unlike cigarette smoking, e-cigarette use during or before
physical activity did not affect their ability to perform.
Cigarette smoking, on the other hand, made them feel
“drained-out” and weak and adversely affected their
breathing. Participants found it more convenient to use
e-cigarettes while working. Unlike cigarette, e-cigarette
use did not require them to take breaks to smoke. Coworkers were reported to be tolerant of their using ecigarettes as they worked.
Table 3 Contexts of e-cigarette use
Contexts

Quotes

Activities
Before/during work out or physical activity

“I use e-cig when I am engaging in more healthful activities.” (26 year old woman)

When working

“So it’s like when I’m working I can’t smoke a regular cigarette where I’m working at, so
I can smoke this indoors. So when I’m not on break, and then when I’m on break, I switch.”
(28 year old woman)

Places/situations
At home/indoors,

“My family, they don’t smoke. So it’s basically if I want to smoke I have to smoke my
e-cigarette and not a real cigarette, because I can’t smoke in the house. And of course
I’m not going to go outside and smoke a real cigarette in the rain, because that’s not
going to happen.” (28 year old man)

When alone

“Sharing e-cig is kinda gross. I mostly use e-cig when I am alone.” (22 year old man)

Inside a vehicle

“He went back to traditional cigarettes, and then he still uses his e-cig in his company
van and stuff. Because he can’t smoke in there.” (26 year old woman)

When there is no time to take a shower
after “smoking”

“When I don’t want to have to shower right after—e-cigarettes I like because I can
smoke it, when I’m not stressed out it takes the edge off, and then I don’t stink.”
(30 year old woman)

Tobacco substitute
When cigarette is not available

“Yeah when I don’t have cigarettes, I use my e-cig.” (24 year old man)

When hookah is not available

“I like hokaah too. Because of the flavors. And e-cigs are like mini-hookah to me,
without all the hassles of a hookah.” (23 year old woman)

When smoking is not allowed

“But cigarettes still, they fight the edge or what not. I’m smoking these, like the Logics.
These Logic things are like ten bucks and last, it’s supposed to be like a carton… not a
carton, but a pack of cigarettes, something like that. I’ll smoke one of those, keep it in my
pocket at all times, you know what I mean? If I’m on the bus, chilling in the mall somewhere,
as soon as I get out and there’s fresh air and I can smoke a cigarette, guarantee that cigarette
is coming out of my pocket” (35 year old man)
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commonly report smoking cigarettes as a means of
coping with stress [19].
Social influence may be an important barrier for
cigarette smokers trying to substitute cigarette smoking
with e-cigarette use. Mere physical proximity to individuals who possess or are smoking cigarettes may strongly
encourage cigarette smoking among dual users. In
addition, in social contexts where dual users are actively
interacting with smokers, they may be directly or indirectly pressured into smoking cigarettes.
Dual users may show a variety of cigarette use patterns. Some dual users may use e-cigarettes throughout
the week and use cigarettes on the weekend only; when
they are likely to be partying with friends—possibly
other smokers—and drinking alcohol. Other dual users
may use e-cigarettes continuously for months and
choose to use cigarettes on occasions that they consider
to be special (e.g., New Year, birthday). Yet others seem
to use cigarettes more frequently but secretly: they may
smoke cigarettes in private when they can keep the
smoking discreet but when interactions with people are
imminent they may prefer to use e-cigarettes.
Use of addictive substances such as alcohol, caffeine,
and marijuana may encourage cigarette smoking among
dual users. Co-use of cigarette and alcohol, cigarette and
marijuana, and cigarette and caffeine is widely prevalent
[20, 21]. Cigarette smoking is believed to enhance the reinforcing effects of alcohol, marijuana or caffeine [21–23].
The stimulating effects of nicotine perhaps contribute to
the increased subjective reinforcements associated with
co-use. Thus, skills managing other substance use may
matter greatly while trying to substitute cigarette smoking
with e-cigarette use. In general, smokers attempting to
quit smoking with the help of e-cigarettes may benefit
from cognitive-behavioral skills training. For example,
planning and vigilance seem important for regular, uninterrupted e-cigarette use. When e-cigarette users feel the
urge to vape and are unable to use their e-cigarette devices
for one reason or another, cigarettes serve as an easy substitute. If e-cigarette users are trained to manage their ecigarette devices they may be more likely to have the products available to them when needed. This study did not
probe participants’ views on the use of conventional Nicotine Replacement Therapy (NRT) products as substitutes of
e-cigarettes when e-cigarettes are not available. It may be of
interest to future research to determine e-cigarette users’
receptivity to conventional NRT products as substitutes for
e-cigarettes when e-cigarettes are not available.
An important point to note is that not all dual users
are cigarette smokers using e-cigarettes to quit smoking.
There are dual users who use e-cigarettes opportunistically as cigarette substitutes. Contexts of e-cigarette use
highlighted by the current findings elucidate such opportunistic use of e-cigarettes. E-cigarettes are a more

if they were not meeting anyone or had a chance to take
a shower and change clothes after smoking. Some dual
users believed smoking cigarettes or other tobacco products such as hookah to be a social activity. They perceived e-cigarette use to be essentially a solitary activity.
An e-cigarette was thought to be more personal, not as
easy to share as a cigarette or hookah.
Tobacco substitute

Across focus groups, 3 contexts emerged where ecigarette was likely to be used by dual users as a substitute for cigarettes or hookah. These comprised use of ecigarettes 1) when cigarette is not available; 2) when
hookah is not available; and 3) when smoking is not
allowed. Dual users who in general preferred cigarette or
other form of tobacco smoking to e-cigarette use tended
to use e-cigarette as a cigarette or tobacco substitute
when cigarette or hookah was not available and/or when
smoking cigarette or hookah was inconvenient or not permitted. These dual users used e-cigarettes to overcome
craving temporarily until they got the opportunity to
smoke tobacco. In the case of hookah users, however, ecigarettes were mentioned to provide a much more convenient alternative.

Discussions
Based on the current findings, it appears that cigarette
smokers switching over to e-cigarettes may continue to
use cigarettes when facing strong craving or the need for
strong stimulation, until they find an e-cigarette device
that satisfies such needs. Dual users seem to prefer cigarettes over e-cigarettes in situations where the need for
the physiological effects of nicotine is paramount. Cigarettes are known to deliver nicotine more efficiently into
the human body than e-cigarettes [15, 16]. Nicotine is a
stimulant that increases the arousal of the central nervous system (CNS) and the sympathetic nervous system
(SNS). Also, nicotine is an addictive substance that produces reinforcing effects by enhancing dopamine release
in the brain’s reward pathways [17]. Because of their
better nicotine-delivery efficiency cigarettes may better
satisfy smokers’ craving than e-cigarettes [18] and provide more immediate, intense stimulation. In addition,
cigarettes’ better nicotine delivery efficiency may be
why dual users prefer cigarettes over e-cigarettes to relieve stress, to enhance the reinforcing aftereffects of
food, sex, and physical activity or to use as laxatives.
Further, for some dual users the nicotine delivered
through cigarettes appear to provide the right level of
relaxation and stimulation, before going to bed and
after waking up, respectively. Although it is not clear
how the reinforcing effects of nicotine as a stimulant
help smokers relax or alleviate stress, smokers
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use patterns over a period of time cannot be ascertained.
Because of this limitation, we were not able to identify how
different contexts may influence frequency of cigarette and
e-cigarette use. Thirdly, the present sample represented
young adults (18–35 years old) only, because of which
some of our findings may apply to young adults exclusively
and not generalize to adolescents or older adults.

convenient and discreet alternative to cigarettes for indoor use and in situations where tobacco smoking is either
illegal or socially indiscreet. E-cigarette vapor does not
smell as harsh as cigarette smoke and does not linger in the
surrounding for long. Moreover, e-cigarette vapor is generally perceived to be less harmful than cigarette smoke [24]
and to involve lower second-hand exposure risks [25].
An interesting finding of the current study is the use
e-cigarettes as a hookah substitute. The smoke and
vapor delivered by hookah and e-cigarettes, respectively,
are both usually flavored. However, it takes time to set
up a hookah. For example, the hookah has to be assembled and the coal has to be lit properly. Besides, for
young adults, hookah smoking is a social activity; engaged in as a group. Participants indicated that hookah
smokers preferred using e-cigarettes when they did not
have time to set up a hookah or when they were alone
and felt the urge to smoke.
The current findings have important implications for
future research. Clearly, future research needs to determine what proportion of smokers who try e-cigarettes
continue to use e-cigarettes to control versus aid their
smoking behavior. Next, patterns and contexts of dual
use needs to empirically studied through daily assessments in dual users’ natural environments. Such research would give a clearer picture of how different
types of dual users use cigarettes and e-cigarettes. Such
research would also help clarify the relative importance
of different contexts in hindering smoking cessation or
aiding continued cigarette smoking.

Conclusions
Despite the limitations, this study is significant for advancing the current understanding of how dual use of
cigarettes and e-cigarettes occurs. To our knowledge,
this is the first study to attempt to elucidate the contexts
of e-cigarette and cigarette use among dual users. The
findings have important implications for application of
e-cigarettes in smoking cessation or tobacco harm reduction. First, the results highlight the fact that cigarettes smokers trying to switch over to e-cigarette use
may frequently give in to the triggers and cues that demand the more intense stimulating effects of cigarettes.
Second, continued cigarette smoking in one’s social environment may contribute strongly to dual use. Smokers trying to switch over to e-cigarette use may be easily
influenced into smoking cigarettes by friends and family
members who smoke cigarettes. Third, smokers trying to
replace cigarette smoking with e-cigarette use may need
to vigilantly manage their e-cigarette devices in order to
ensure that the devices are available when needed.
It is possible that effective application of e-cigarettes
in smoking cessation and/or harm reduction may partly
depend on improved technology on e-cigarettes’ part in
delivering nicotine efficiently. However, more importantly, promotion of e-cigarette use in smoking cessation
or harm reduction may need to be coupled with counseling focused on training smokers on how to manage ecigarette devices and behaviors and situations associated
with tobacco smoking. In addition, research is needed to
understand the characteristics of dual users who are
attempting to quit cigarette smoking versus those who
are using e-cigarettes to aid smoking habit. The opportunistic use of e-cigarettes to facilitate continued use of
cigarettes is obviously of concern.

Limitations

There are limitations to this study that need to be considered. One of the limitations is that participants across
focus groups represented different types of duals users.
For example, some participants were former dual users
whereas others were current dual users. Some dual users
were trying to use e-cigarettes to quit or reduce cigarette
smoking whereas others were confirmed cigarette smokers
who used e-cigarettes opportunistically, for convenience
(e.g., indoors) or to deal with withdrawal and craving in
situations where smoking cigarettes was not possible. Further, there might have been dual users in the sample who
had previously quit smoking but had relapsed because of
e-cigarettes. We failed to identify those dual users. Identifying such dual users would better elucidate contexts of
cigarette and e-cigarettes use among relapsed ex-smokers.
In general, it would be desirable to have the discussions
separated by the types of dual users. Because the discussions were not thus separated, in-depth study of dual use
contexts pertaining to each dual user type was not possible.
This limited the scope of our findings. Secondly, we did not
collect data on patterns of dual use. For example, based on
the current data, a participant’s cigarette versus e-cigarette
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New International Policy Guidelines Presented at the 16th World Conference on Lung Cancer

DENVER, COLO. (PRWEB) SEPTEMBER 07, 2015

The International Association for the Study of Lung Cancer
(IASLC) today issued a new statement on Tobacco Control and
Smoking Cessation at the 16th World Conference on Lung
Cancer (WCLC) in Denver. The statement calls for higher taxes on
tobacco products, comprehensive advertising and promotion
bans of all tobacco products and product regulation including
pack warnings.
“Tax policies that increased the cost of cigarettes have played a
prominent role in the reduction of cigarette smoking,” said Dr.
Kenneth Michael Cummings, Professor, Hollings Cancer Center,
Medical University of South Carolina and Co-Chair of IASLC’s
Tobacco Control and Smoking Cessation Committee.

IASLC Issues New
Statement on Tobacco
Control and Smoking
Cessation

Worldwide, lung
cancer is the
leading cause of
cancer death.

Cummings and the committee highlighted a recent estimate that
showed that doubling the inflation-adjusted price of cigarettes
could result in a 33 percent reduction in smoking prevalence.
Many low- and middle-income countries can accomplish this by
tripling the specific excise tax on tobacco. A low-specific excise
tax on tobacco is the main reason that, even after adjustment for
purchasing power, cigarettes are about 70 percent cheaper in many low-income countries
compared with high-income countries.

Cummings said that smoking is responsible for over 80 percent of all lung cancer cases, while
exposure to air pollution, radon, occupational exposures to chemicals and having a family
history of lung cancer likely account for the majority of the remaining cases. Worldwide, lung
cancer is the leading cause of cancer death. 939
http://www.prweb.com/releases/2015/09/prweb12946245.htm
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IASLC urges its members and others around the world to:
1. Join together to forcefully implement the World Health Organization’s Framework Convention
on Tobacco Control which has among its key provisions increasing cigarette prices via taxation
(to at least 70 percent of the retail price), prohibiting the sale of cigarettes to minors (less than
21 years of age), enacting and enforcing comprehensive cigarette marketing policies,
eliminating tobacco use in public locations, mandating graphic warnings labels on cigarette
containers, implementing public education campaigns to discourage the use of cigarettes and
providing tobacco cessation support.
2. Adopt legal reforms that allow people who smoke and their families to use the judicial system
to hold tobacco manufacturers civilly and criminally accountable for selling products that are
deadly when used as intended.
3. Support programs to prevent smoking initiation habits in children and in youth and recognize
that any attempts to induce nicotine consumption in this population should be avoided.
4. Implement tobacco cessation programs in their clinics, hospitals and cancer centers to assist
their patients in achieving the best possible outcomes from their cancer treatment.
5. Adopt policy measures that recognize the probable differences in the lung cancer risk of
alternative nicotine delivery products. Adopting policies that favor less dangerous (noncombustible) forms of nicotine delivery over cigarettes would provide a powerful incentive for
people who smoke to move away from cigarettes which in turn would have a profound impact
on global lung cancer rates in the coming decades.
Click here to read the entire tobacco declaration.
About the WCLC:
The WCLC is the world’s largest meeting dedicated to lung cancer and other thoracic
malignancies, attracting more than 7,000 researchers, physicians and specialists from more
than 100 countries. The conference goal is to increase awareness and collaboration so that the
latest developments in lung cancer can be understood and implemented throughout the world.
Falling under the theme of “Fighting Lung Cancer,” the conference will cover a wide range of
disciplines and unveil several research studies and clinical trial results. For the first time, IASLC
has invited survivors to attend the conference free of charge. For more information on the 2015
WCLC, visit: http://wclc2015.iaslc.org/.
About the IASLC:
The International Association for the Study of Lung Cancer (IASLC) is the only global
organization specifically dedicated to the study of lung cancer. Founded in 1974, the
association's membership includes nearly 4,000 lung cancer specialists in 80 countries. For
more information, visit: https://www.iaslc.org/.
###
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Abstract
Nicotine exposure has been associated with an increased likelihood of developing attention
deficit hyperactivity disorder (ADHD) in offspring of mothers who smoked during pregnancy.
The goal of this study was to determine if exposure to E-cigarette nicotine vapors during
late prenatal and early postnatal life altered behavior in adult mice.

Methods
Timed-pregnant C57BL/6J mice were exposed to 2.4% nicotine in propylene glycol (PG) or
0% nicotine /PG once a day from gestational day 15 until delivery. After delivery, offspring
and mothers were exposed to E-cigarette vapors for an additional 14 days from postnatal
day 2 through 16. Following their last exposure serum cotinine levels were measured in
female juvenile mice. Male mice underwent behavioral testing at 14 weeks of age to assess
sensorimotor, affective, and cognitive functional domains.

Results
Adult male mice exposed to 2.4% nicotine/PG E-cigarette vapors had significantly more
head dips in the zero maze test and higher levels of rearing activity in the open field test
compared to 0% nicotine/PG exposed mice and untreated controls. In the water maze test
after reversal training, the 2.4% nicotine/PG mice spent more than 25% of time in the new
location whereas the other groups did not.

Competing Interests: The authors have declared
that no competing interests exist.
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Conclusion
Adult male mice exhibited increased levels of activity in the zero maze and open field tests
when exposed to E-cigarette vapor containing nicotine during late prenatal and early postnatal life. These findings indicate that nicotine exposure from E-cigarettes may cause persistent behavioral changes when exposure occurs during a period of rapid brain growth.

Introduction
Exposure to nicotine during fetal and/or postnatal life in animal and human studies has been associated with changes in adult behavior. [1–3] With the increasing popularity of E-cigarettes among
people of child bearing age it is likely that offspring of E-cigarette users will be exposed during pregnancy and childhood to E-cigarette vapors that contain nicotine. Using a murine model we were
interested in determining if exposure to E-cigarette vapors that contain nicotine could lead to
behavioral changes into adult mice when exposures occurred during a period of rapid brain growth.
Systemic levels of cotinine have been reported in people who use E-cigarettes containing nicotine solutions. [4] In addition detectable cotinine levels have been measured in non-users exposed
to E-cigarette vapors that contain nicotine, with cotinine levels similar to that of people exposed
to secondhand tobacco smoke. [5] Although studies have reported that exposure to nicotine during early life can lead to changes in adult behavior, little is known whether exposure during early
development to E-cigarette vapors that contain nicotine can cause behavioral changes in adults.
In this study mice were exposed to E-cigarette nicotine vapors during late gestation and
early postnatal life. The majority of E-cigarette vapor exposure was given during early postnatal
life (postnatal day 2–16) to model an infant/child exposure to an E-cigarette user. In the
mouse, brain growth during this period of postnatal life correlates with third trimester brain
growth in the human. [6] [7] The goal of the study was to determine if exposure to E-cigarette
nicotine vapors during a period of rapid brain growth was associated with behavioral changes
in adult mice. To this end mice were exposed to E-cigarette vapors containing nicotine from
gestational day 15–19 and from postnatal day 2 through 16. Male adult mice then underwent
behavioral testing at 14 weeks of age to assess sensorimotor, affective, and cognitive functional
domains, with specific procedures carried out in each domain to encompass motor learning
and general activity, tests of anxiety-like behaviors, and cognitive flexibility.

Methods
Mice
Timed pregnant C57BL/6J mice were obtained from NCI (Bethesda, MD) and all experiments
were performed in a C57BL/6J background. The animals were maintained under 12-hour
light/dark cycles in a clean environment. Experiments were conducted in accordance with the
standards established by the United States Animal Welfare Acts, set forth in NIH guidelines
and the Policy and Procedures Manual of the Johns Hopkins University Animal Care and Use
Committee. All experiments were approved by the Animal Care and Use Committee at Johns
Hopkins University under protocol # MO12M255 approved 7/21/2014. Neonatal mice were
euthanized by administration of isofluorane.

E-cigarette
Joyetech 510-T E-cigarettes were used for all experiments with 510-T tank cartridges, atomizer
and battery. The E-cigarette nicotine solutions were obtained from Johnson Creek in 0% and
2.4% nicotine solutions with no flavoring. Refillable cartridges were used.

PLOS ONE | DOI:10.1371/journal.pone.0137953 September 15, 2015
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E-cigarette chamber and exposure
The E-cigarette (EC) puffs were actuated by a pump (Masterflex 7523–80 L/S Digital Peristaltic
Pump Drive) programmed to cycle every 15 seconds. Each actuation was 6 seconds in duration
and allowed EC vapors to move through the tubing and fill the chamber. The size of the chamber was 13.5 cm x 9 cm x 8.7cm. Timed pregnant mice from gestational day 15 to 19 were
placed in the chamber and exposed to E-cigarette vapors (2.4% nicotine/PG or 0% nicotine/
PG, 600 μl) once a day for approximately 20 minutes. Pups were then exposed to E-cigarette
vapors (2.4% nicotine/PG or 0% nicotine/PG) once a day from postnatal (PN) day 2 through
16. Postnatal nicotine exposure was approximately 2.1 mg a day. This amount was calculated
based on 600 μl of 2.4% nicotine solution being vaped into a chamber which contained a
mother and pups. During postnatal exposure the number of pups per litter and the female/
male ratio were as follows: The 0% nicotine/PG exposure mice were obtained from 4 litters
with 7, 7, 8 and 9 pups respectively in which 42% were males. From these all males (n = 13)
were used for behavioral studies. The 2.4% nicotine/PG exposed mice were obtained from 3 litters that contained 6, 7 and 9 pups respectively in which 57% were males. From these all males
(n = 8) were used for behavioral studies. Untreated mice were obtained from 2 litters that contained 6 and 5 pups respectively in which 64% were males. From these all males (n = 7) were
used for behavioral studies at 14 weeks of age.

Serum cotinine
Whole blood was obtained from the right ventricle using a 23 gauge needle and spun at 4°C for
10min at 1500 rpm. Serum was isolated and spun again for 5 minutes at 1500 rpm. Serum was
then placed in liquid nitrogen and transferred to -80cfvC until analyzed. Blood was drawn
from pups starting at 17 hours post exposure to E-cigarette vapors. Cotinine levels in an aliquot
of 10 μl sample were first spiked with 5 μl of D3 labeled cotinine standard at 1ppm and then
extracted by 30 μl of methanol with 0.1% formic acid by mixing and sitting on ice for 10 minutes. The mixture was then centrifuged at 4°C for 10 minutes, and the supernatant was transferred to a HPLC sample vial and mixed with 155 μl of 5 mM heptafluorobutyric acid (HFBA)
for LCMS analysis. The LCMS system used for cotinine quantification consisted of an UPLC
system (Waters) and a Xevo G2S QTof (Waters) mass spectrometer. An Aquity UPLC HSS T3
column (2.1x150mm, 1.8 mm) was used for the chromatographic separation. The column oven
was set at 30°C. Solvent A was 1 mM HFBA and solvent B was 100% methanol. The LC gradient program was the following: 5% B from 0 to 2 minutes, linear gradient to 20% B from 2 to
3.5 min, 20% B from 3.5 to 6 minutes, linear gradient to 95% B from 6 to 7 min, 95% B from 7
to 9 minutes, and then equilibrating the column with initial conditions for 2 min with a flow
rate of 0.4mL/min.
The mass spectrometer was operated in positive MS scan mode, with a source temperature
at 120°C, desolvation temperature at 500°C, desolvation nitrogen gas flow rate at 1000L/hour,
the cone gas flow rate at 50.0 L/hour, and the sample cone voltage at 30v. TargetLynx (Waters)
was used for quantitative analysis. Quantification traces for cotinine and D3-cotinine were m/z
177.1 and 180.12 respectively.

Behavioral testing
Behavioral testing was done starting at 14 weeks of age. A total of 28 male mice underwent testing (0% nicotine/PG, n = 13, from four litters and 2.4% nicotine/PG, n = 8, from three litters,
untreated, n = 7 from two litters). Food and water were available ad libitum. The vivarium was
maintained at 25° C and on a 12:12 hour light:dark cycle with lights on at 0700 h and all testing
occurred between 0900h–1500h. The following behavioral tests were performed: Rotarod: The
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rotarod (Accuscan, Columbus, OH) consisted of a semi-enclosed chamber containing a beam
(Ø = 3 cm, length = 5 cm) suspended above the floor. A mouse was placed on the beam in the
orientation opposite to that of its rotation so that forward locomotion is necessary for fall
avoidance. Over a 2-minute trial, the rotarod gradually accelerated without jerks from 0–40
rpm. Latencies for the mice to fall from the rod were automatically recorded by a computer.
Each mouse was given 4 trials with a 10-minute intertrial interval (ITI) on each of the 3 consecutive days. Elevated zero maze: The elevated zero maze (Med Associates, St Albans, VT) consisted of a circular platform, equally divided into 4 quadrants and elevated above the floor: 2
quadrants on opposite sides were enclosed by walls and the other 2 quadrants were open and
bordered by a lip. The mouse was placed at one closed arm entrance and allowed to move freely
for 5 minutes. Behavior maze was monitored by an overhead mounted camera and tracking
system. The light–dark box test: The light-dark test was carried out in a chamber (20.3 x 20.3
cm, Accuscan, Columbus, OH) mounted within sound attenuating shells. The chamber was
divided into two compartments separated by a partition with a small opening allowing the
mouse the pass through. One compartment was lighted with white light while the other was a
smaller, opaque, and dark. Behavior was monitored via a grid of invisible infrared light beams
mounted on the sides of the walls of the arena. Data was collected and analyzed via VersaMax
Analyzer software (Accuscan, Columbus, OH). Each session started by placing the mouse in
the dark compartment and allowing it to move freely for 5 minutes. The open field test: All
procedures were carried out in a square open field chamber (40.6 x 40.6 cm, Accuscan, Columbus, OH) mounted within sound attenuating shells. Behavior was monitored via a grid of invisible infrared light beams mounted on the sides of the walls of the arena. Data was collected and
analyzed via VersaMax Analyzer software (Accuscan, Columbus, OH). To examine activity levels and habituation, mice were exposed to the test chambers for 30 minutes on each of two consecutive days. To begin a session, each mouse was placed in the center of the chamber and
allowed to move about freely. The Morris water maze task with reversal learning: The water
maze used for the spatial navigation task consisted of a circular tank (Ø = 1.5m), filled with
water between 23–25°C and rendered opaque by the addition of non-toxic white paint. The
pool was surrounded by a black curtain containing an arrangement of spatial cues of various
shapes and sizes affixed on a white background. Mice were trained to locate an escape platform
positioned 1 cm below the surface of the water. This test was carried out in 3 phases: Phase 1:
Place training to a hidden location, on days 1–4, each mouse had 3 training trials per session, 2
sessions per day separated by 3 hours. In each session, the mouse was placed in one of the 4
start locations, equally spaced around the perimeter of the tank; start locations varied between
trials. The mouse was allowed to swim for 60 seconds or until the platform was located. If the
platform was not located within 60 seconds, the mouse was placed on the platform by the
experimenter for 10 seconds and then placed in a home cage under a heat lamp for a 5 minute
ITI. On day 5, a probe session was performed where in a 60 second trial the platform was made
unavailable by retracting for the first 30 seconds and then made available for the last 30 seconds
by raising it to its original position. The first 30 seconds of the probe trial was used to test the
development of spatial bias in searching for the escape platform and the last 30 seconds to
allow the mouse to escape. Phase 2: Reversal Learning: On days 6 and 7, the platform was
relocated to the quadrant opposite that on days 1–4 and mice were trained to the new location.
To monitor development of spatial bias for new location, 30-second probe trials were performed at the beginning of day 7 (before daily place training) and day 8. Phase 3: Cue training:
On day 8, each mouse was given cue-training trials (2 sessions of 2 trials) in which the platform
was visible (1 cm above water surface). Each trial followed the same procedure as the Place
training phase, except that the location of the escape platform varied between trials and was
placed in one of the 2 quadrants not used during Phase 1 and 2.
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Statistics
Statistical analyses were run in SYSTAT 12 (SYSTAT software, Inc., San Jose, CA). The elevated zero maze was analyzed with a One-way ANOVA with Treatment (0% Nicotine, 2.4%
Nicotine, Room Air Control) as the factor. Rotarod data, open field, and water maze data was
analyzed with a Two-way ANOVA with repeated measures. For the rotarod, open field, and
rearing data, Treatment (0% Nicotine, 2.4% Nicotine, Room Air Control) was the between factor and Day was the within factor; for open field; for the water maze training data, Treatment
(0% Nicotine, 2.4% Nicotine, Room Air Control) was the between factor and Session was the
within factor, and for water maze probe data, Treatment (0% Nicotine, 2.4% Nicotine, Room
Air Control) was the between factor and Quadrant was the within factor. An alternate analysis
of data was performed using nested mixed models, (S1 Text. Analysis using Nested Mixed
Modeling).This method was done to account for litter-based effects and to provide estimates of
variance due to litter.[8]

Results
Weights and plasma cotinine levels
On postnatal (PN) day 2 following delivery, pups and their mothers were exposed to 14 days of
E-cigarette vapors. On the first day of postnatal exposure the mean weight of pups exposed to
0% nicotine/ PG from GD 15–19 was significantly less than 2.4% nicotine/PG or age-matched
untreated control pups. At 7 days of postnatal exposure to E-cigarette vapors, the mean weight
of the 2.4% nicotine/PG exposed mice was significantly less than age-matched untreated controls and remained so throughout the 14 days of E-cigarette vapor exposure (Fig 1(A)). The
mean weight of the 0% nicotine/PG mice also remained significantly less than the untreated or
2.4% nicotine/PG exposed mice throughout the postnatal exposure.
The nicotine exposure was approximated at 2.1 mg/day in pups exposed to 2.4% nicotine
vapors. This amount did not include exposure from other sources such as breastmilk or contact
with nicotine on fur. As a biomarker for systemic nicotine absorption, serum cotinine levels
were measured from female pups at the end of the 14 days of postnatal exposure and within
the first half-life of cotinine. The mean serum cotinine levels in the 2.4% nicotine/PG exposed
mice was 23.7±4.2 ng/ml. Mean serum cotinine levels in 0% nicotine/PG mice and untreated
control mice were 2.8±0.3 ng/ml and 1.0±0.001ng/ml respectively (Fig 1(B)). The male mice in
each group were weaned at 3 weeks of age and underwent behavioral testing at 14 weeks of age.

E-cigarette vapor exposure and behavioral testing in adult male mice
Male mice underwent behavioral testing at 14 weeks of age. No difference in mean weights
were found between the untreated (26.41± 2.35 grams) and 2.4% nicotine/PG exposed mice
(27.95 ± 2.38) or 0% nicotine/PG exposed mice (25.34± 1.85). However there was a modest but
significant difference in weights between the 2.4% nicotine/PG and 0% nicotine/PG mice
(p<0.01). On the rotarod test no differences were found between the groups of mice tested. All
three groups were able to maintain balance on the rod with an increased latency to fall as training progressed (Fig 2). This was confirmed by ANOVA, which yielded a main effect of Day
(F(2,50) = 21.524, p < 0.001), but not of Treatment or Day x Treatment interaction.
In the open field test, a test designed to assess general activity levels, gross locomotor activity
and exploration habits in mice over a two day testing period, there was a main effect of Day
(F1,25 = 4.994, p = 0.035) (Fig 3A and 3B). There was no effect of Treatment or Day x Treatment interaction. Given the possibility that Day 2 behavior was influenced by Day 1 behavior,
t-tests were used to compare distance travelled on Day 1 between the 2.4% nicotine/PG
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Fig 1. (A) Daily weights during 14 days of postnatal exposure to E-cigarette vapors starting at PN day 2. From 7–14 days of postnatal exposure,
pups exposed to 0% nicotine/PG or 2.4% nicotine/PG E-cigarette vapors had significantly lower weights compared to untreated mice (RA) (* p<
0.02). Mice exposed to 0% Nic/PG E-cigarette vapors were significantly smaller than 2.4% Nic/PG and room air mice throughout the exposure
(p<0.03, error bars represent standard error of the means) (n = 11–31). (B) Serum cotinine levels from female pups exposed to 14 days of 2.4% Nic/
PG or 0% Nic/PG E-cigarette vapors or room air controls (n = 4–7, error bars represent standard deviations).
doi:10.1371/journal.pone.0137953.g001

exposed mice and each of the other two groups, (Fig 3(C)). Mice exposed to 2.4% nicotine/PG
travelled significantly greater total distances than mice exposed to 0% nicotine/PG (t19 = 2.205,
p<0.04) and tended to travel a greater distance than mice exposed to room air (t13 = 1.857,
p<0.09).
Rearing behavior was increased significantly in mice exposed to 2.4% nicotine/PG compared to the other groups. There was a significant main effect of Treatment (F1,25 = 7.438,
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Fig 2. Rotarod Test. Mean latency to fall during the three training sessions. There was no difference between any of the treatment groups from day 1
through day 3. As training progressed all groups of mice demonstrated increased latencies before falling which was confirmed by ANOVA, which yielded a
main effect of Day (p < 0.001). (n = 7–13)
doi:10.1371/journal.pone.0137953.g002

p = 0.003) in the absence of an effect of Day or Day x Treatment interaction. Analysis of each
individual day revealed mice exposed to 2.4% nicotine/PG had a greater number of rears than
mice exposed to 0% nicotine/PG on both days (t- test p<0.0001, Day1; p<0.007, Day 2), and
also a greater number of rears than mice exposed to room air on Day 1 (p<0.008,Fig 3(D)).
Anxiety-like behaviors were assessed on the elevated zero maze test and in the light/dark
transition test. The time spent in open sections did not differ between the groups in the elevated zero maze test. Head dips, however, a measure of exploration [9], yielded a main effect of
Treatment (F(2,25) = 4.977, p = 0.015), (Fig 4). Follow-up analysis with t-test revealed that the
2.4% nicotine/PG mice had significantly more head dips compared to either the 0% nicotine/
PG (p < 0.01) or the room air mice (p < 0.04). Data from the light-dark test showed that the
2.4% nicotine/PG mice tended to enter the lighted chamber more quickly (latency: ANOVA,
p<0.53), and to spend more time in the lighted chamber than the other two groups, but these
differences were not significant (duration: ANOVA, p<0.36).
To assess spatial learning and cognitive flexibility mice were trained to navigate to a hidden
platform in a water maze, followed by reversal learning. Over the course of training in the initial phase, all three groups learned to navigate to the hidden platform equally well (Fig 5(A)) as
confirmed by a significant main effect of Session (F7,175 = 23.283, p < 0.001) in the absence of a
main effect of Treatment or a Session x Treatment interaction. Upon completion of place training, development of a spatial bias for the platform location was assessed in a probe trial. Spatial
bias was measured as the percent time spent in the target quadrant vs. the opposite quadrant
during the probe trial. All three treatment groups spent more time in the target quadrant
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Fig 3. Open Field Test. (A-B) There was a main effect of Day (F1,25 = 4.994, p = 0.035). There was no effect of Treatment or Day x Treatment interaction. (C)
t-tests were used to compare distance travelled on Day 1 between the 2.4% nicotine/PG exposed mice and each of the other two groups. Mice exposed to
2.4% nicotine/PG travelled significantly greater total distances than mice exposed to 0% nicotine/PG (t19 = 2.205, p<0.04) and tended to travel a greater
distance than mice exposed to room air (t13 = 1.857, p<0.09). (D) Rearing behavior was significantly increased in mice exposed to 2.4% nicotine/PG
compared to the other groups. This was confirmed in a significant main effect of Treatment (F1,25 = 7.438, p = 0.003) in the absence of an effect of Day or Day
x Treatment interaction. Analysis of each individual day revealed mice exposed to 2.4% nicotine/PG had a greater number of rears than mice exposed to 0%
nicotine/PG on both days (t test p<0.0001, Day1; p<0.007, Day 2), and also a greater number of rears than mice exposed to room air on Day 1 (p<0.008).
(n = 7–13)
doi:10.1371/journal.pone.0137953.g003

relative to the opposite quadrant indicating that all mice developed a spatial bias for the target
quadrant (Fig 5(B)). This was confirmed in a repeated measures ANOVA that yielded only a
significant main effect of Quadrant (F 1,25 = 40.724, p < 0.0001). There was no main effect of
Treatment or a Quadrant x Treatment interaction.
Following the completion of place training all mice were given reversal learning training trials. In these trials the hidden escape platform was relocated to the quadrant opposite the one
used during place learning. Fig 5(C) depicts the latencies for each group to reach the platform
at the new location over the four training sessions. Similar to training during initial place learning, all three groups decreased the time to the escape platform over the course of training. As
before, analysis yielded only a significant effect of Session (F3,75 = 29.567, p < 0.001), and there
was no main effect of Treatment or a Session x Treatment interaction. To assess acquisition of
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Fig 4. Elevated Zero Maze Test. Head dips were significantly greater in the 2.4% nicotine/PG mice compared to either the 0% nicotine/PG or the untreated
mice (RA). (n = 7–13)
doi:10.1371/journal.pone.0137953.g004

spatial bias to the new platform location during reversal training, a probe trial was given to all
mice after the first two sessions of training as well as after the completion of all reversal training
(after 4 sessions of training). Spatial bias was again measured as the percent time spent in the
target quadrant vs. the opposite quadrant. The results for the first probe trial interpolated after
the second reversal training session demonstrated no significant effect of Quadrant (F1,25 =
0.611, p < 0.442) nor was there an effect of Treatment or Quadrant x Treatment interaction.
Fig 5(D) depicts the percent time in each quadrant during the final probe trial after all training
had been completed. In this trial the 2.4% nicotine/PG exposed mice trended towards a spatial
bias for the new platform location, however analysis yielded only a marginal effect of Quadrant
(F1,25 = 2.986, p < 0.096). The marginal effect prompted an analysis by one sample t-tests to
compare each groups time in the new location to chance (25%), and only the 2.4% nicotine/PG
exposed mice spent significantly more than 25% of time in the new location (t7 = 2.632,
p < 0.034).
Finally, after all training and probe tests were completed, all mice were given cued trials in
which the platform was visible to verify that none had any sensorimotor or visual defects that
would interfere with performance in the water maze. Performance on cue training trials was
measured by the mean latency to the visible platform (14.60 ± 6.61 for 2.4% nicotine mice,
15.47 ± 9.22 for 0% nicotine mice, 13.16 ± 6.49 for room air mice, overall). There were no significant treatment differences demonstrating that all groups were equally proficient at locating
the visible platform (ANOVA, p<0.81).
To assess the robustness of our results, we performed an alternate analysis of our data using
nested mixed models. [8] This allowed us to account for litter-based effects and to provide estimates of variance due to litter, (S1 Table. Estimates for the Percentage of Variation due to Litter-Related Effects). The results based on E-cigarette exposure found to be significant (p<0.05)
by ANOVA testing were also significant by mixed modelling, (S1 Text. Analysis using Nested
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Fig 5. Water Maze testing with reversal learning. (A) Latency to the hidden platform during the initial place training phase. Over the course of training all
three groups learned equally well to navigate to the hidden platform. (B) Illustration of data from trials in which the platform was unavailable. The figure shows
the percent of time each group spent in the quadrant where the platform is normally located (Quad 1- target platform) versus the quadrant opposite of that
(Quad 3). All three groups spent more time in the Target quadrant (Quad 1) relative to Quad 3 (p<0.001), (white line represents chance levels (25%). (C)
Latency to locate hidden platform at new location in reversal training trials. Similar to training during initial place learning, all three groups decreased the time
to the escape platform in a similar manner (p<0.001). (D) The percent time in each quadrant during the final probe trial after all training has been completed.
In this trial the 2.4% nicotine/PG exposed mice trended towards a spatial bias for the new platform location, however analysis yielded only a marginal effect of
Quadrant (F1,25 = 2.986, p < 0.096). The marginal effect prompted an analysis by one sample t-tests to compare each groups time in the new location to
chance (25%), and only the 2.4% nicotine/PG exposed mice spent significantly more than 25% of time in the new location (t7 = 2.632, p < 0.034, n = 7–13).
doi:10.1371/journal.pone.0137953.g005

Mixed Modeling). The only substantial difference between the ANOVA-based analyses and
the mixed model analyses was that for the total distance travelled in the open field test, the
ANOVA test yielded only a significant main effect of Day (p = 0.035), whereas the mixed
model did not demonstrate a significant main effect of Day (p = 0.35), but did show a main
effect for Nicotine (p = 0.040).

Discussion
In this study adult male mice previously exposed to E-cigarette nicotine vapors during late prenatal and early postnatal life, demonstrated increased levels of activity in the zero maze and
open field test compared to mice exposed to E-cigarette vapors containing 0% nicotine and
untreated controls. These findings suggest that nicotine exposure to E-cigarette vapors during
a period of rapid brain growth can cause behavioral changes in adult male mice.
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At the end of 14 days of postnatal exposure, juvenile mice exposed to 2.4% nicotine vapors
had significantly higher serum cotinine levels compared to untreated or 0% nicotine vapor controls and significantly lower mean body weights than untreated controls. Interestingly the 0%
E-cigarette vapor exposed juvenile mice had lower mean body weights than both untreated and
2.4% nicotine exposed mice. Although mothers and pups were only exposed to E-cigarette
vapors for approximately 20 minutes a day, possible disruption in feeding or stress from exposure to E-cigarette vapors may have adversely affected weight compared to untreated controls.
An association between attention deficit hyperactivity disorder and low intellectual performance has been reported in young adults born small for gestational age who were born at term.
[10,11]
Nevertheless, we found that only mice exposed to 2.4% nicotine vapors and not 0% nicotine
vapors had behavioral changes as adults compared to untreated controls. The 2.4% nicotine
exposed mice were exposed to approximately 2.1 mg of nicotine/day, estimated from the daily
amount of nicotine solution vaped into the chamber and adjusted for number of mice exposed
in the chamber. Pups likely received additional nicotine exposure through breastmilk. A mean
serum cotinine level of 23.7 ± 4.2 ng/ml was found in juvenile pups exposed to 2.4% nicotine
vapors. Similar levels have been reported in newborns of mothers who smoked. Ivorra and colleagues measured plasma cotinine levels of 31.7 ± 8.6 ng/ml and 59 ± 13.3 ng/ml, 48 hours
after birth, in newborns of mothers that reported moderate and heavy smoking. [12] In another
study Chazeron and colleagues, reported a mean plasma cotinine level of 76 ng/ml in newborns
of mothers who reported smoking.[13] Taken together our findings suggest that changes in
adult behavior are associated with high nicotine exposure rather than lower total body weight
caused by exposure to E-cigarette vapors.
No differences were noted between untreated controls and adult mice previously exposed to
0% nicotine containing vapors in any of the behavioral tests. However mice previously exposed
to nicotine containing E-cigarette vapors had a significant increase in mean number of rearing
and head dipping behaviors compared to untreated and 0% nicotine containing E-cigarette
vapor controls. In the open field test, nicotine exposed mice also traveled longer distances during day one of testing compared to mice previously exposed to 0% nicotine/PG vapors. An
increase in attention deficit hyperactivity disorder (ADHD) has been reported in offspring of
mothers who smoked during pregnancy. [14,15] Previous studies in mice and rats exposed to
prenatal and/or postnatal nicotine have also shown an increase in hyperactivity behavior,
impaired inhibitory control and increased aggression. [16–20] [21,22] Findings from our study
suggest that exposure during late prenatal and postnatal life to E-cigarette nicotine vapor can
cause increased locomotor activity in young adult male mice.
In the water maze test followed by reversal learning the 2.4% nicotine exposed mice spent
significantly more than 25% of time in the new location suggesting a tendency towards
increased cognitive flexibility. Nicotine has been shown to improve cognition when administered acutely and has been investigated as a cognitive enhancer to mitigate cognitive deficits in
diseases such as Alzheimer’s, schizophrenia and ADHD. [23] Studies in rodent models have
showed mixed results with regard to nicotine enhancing cognitive flexibility. Schneider and
colleagues exposed pregnant rats to nicotine containing water during gestation and reported
less anxiety-related behavior, more anticipatory responses and fewer omission errors in the
Five-Choice Serial Reaction-Time Task in adolescent offspring.[19] Alkam and colleagues
exposed pregnant C57BL/6J mice to nicotine sweetened water during various gestational and
early postnatal time points and found some deficits in working memory, object-based attention, and prepulse inhibition in offspring which was dependent on age during nicotine exposure. [24]
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For analyses in this study, the statistical unit was an individual adult animal, rather than litter. This previously reported approach [25] [26] was used in our study to minimize the number
of animals needed and because E-cigarette vapor exposure occurred predominately during
postnatal life (4 days prenatal vs. 13 days postnatal), with behavioral studies performed in adult
mice at 14 weeks of age. However, recognizing that the common environmental effects as
encompassed by the litter may be a confounding factor with regards to the limited prenatal
exposure in our study, we performed alternative analyses to account for litter effects using
nested mixed models with random intercepts and slopes, and unstructured covariance.[8]
Additionally, our nested mixed models also provide estimates of variance due to litter effects,
which were generally minimal. We found that testing results related to exposure and identified
as significant by the original ANOVA testing were also significant using mixed modeling. The
exception was time spent in open sections of the elevated zero maze test in which the original
ANOVA testing was not significant, whereas analysis performed by mixed modeling identified
a significant effect for nicotine.
There were limitations to our study. Adult behavioral outcomes may differ depending on
the developmental period of exposure, genetic background/species, sex and/or dose of nicotine
used[27] and these variables were not explored in this study. In our study juvenile mice
exposed to 0% nicotine containing vapors had low levels of serum cotinine, suggesting low
dose nicotine contamination in the 0% E-cigarette solution used. Nevertheless the adult mice
previously exposed to E-cigarette vapors containing 0% nicotine had similar behavioral testing
as the untreated adult mice. Behavioral responses were also evaluated using a test battery and
each animal was included in all behavioral assessments. This allowed for maximal collection of
data from a limited sample. In addition since a previous behavioral test can impact later behavioral performance the order of testing was preformed from least to most invasive consistent
with other investigators that have utilized test batteries [28] however we cannot know for certain whether no test order interactions exist. Finally chronic nicotine exposure during in utero
and early postnatal life has been reported to alter density of nicotinic acetylcholine receptors
(nAChR), decrease total brain DNA content and prematurely stimulate nAChRs. [29] Future
studies are needed to determine the effect of nicotine from E-cigarette vapors and neurotransmitter expression and regulation in the developing brain.
In summary our findings indicate that exposure during late in utero and early postnatal life
to E-cigarette vapors that contain nicotine can lead to behavioral changes in adult male mice.
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Abstract: Tobacco smoking is the largest single preventable cause of many chronic diseases
and death. Effective treatments exist; however, few smokers use them and most try to quit by
themselves. Most of the tobacco cigarette’s toxicity is related to the combustion process. Models
of harm reduction applied to tobacco suggest that switching from inhalation of combustible
products to a noncombustible nicotine delivery product would likely result in a vast reduction
in tobacco-related death and illness. Currently available evidence raises no doubt that electronic
cigarettes (e-cigs) are by far less harmful than smoking (although probably not absolutely safe)
and have the potential to be the most effective tobacco harm reduction products due to their
unique property of resembling smoking and providing satisfaction to the user. A lot of controversy is surrounding e-cigs and their regulation, much of which is based on the precautionary
principle. Although monitoring and further research is definitely needed, the arguments used to
implement severe restrictions or bans are mostly hypothetical, weakly supported by evidence, and,
in some cases, derived from mispresentation or misinterpretation of the study findings. Regulators should keep in mind that the target population is smokers who want to reduce or quit their
deadly tobacco consumption. To achieve this goal, smokers should be honestly informed on the
relative harmfulness of the different products. E-cigs are not tobacco products and are not used
as medications. For this reason, a specific regulatory scheme is needed, separate from tobacco or
medicinal products regulation. Regulation should implement specific quality criteria for products,
rules for the exclusion of chemicals of reasonable concern, and appropriate testing for possible
contaminants. Additionally, manufacturing standards derived from the food industry should
be implemented and adjusted for specific conditions related to e-cigs. Finding the appropriate
balance between safety and acceptability of use by smokers will be important in achieving the
maximum public health benefit. Labeling should be specified, with warnings about exposure to
skin or through ingestion and discouragement of use by nonsmokers, related to the presence of
nicotine. Finally, advertising and marketing should not be banned, but appropriately regulated in
order to encourage use by the intended population while avoiding use by never-smokers. E-cigs
should be appealing to smokers (but not to nonsmokers), while availability and pricing should
be strong competitive advantages of e-cigs relative to tobacco cigarettes.
Keywords: electronic cigarettes, nicotine, smoking, tobacco harm reduction, precautionary
principle, regulation

Introduction
Tobacco smoking is classified as a chronic relapsing mental disorder.1,2 Most users
struggle to achieve long-term abstinence, and often relapse. Although the potential role of
substances found in tobacco or its smoke other than nicotine has not been ruled out (eg,
monoamine oxidase A and B inhibitors),3,4 nicotine is considered to be the main addictive
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ingredient in tobacco that causes and sustains tobacco dependence.5 Tobacco smoking is the largest single preventable cause
of many chronic diseases, including cancers, pulmonary, and
cardiovascular diseases, and currently causes more than 5 million deaths worldwide each year.6 It is predicted that smoking
will be responsible for approximately 1 billion tobacco-related
deaths during the 21st century.7 Quitting early in life (before
the age of 35 years) reduces by more than 90% the overall risk
of morbidity and mortality both in men and women, but quitting at any age is beneficial.8,9 Effective treatments (including
behavioral counseling, nicotine replacement therapy [NRT],
bupropion, and varenicline) exist and are effective across a
broad range of populations. But in practice, most smokers try
to quit by themselves, which is the least effective method, and
every year approximately 40% do quit for at least 1 day, but
approximately 80% of smokers who attempt to quit on their
own return to smoking within 1 month, and only 3% of smokers
successfully quit each year.5 It is therefore important that efforts
are made to reduce the harmfulness for those who cannot, or
do not want to, stop.

Tobacco harm reduction
Cigarettes are the most deadly smoked tobacco product,
because most toxicity is related to the burning process, and
the health hazards of cigarette smoking are well known.8
Smoke is harmful (the combustion of any plant produces
toxic substances such as carcinogens, carbon monoxide,
oxidant gases, and solid fine particles), and smoking is the
most addictive route of administration for a drug (eg, crack
vs cocaine) because it rapidly delivers high doses of the drug
to the brain.10,11 Nicotine is not completely harmless, but it is
not responsible for most of the diseases due to tobacco use.
Unfortunately, over the years, nicotine has been associated
with tobacco-related diseases in many media campaigns
against smoking. Because of this, there are strong barriers to
the use of nicotine for the treatment of tobacco dependence,
coming not only from tobacco users, but also from the medical community.12,13
Tobacco harm reduction is a strategy of reducing the
net damage to health associated with the use of combustible tobacco products. Models of harm reduction applied
to tobacco suggest that the use of noncombustible, less
toxic, nicotine-containing products would be better than
cigarette smoking and would limit tobacco-related deaths
and disabilities. The sooner the action starts and the less
hazardous the product is, the greater the harm reduction.14
Switching smokers from inhalation of combustible products
to a noncombustible nicotine-delivery product would likely
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result in a vast reduction in tobacco-caused death and illness,
via major reductions in lung cancer and chronic respiratory
disorders.15 Until recently, two product categories were
available for tobacco harm reduction: smokeless tobacco and
NRT products. Smokeless tobacco products are not a homogeneous category, and the risk profile varies according to the
products, but data from Sweden, where a large percentage
of men use snus (a snuff product with reduced amount of
nitrosamines) and the prevalence of smoking is lower than
in other European country, show markedly lower rates of
lung cancer compared with populations in other countries.
Moreover, observational studies have also found that snus
is used by many smokers to quit smoking. 16 However,
supplying snus is currently illegal in European Union (EU)
countries other than Sweden. NRTs are generally regarded
as safe even for long-term use, especially when compared to
smoking.17,18 This has been recognized by medical authorities
which propose the long-term use of NRTs as smoking substitutes.19,20 However, currently available NRT products have
achieved only partial success with regard to these issues,
because they provide nicotine at doses and rates of delivery
that are a poor substitute for cigarettes. Despite that, it is
reasonable to support that the ideal option, aside from quitting all nicotine use, would be for smokers to switch from
cigarettes to a “clean nicotine delivery system”, even if that
might maintain the dependence on nicotine.21

Electronic cigarettes
A new nicotine delivery device is now gaining increasing
support from smokers: electronic cigarettes (e-cigs) or
personal vaporizers. These are devices consisting of the battery part (usually lithium battery, disposable or rechargeable)
and an “atomizer”, where liquid is stored and is aerosolized
by applying energy and generating heat to a resistance
coil encircling a wick. The liquid used mainly consists of
propylene glycol, glycerol, water, flavorings (that may or
may not be approved for food use), and nicotine. They were
invented in 2003 by Hon Lik, a Chinese pharmacist, and,
over the past years, awareness and use have grown exponentially.22–25 Initially, e-cigs were small devices resembling
tobacco cigarettes in size and shape. Although these devices
are still available on the market, more advanced devices
have been developed in the past few years, with batteries of
larger capacity and with integrated electronics that provide
consumers the ability to adjust the functional characteristics
and performance. Newer generation atomizers are refillable
and have a transparent “window”, allowing consumers to
visually determine when they need to be refilled. As a result
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of rapid innovation, there is a large variability of e-cig
products, with different combinations of atomizers and
battery devices and a substantial number of e-cig liquids with
different nicotine content and flavors.26,27 Besides variability,
significant improvements in design characteristics, material choices (Pyrex glass instead of plastics, stainless steel
instead of other metal alloys), and electronics (temperature
control systems) have led to further improvements in terms
of performance and safety.
E-cigs have the potential to be the most effective tobacco
harm reduction product due to their unique property of
resembling smoking in a way that no other product did until
now. The visible aerosol (resembling smoke) that is exhaled
and the motor and sensory stimulations could effectively
address the psychobehavioral aspect of smoking dependence.28 This has been observed in preliminary studies using
first-generation devices, which showed that although almost
no nicotine was absorbed, smokers were able to suppress their
nicotine craving by using these e-cigs.29,30 Newer generation
products have been shown to be effective in delivering nicotine;31,32 therefore, e-cigs can also satisfy the pharmacological
part of smoking dependence.

Controversy over e-cigs
There has been a strong debate and a lot of controversy
surrounding e-cigs. There are strong supporters of e-cigs,
thinking that they help in reduction or cessation of smoking,
and equally strong opponents, thinking that they promote
an addictive habit and endanger the long-term strategy of
denormalizing smoking.33 Interestingly, it seems that the same
e-cig characteristics and properties are perceived differently
by the two sides: resemblance in experience to smoking
and ability to deliver nicotine are perceived both as major
advantages (for supporters) and dangers (for opponents) of
e-cigs. The debate is not only between scientists, politicians,
and regulators; e-cig users (vapers) have also been actively
involved, both by publishing letters34 and in social media.35
Vapers feel ignored or insulted,34 but so do scientists.36 This
is probably derived from the explosive growth in e-cig awareness and use over the last few years, indicating that e-cigs
are indeed a disruptive technology. This is creating fears and
a precautionary approach, which in many cases could be
described as misleading, originating from ideological opposition.37,38 Characteristically, the reviews on e-cigarettes safety,
analyzing almost the same studies, resulted in substantially
different conclusions.39–41 This controversy, and the numerous
media stories accompanying it, can only result in confusion
not only among consumers, but also among politicians and
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regulators who have the responsibility to make decisions that
affect public health and consumer protection.

Current approach to e-cig
regulation and the precautionary
principle
As an expected result of the aforementioned controversy,
there are different approaches to e-cig regulation between
different countries, and even between different states in the
USA.42,43 In many countries, e-cigs are currently considered
as a consumer product and are available on the Internet, in
convenient stores, or in specialized shops. Several countries
in South America and in Asia have introduced a complete
ban on these products. In other cases, the regulation is related
to the presence or absence of nicotine in the liquid. In the
USA, the Food and Drug Administration (FDA) is working
on a proposal to regulate e-cigs, while the EU decided to
regulate e-cigs within the 2014 Tobacco Products Directive,
which will be implemented in May 2016. Many regulators
tend to classify them as tobacco products, mainly because
this would facilitate tough regulations which already exist
for tobacco products. The basis for this classification is that
nicotine is derived from tobacco. However, it is hard to
substantiate the appropriateness of such a legislation since
there is no tobacco in e-cigs and nicotine is introduced in
purified form according to pharmaceutical standards. Moreover, it is disproportionate to assimilate e-cigs with tobacco
cigarettes, considering the vast difference in the risk profile
of the two products.
Currently available evidence raises no doubt that e-cigs
are by far less harmful than smoking. This can be supported
by the facts that liquids are made from pharmaceutical grade
basic ingredients (mainly propylene glycol, glycerol, and
nicotine) and food-approved flavors, and there is no tobacco
and no combustion involved in the aerosol production.
Chemical, toxicological, and few clinical studies39–41 as well
as surveys of users further support it.27,44 Of course, there are
many areas that need further research, such as establishing
the safety profile of food-approved flavors when inhaled and
finding ways to further reduce the low levels of contaminants
and thermal degradation products found in some studies.66–69
Two important facts need to be mentioned: 1) most likely,
e-cigs are not absolutely harmless, although no studies have
verified any significant adverse health effects till now; therefore, there is no reason for never-smokers to be exposed to
any (even minimal) risk by initiating e-cig use and 2) it is
currently impossible to accurately quantify the level of risk
reduction, since this can only be measured from long-term
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epidemiological studies adjusting for past smoking. Considering that e-cigs are a recent development and that there is a
significant delay between smoking initiation and smokingrelated disease, many years are needed for research to fully
characterize the possible risk profile of e-cigs.
In that context, it may seem strange that there is so much
controversy, strong debate, and differences in the regulatory
approach to e-cigs. The main reason for this is the use of the
precautionary principle. The key element of the precautionary
principle is the justification for acting in the face of uncertain
knowledge about risks. It mandates the issue of preventive
measures before fully substantiating the risk and shifts the
burden of proof from demonstrating the presence of risk to
demonstrating the absence of risk.45 The 1992 Rio Declaration of the United Nations states that:
In order to protect the environment, the precautionary
approach shall be widely applied by States according to
their capabilities. Where there are threats of serious or
irreversible damage, lack of full scientific certainty shall not
be used as a reason for postponing cost-effective measures
to prevent environmental degradation.46

The precautionary principle has been introduced in
EU law since 2000.47 Although it was initially applied to
public health protection from environmental hazards, it has

subsequently been used in other areas such as health, food
policy, and consumer protection.
There has been a lot of criticism about the precautionary principle, especially when used as a basis for decisionmaking.48–51 However, even for those supporting the value and
applicability of the precautionary principle in public health, it
is difficult to currently justify the level of criticism for e-cigs
and the need for restrictions up to the point of complete ban
on e-cig products. As mentioned earlier, the application of
this principle justifies taking precautionary measures before
“full scientific certainty” has been achieved, but there must
be at least some evidence of risk or harm.

Evidence justifying the precautionary
principle
Much of the debate about e-cigs and the proposed or already
implemented restrictions are based on the precautionary
principle. There are four main arguments for applying the
precautionary principle (Table 1): 1) the incentives and goals
of the tobacco industry are to sustain nicotine addiction and
profits; 2) e-cig use by nonsmokers and especially by youth
may result in a new generation of nicotine addicts and may
become a gateway to smoking; 3) e-cigs may prevent smoking
cessation; and 4) e-cigs may be safer than smoking, but they are
not absolutely safe, while dual use may result in added risk.

Table 1 Main arguments for applying the precautionary principle to e-cigarettes (e-cigs)
Main arguments

Interpretation

Evidence

Incentives of tobacco industry

Due to the past history of the tobacco industry,
there is fear that the incentives are to create a
new generation of nicotine addicts or to
maintain nicotine addiction to smokers
E-cigs renormalize smoking; they become
a new trend; they are marketed to
youth through the availability of flavors

Fear legitimate due to past experience but
no substantiation that this is happening, strict
regulations will hand over the whole e-cig market
to the tobacco industry
There is significant experimentation but very low
regular use, which is mostly confined to young smokers;
difficult to convince that a product competing with
tobacco cigarettes will renormalize tobacco cigarette use;
flavors are marketed to satisfy adult consumers demand;
regulation on marketing and advertisement could deal
with the risk of attracting nonsmoking adults or youth
Cross-sectional studies cannot evaluate causation;
e-cig experimentation cannot be reasonably associated
with smoking cessation efforts and cannot successfully
substitute smoking; studies have been mispresented and
misinterpreted
Probably not harmless, but no proof of harm yet; nothing
is absolutely safe in daily life; less harmful than smoking by
a large margin; risks exaggerated by ignoring that it is the
amount and not the presence of a chemical that defines
toxicity; flavors safety when inhaled is unknown, but the
best option is to use food-approved flavors; dual use may
be beneficial if associated with significant smoking reduction,
since e-cigs provide an alternative source of nicotine

Adoption of e-cig use by youth
and/or nonsmokers – gateway
to smoking

E-cigs may prevent smoking
cessation

Studies have found that smokers have
higher odds of using e-cigs, past e-cig
use is associated with lower odds
of smoking cessation

Safer does not mean absolutely
safe – dual use associated with
added risks

There are chemicals in e-liquids and
aerosol that are reasons for concern;
flavors have not been tested for inhalation

160

submit your manuscript | www.dovepress.com

Dovepress

959

Risk Management and Healthcare Policy 2015:8

Dovepress

Regulation of e-cigs in the face of uncertainty

Incentives of the tobacco industry
Traditionally, tobacco harm reduction approaches has been
viewed as a “Trojan horse” that serves the tobacco industry
interests.52 It has been mentioned that the only motive of the
tobacco industry is to promote dual use of tobacco cigarettes
and harm-reduction products so that the profit from cigarette
sales is maintained.53 Many believe that e-cigs are just a new
tool in the same strategy of the tobacco industry, sustaining
dependence on nicotine. However, this ignores the fact that
e-cigs were not developed by the tobacco industry. In fact,
e-cigs were largely ignored by the tobacco industry until
2012, when the first acquisition of an independent e-cig
company by Lorillard took place.53 In the meantime, e-cig
ever use increased fourfold from 2009 to 2010 and tenfold
by 2011.22,54 In fact, e-cigs have been a consumer-initiated
and consumer-driven product. Although the tobacco industry
is justifiably approached with caution and suspicion due to
past experience, there is no real evidence or substantiation
that e-cigs are promoted by these companies as a way of
protecting tobacco cigarette sales. Moreover, even if we
accept that the only motive of the tobacco industry approach
to e-cigs is for profit sustainability and not for genuine interest
in public health, strict regulations will only promote the
industry goals by handling the whole e-cig market to it since
they have the financial and structural ability to comply with
expensive regulations. This will additionally stifle innovation
and competition, making e-cigs less effective as smoking
substitutes. Finally, although it is true that e-cigs could probably sustain nicotine dependence, it should be emphasized
that the goal of the public health is to reduce morbidity and
mortality and not to enforce a specific behavior or to judge
habits. Considering the minor impact of nicotine in smokingrelated disease and death, the public health should distance
itself from an ideological war against nicotine use.

E-cig use by nonsmokers and youth
Another argument used by those supporting strict regulations
and/or bans is related to e-cig use by youth and by neversmokers, and the potential of e-cigs to serve as a gateway
to smoking. In many cases, the studies supporting such an
argument suffer from methodological errors, while in other
cases, there is mispresentation or misinterpretation of data.
The US Centers for Disease Control and Prevention (CDC)
has reported a continuous elevation in e-cig use among
high school students from 1.5% in 2011 to 13.4% in 2014.55
However, during the same time period, smoking prevalence
has decreased from 15.8% to just 9.2%.55 Although the
data do not substantiate a causation link, they strongly
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question the gateway to smoking hypothesis because, in
that case, an elevated smoking prevalence would have been
expected. An analysis of the CDC data from 2011 to 2012
explored the association between e-cig use and smoking.56
The authors found that e-cig use was associated with higher
odds of smoking and concluded that use of e-cigs does not
discourage, and may encourage, conventional cigarette use.
However, their conclusion was inappropriate considering
that they were analyzing a cross-sectional survey and did
not take into account population characteristics which play a
crucial role when determining potential causation. This was
evident when, using the same methodology in the analysis
of the 2011 CDC data, it was found that pharmacological
and nonpharmacological smoking-cessation interventions
were also associated with higher odds of smoking as well
as higher smoking frequency and higher tobacco cigarette
consumption.57 Obviously, it would have been unreasonable
to support that smoking-cessation interventions probably
encourage smoking; most likely, it is the heavier smokers who
try several methods for smoking cessation, and those are the
ones most likely to fail due to higher dependence. Moreover,
the CDC surveys classify current e-cig use as use even on
1 of the past 30 days. A recent study showed that, among
those reporting use in the past 30 days, the vast majority were
infrequent users, especially for never-smokers (89.5%).58
Therefore, CDC surveys exploring youth use suffer from an
important methodological error, which does not allow the
interpretation of e-cig use beyond trial related to curiosity.
Studies using more appropriate questions in other countries,
such as the UK, have found very low prevalence of regular use
by youth or by never-smokers.59,60 A characteristic example
of results mispresentation is a study of e-cig use in South
Korean adolescents.61 A press release presented the study
findings with a statement: “We are witnessing the beginning
of a new phase of the nicotine epidemic and a new route to
nicotine addiction for kids”, referring to e-cigs.62 However,
according to the study results, 18.3% of all participants were
ever cigarette-only users, 8.0% were ever dual users (tobacco
cigarette and e-cig), and only 1.4% were ever e-cig-only
users.61 The authors clearly mentioned in the study: “It was
rare for students no longer using cigarettes to be among
current e-cigarette users”. Obviously, the major problem in
Korean adolescents is the high prevalence of tobacco cigarette
use rather than e-cig use. Thus, although e-cig experimentation is increasing, there is no evidence of regular e-cig use
by youth and never-smokers, while the gateway to smoking
argument is largely hypothetical and not supported by current
evidence. Another strong relevant argument is that flavors
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used in e-cigs are marketed to attract youth, and some authorities have tried to implement a ban on flavors availability
(http://www.nydailynews.com/blogs/dailypolitics/bill-bansale-flavored-e-cigarettes-blog-entry-1.1965179). However, a
survey of .4,000 e-cig users found that flavors are appealing
to adult e-cig users, most of whom were ex-smokers, and that
they played an important role in their effort to quit smoking
and in preventing relapse to smoking.27

E-cigs preventing smoking cessation
The issue of e-cig use preventing smoking cessation has been
extensively discussed based on the results of several studies.
For example, Al-Delaimy et al63 surveyed 1,000 Californians
at baseline and after 1 year. They evaluated whether e-cig use
at baseline predicted quitting behavior at follow-up and found
that reporting ever use of e-cigs reduced the odds of reducing cigarette consumption or quitting smoking. However, the
study was not even designed to assess whether e-cigs promote
or prevent smoking cessation and included a complex list of
exclusion criteria which introduced strong bias. For example,
assessing ever use at baseline might include people who had
already tried e-cigs and failed before the follow-up period.
Moreover, the comparison between smokers who had tried
e-cigs at baseline and those who reported both at baseline
and at follow-up was that they would never use e-cigs. It was
inappropriate to define the control group using a variable
determined at follow-up because, obviously, one of the
reasons that some participants reported at follow-up that they
would never use e-cigs is because they have quit smoking.
Also, the authors excluded smokers who thought they would
not or might not use e-cigs, but who ended up using these
devices between baseline and follow-up. Again, some of them
might have quit smoking by using e-cigs, but this group was
not included in the analysis. The study made every effort to
exclude those who might have succeeded in quitting smoking
by using e-cigs between baseline and follow-up, and included
only those who smoked and had ever used e-cigs at baseline.
Another characteristic example of such misinterpretation was
the study by Vickerman et al64 from Alere Wellbeing smoking
cessation services, in which they followed up smokers who
had already failed to quit with e-cigs in the past and found that
those who had tried e-cigs were less likely to quit. That was
an expected finding, since smokers who had tried e-cigs had
already failed to quit at baseline and most likely represented
a group of smokers harder to quit. In fact, Alere Wellbeing
clarified this issue in a press statement mentioning that:
The recently published article by Dr Katrina Vickerman
and colleagues has been misinterpreted by many who
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have written about it. It was never intended to assess the
effectiveness of the e-cig as a mechanism to quit.65

E-cigs safer than smoking, but not
absolutely safe
It is commonly mentioned that, although e-cigs may be safer
than smoking, they are not absolutely safe. There are many
problems with this argument. It is a fact that some chemicals
of concern have been found in e-cig liquids and aerosol.66–69
However, contaminants are present in almost every food
product, water, and the environment. Thus, the term “absolute
safety” is not accurate or applicable to modern daily life. We
currently have no data on whether the minimal levels of toxins
present in e-cigs could result in measurable adverse health
effects, but probably there is some residual risk. Nevertheless,
the main issue with e-cigs is to first define their safety in
relation to smoking, and subsequently to find appropriate
measures to make them as safe as possible. Some studies have
overestimated the risk due to methodological errors, mostly
abusing the e-cig devices in laboratory conditions, resulting
in severe overheating and evaluating the aerosol content in
unrealistic conditions.70–72 Another argument in the same context refers to dual use of tobacco and e-cigs. It has long been
postulated that smoking reduction confers no risk reduction.73,74
However, those studies did not assess smoking reduction with
the use of an alternative source of nicotine, thus it is highly
likely that smoking reduction was accompanied by compensatory smoking which could maintain or even elevate the level
of toxin exposure.75–77 Moreover, studies evaluating the effects
of smoking reduction do not show consistent results,78,79 while
other studies have shown an almost linear association between
smoking consumption and disease incidence.80,81 Thus, the
conclusion that dual use of tobacco cigarettes and e-cigs is
not harm reduction82 is purely hypothetical and not supported
by any evidence. In fact, dual use may have important health
benefits if there is substantial reduction in cigarette consumption and if enough nicotine is obtained from e-cigs to prevent
compensatory smoking. A preliminary study in a small group
of asthmatics found that even dual use (with a significant
reduction in consumption from 22 to five cigarettes per day)
resulted in objective improvement of their disease condition.83
Moreover, dual use is an expected intermediate period before
complete cessation. Finally, in the case of tobacco harm reduction, the public health impact is not only related to safety but
also to acceptability and use by the consumers. For example,
NRTs are very safe products, but because of the limited use
and their limited efficacy in smoking reduction or cessation,
they have a small public health impact. It is important to find

961

Risk Management and Healthcare Policy 2015:8

Dovepress

Regulation of e-cigs in the face of uncertainty

the balance between acceptability and risk, overcoming the
temptation to look only at safety.
In conclusion, the arguments used for applying the
precautionary principle to implement severe restrictions or
bans are mostly hypothetical and unsupported by evidence.
Thus, although they definitely warrant monitoring and further
research, they cannot be used to substantiate decisions
on regulatory restrictions or bans. Moreover, applying
strict regulations or sales bans will prevent the scientific
community from exploring the unknowns and determining
the true impact of e-cigs on public health.

Regulatory proposals in the face
of some uncertainty
Between the many knowns and unknowns about e-cigs, there
is one certainty: regulation is a necessity. In most cases,
regulation is interpreted as restrictions. However, it should
be regarded as setting proper rules that will ensure good
quality products, removal of avoidable risks, and targeting the
intended population (smokers), while avoiding initiation and
long-term use by never-smokers. This is a very challenging
process. It must take into account the following: how e-cigs
are used in realistic settings, what are the potential benefits
and risks from encouraging use, how will regulation comply
with innovation and future development, and how to make
the regulations financially sustainable to maintain a competitive advantage for e-cigs against tobacco cigarettes. Several
options in regulating e-cigs are available (Table 2).

Ban all e-cigs or nicotine-containing and
flavored e-cigs
One of the options is to ban e-cigs or selectively ban nicotine-containing liquids and/or flavors. This is based on the
precautionary principle discussed earlier. A characteristic
example of the problems related to such regulation is Canada,

where electronic products that dispense nicotine by inhalation fall under the Food and Drugs Act of Health Canada and
can only be marketed if being approved as new medications.
As a result, Canadian smokers have to break the law if they
want to have a reasonable chance of quitting smoking with
the use of e-cigs.
A complete ban on e-cigs or nicotine-containing and
flavored e-cigs would create significant ethical issues, 84
related in some cases to unintended consequences. It would
be a paradox to ban a less harmful form of nicotine intake
(e-cigs), while allowing the sales of the most lethal form of
nicotine intake (tobacco cigarettes). Nicotine seems to play an
important role in the success of e-cigs to substitute smoking,
especially during the period of e-cig use initiation,44,85 while
flavors provide the necessary satisfaction not only to smokers but also to ex-smokers and now-established e-cig users,
helping the former in their quitting attempts and the latter in
preventing relapse.27 Banning nicotine or flavors would only
make e-cigs less appealing to smokers. Even though there
is currently no evidence that flavors attract never-smokers
who subsequently become addicted to nicotine, an important ethical question is raised: should a product, which is
probably beneficial for a part of the population (smokers),
be restricted or banned (which could reduce or eliminate its
efficacy as a smoking substitute) because some other parts
of the population (nonsmokers) decide to voluntarily adopt
its use and expose themselves to a new (even minor) risk?86
Finally, a decision to ban e-cigs would deprive scientists from
the ability to verify or dismiss the health concerns forming
the basis for applying the precautionary principle.

Regulation as medicinal products
Another option is to regulate e-cigs as medicinal products.
This option was considered during the writing of the new EU
Tobacco Product Directive, but this was dismissed by some

Table 2 Pros and cons of different regulatory approaches for e-cigarettes (e-cigs)
Regulatory approach

Pros

Cons

Ban on sales
Ban on nicotine-containing
products
Medicinal regulation

Avoid use by nonintended population
Avoid nicotine intake by nonintended
population
Ensure maximum safety

Tobacco regulation

Ensure the application of restrictions
similar to tobacco products

Consumer regulation

E-cigs are used as consumer products

Prevent smokers from using an alternative less harmful product
Does not address risk of using nonnicotine liquids; ban on
nicotine will make smoking cessation extremely difficult
Extremely expensive; will make products unattractive; will hinder
innovation
No need for applying restrictions similar to tobacco products;
false impression that e-cigs are of equal risk to tobacco products;
will discourage use by smokers
Does not address specific issues relevant to e-cigs like nicotine
content; may create the impression that they could be used by
the whole population as a new habit
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scientists87 and was finally not retained in the final text. The
main arguments for such regulation were to ensure consumer
safety and accurate product labeling. Again, there are
unintended consequences from following this path. Medicinal
licensing requirement would hinder further development of
e-cigs, because small improvements would require new licensing applications, dramatically extend the innovation timescale,
and make the cost of innovation prohibitive. Consequently,
the costs for e-cigs would increase, and tobacco cigarettes
would remain a more attractive option for smokers because
they are not subject to such regulation. Moreover, this would
bar the route to small innovating companies, leaving the whole
market to the tobacco and pharmaceutical companies, which
have sufficient resources to handle these costs. It could also
create a conflict of interest with their own products (cigarettes
and medicines) and might undermine their willingness to
further develop e-cigs. Finally, such a regulation would be
contrary to the patterns of e-cig use by consumers, which is
to substitute the experience perceived from smoking with a
similar experience from a less harmful product;88 the huge
variability of products and flavors is exactly serving the purpose of satisfying personal preference.27

In many countries, e-cigs are currently regulated as consumer products for which regulation already exists (consumer protection). One example is the requirement to make
tamper-proof containers; this is not limited to medicines but
also to consumer products such as bleach or other potentially harmful substances. Labeling rules apply for nicotine,
depending on the concentration, based on classification,
labeling, and packaging regulations.90 Although it is true that
e-cigs are used as consumer products, such regulation may
not be enough because it does not deal with issues specifically applied to e-cigs and could create the impression that
e-cig use would be appropriate for everyone.

Regulation as tobacco products

Unique regulatory scheme

A third option is to regulate them as tobacco products. In fact,
the FDA has the authority to regulate e-cigs in the USA because
a tobacco product is legally defined as

A proper regulatory scheme should first of all ensure that
smokers are honestly informed on the relative harmfulness of
the different products at stake. This has not been achieved so
far. The WHO (World Health Organization) Ottawa Charter,
published in 1986, clearly stated that “People cannot achieve
their fullest health potential unless they are able to take
control of those things which determine their health”.91 As
stated in a WHO Europe report from 2006,92 the concept of
empowerment in public health should ensure

… any product made or derived from tobacco that is
intended for human consumption, including any component,
part, or accessory of a tobacco product.

Thus, they consider e-cigs as tobacco products because
nicotine is derived from tobacco. There are two pathways of
obtaining approval for e-cigs according to the FDA proposals.
The “substantial equivalence” pathway, which means proving
that a new tobacco product (e-cig) entering the market is
substantially equivalent to a “predicate product”, meaning a
product commercially marketed in the USA as of February
15, 2007. The second pathway is to apply for a premarket
tobacco application.89 Both processes are cost prohibitive
and would result in elimination of most of the e-cig products
currently available on the market. Moreover, it makes no
more sense to argue that nicotine-containing e-cigs are
tobacco products than to argue that biodiesel is a vegetable
product because it is derived from plants.88 Additionally, it
would carry a misleading message to smokers that e-cigs are
equally harmful as tobacco cigarettes. Of note, the EU has
also regulated e-cigs through a tobacco directive, but there
164
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is a separate article about e-cigs with different requirements
compared to tobacco cigarettes. Although there are many
unnecessary and unexplained restrictions, such as a 20 mg/
mL limit in nicotine concentration of e-cig liquids, a 10 mL
limit of refill bottle content, and a 2 mL limit in capacity of
refillable atomizers, the regulation proposed by the EU is
more moderate, feasible, and financially sustainable compared to the US FDA proposal.

Regulation as consumer product

people’s access to information on public health issues, their
inclusion in decision-making, local organizational capacity
to make demands on institutions and governing structures
and accountability of institutions to the public.

So far, these needs have not been offered to the e-cig users.
Considering all the aforementioned points, it is evident that
e-cigs (as well as other novel reduced harm nicotine-containing
products) have unique characteristics and a unique role to play
in tobacco harm reduction. For this reason, a specific regulatory
scheme is needed, separate from tobacco or medicinal products
regulation. Regulation should implement specific quality criteria
for products. Use of pharmaceutical grade ingredients where
possible, as for propylene glycol, glycerol, and nicotine, should
be mandatory and can be proven by providing appropriate
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documentation without the need for expensive testing. Rules
for the exclusion of chemicals of reasonable concern should
be implemented, together with appropriate testing for possible
contaminants. For example, specific rules should apply for
the presence of diacetyl and acetyl propionyl, chemicals that
although safe when ingested have been linked with respiratory
dysfunction when inhaled.68,93 Although safety is an important
priority, it should be implemented in a way that will also ensure
the acceptability and appeal of e-cigs for smokers; focusing
solely on safety could result in making products that only few
smokers would eventually use, minimizing the positive public
health impact. Additionally, manufacturing standards derived
from the food industry should be implemented, adjusted for
specific conditions related to e-cigs, such as handling of nicotine
solutions, contamination of non-nicotine products with nicotine,
etc. Labeling should be specified, with warnings about exposure
to skin or through ingestion and discouragement of use by nonsmokers, related to the presence of nicotine. Finally, advertising
and marketing should not be banned, but appropriately regulated
in order to promote use by the intended population while avoiding use by never-smokers.

Conclusion
E-cigs are a disruptive technology, with a large potential
to change the history of the tobacco epidemic. Being a
new product, there are several unknowns which need
further research to be fully examined. However, currently
available evidence is certainly showing that application of
the precautionary principle to severely restrict or ban e-cig
accessibility and sales is inappropriate, resulting in many
unintended adverse consequences without any established
benefit. The approach to regulation should be proportionate,
realistic, and with the purpose of maintaining a competitive
advantage for e-cigs versus tobacco cigarettes. Finding the
appropriate balance between safety and acceptability of use
by smokers will be important in achieving the maximum
public health benefit.
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a b s t r a c t
A method for the rapid analysis of volatile organic compounds (VOCs) in smoke from tobacco and electronic cigarettes and in exhaled breath of users of these smoking systems has been developed. Both
disposable and rechargeable e-cigarettes were considered. Smoke or breath were collected in Bio-VOCs.
VOCs were then desorbed in Tenax cartridges which were subsequently analyzed by thermal desorption
coupled to gas chromatography–mass spectrometry. The method provides consistent results when comparing the VOC compositions from cigarette smoke and the equivalent exhaled breath of the smokers.
The differences in composition of these two sample types are useful to ascertain which compounds are
retained in the respiratory system after tobacco cigarette or e-cigarette smoking.
Strong differences were observed in the VOC composition of tobacco cigarette smoke and exhaled
breath when comparing with those of e-cigarette smoking. The former involved transfers of a much
larger burden of organic compounds into smokers, including benzene, toluene, naphthalene and other
pollutants of general concern. e-Cigarettes led to strong absorptions of propylene glycol and glycerin in
the users of these systems. Tobacco cigarettes were also those showing highest concentration differences
between nicotine concentrations in smoke and exhaled breath. The results from disposable e-cigarettes
were very similar to those from rechargeable e-cigarettes.
© 2015 Elsevier B.V. All rights reserved.

1. Introduction
Electronic cigarettes (e-cigarettes) are designed to transfer mixtures of air and vapors into the respiratory system [1–3]. They
use plastic or metal cylinders that contain electronic vaporization
systems, a battery, in some cases, a charger, electronic controls
and, optionally, replaceable cartridges. Different humectants, e.g.
propylene glycol or glycerin, ﬂavorings and nicotine at various concentrations are generally contained in the cartridges. They can be
disposable (Type 1 e-cigarette) or rechargeable (Type 2 e-cigarette).
Concern has been raised for the compounds incorporated into
smokers as consequence of e-cigarette vaping.
Exhaled breath, namely the alveolar breath [4], may provide signiﬁcant clues on the compounds that are retained in humans as
consequence of this activity. Studies on VOCs in exhaled breath

夽 Presented at the XIV Scientiﬁc Meeting of the Spanish Society of Chromatography
and Related Techniques, 1–3 October 2014, Barcelona, Spain.
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from e-cigarette smokers have been developed using solid phase
microextraction inside a breath collection device [5] or exposure
chambers which are subsequently sampled by absorption into solid
phase sorption tubes. These tubes are then analyzed by desorption
into gas chromatography coupled to mass spectrometry (GC–MS)
[6]. In other cases, the absorption cartridge has been installed at
the outlet of a smoking machine and the retained compounds are
eluted with CS2 and methanol for subsequent analysis by GC–MS
[7].
In the present study, we describe a simpliﬁed method using
a Bio-VOCs exhaled air sampler developed by the UK Health and
Safety Laboratory (Markes International Ltd, Llantrisant, UK) for
the comparison of the smoke generated by Type 1 and Type 2
e-cigarettes, tobacco cigarettes and the exhaled breath after vaping or smoking. This device has been used in the analysis of both
exhaled alveolar air and mouth air [8–15]. Now, we are using
BIO-VOCs for a rapid method of characterization of the volatile
organic constituents in tobacco cigarettes and e-cigarettes. Blend
type American tobacco cigarettes with ﬁlters (length 83 mm, length
of ﬁlter 23 mm, diameter 8 mm) were used as test examples.
Cigarettes with low nicotine content (0.6 mg), low tar (8 mg) and
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low carbon monoxide (9 mg) were chosen. The compounds analyzed in the present study were mostly in the gas phase. The results
add to the current knowledge of exposure of smokers to organic
compounds that so far have been mostly characterized in particulate phase transfer processes [16–23].
2. Experimental
2.1. Sampling cartridges
Volatile organic compounds were concentrated by sorption
into stainless steel sorbent cartridges (89 mm long 0.64 cm outer
diameter) packed with 200 mg of Tenax TA 35/60 mesh (Markes
International Ltd, Pontyclun, UK). The sorbent cartridges were preconditioned using helium (5N grade; 100 ml/min) at 320 ◦ C for 2 h
and then at 335 ◦ C for 30 min. In later conditioning cycles these cartridges were reconditioned at 335 ◦ C for 20 min with the same ﬂow
carrier gas. Once cleaned, the cartridges were sealed with brass
Swagelock storage endcaps ﬁtted with PTFE ferrules and stored in
solvent-free clean environments.
2.2. Sampling
Exhaled breath was sampled with a Bio-VOC system 30 min
after tobacco cigarette or e-cigarette smoking. To avoid metabolic
differences all volunteers were asked to smoke with the tobacco
cigarettes and Type 1 and 2 e-cigarettes considered in this study.
People inspired and expired deeply three times, then retained the
breath for 20 s and blew into the Bio-VOC body through a disposable
cardboard mouthpiece at their highest capacity. The air remaining
in the Bio-VOC was transferred into the sorbent cartridge by pushing a screw-in plunger through the Bio-VOC body. This procedure
was repeated ﬁve times in each smoking test and all exhaled VOCs
were accumulated in the same cartridge. Thus, a total volume of
750 mL of exhaled breath was collected.
Tobacco cigarette and e-cigarette smoke were sampled by connecting the mouth outlets to the Bio-VOC outlet. The screw-in
plunger was used to pull smoke into the Bio-VOC cylinder. Then, the
tobacco cigarette or e-cigarettes were removed and the cartridge
was connected to the Bio-VOC outlet and the screw-in pluger was
used to push the smoke present in the Bio-VOC into the cartridge
which sorbed the VOCs from the sample. The sampled volume with
this procedure was 150 mL.
Indoor ambient air was also sampled for comparison using
this device. The procedure was the same as that used for tobacco
cigarette and e-cigarette smoke but without connecting any of
those devices to the sorbent cartridge. In this case the procedure
was repeated four times and a total volume of 600 mL was collected.

operated at a carrier helium ﬂow of 28.5 mL/min and an outlet split
ﬂow of 27 mL/min. Total split ratio was 95:1.
2.4. GC–MS operational conditions
The transfer line introduced the compounds into a Gas Chromatograph 7890 (GC; Agilent Technologies Inc., Santa Clara, CA)
coupled to a Mass Spectrometer 5975C Inert XL MSD. The GC was
equipped with a DB-5MS UI capillary column (length 60 m; internal
diameter 0.32 mm; ﬁlm thickness 1 m; Agilent J&W GC Columns).
Helium (5N grade) was the carrier gas at a ﬂow of 1.5 ml/min (constant ﬂow mode). The GC oven temperature program started at
40 ◦ C (holding time 10 min) then it increased to 150 ◦ C at 5 ◦ C/min
and to 210 ◦ C at 15 ◦ C/min (ﬁnal holding time 10 min).
A transfer line heated to 280 ◦ C carried the compounds from
the GC to the MS. The MS source and quadrupol temperatures were
230 ◦ C and 150 ◦ C, respectively. The MS operated in electron impact
mode. The detector was full scanned between 30 and 380 amu.
2.5. Compound identiﬁcation and quantiﬁcation
VOCs were identiﬁed based on retention times and library identiﬁcation of the mass spectrum from each chromatographic peak
(NIST2009, Mass Spectral Search Program, version 2.0f). Quantiﬁcation was performed by the external standard method.
Calibration curves encompassed nine calibration solutions in
methanol (Merck KGaA, Darmstadt, Germany) at different concentration in the range between 0.5 and 200 g/ml. They were
prepared from commercial solutions: UST Modiﬁed Gasoline Range
Organics (1000 g/ml in methanol; Supelco, Inc. Bellefonte, PA,
USA), FIA Parafﬁn Standard (Accustandard Inc., New Haven, CT),
and the individual standards: 2-methylbutane, 1-pentene, cis-2pentene, trans-2-pentene and 4-methyl-1-pentene, all grade GC
Standard (Sigma-Aldrich Co., St. Louis, Mo).
A Calibration Solution Loading Ring (CSLRTM , Markes International Ltd., Llantrisant, UK) was used to introduce the calibration
solution into clean sorbent cartridges which allowed controlled
vaporization and purging of the solvent (carrier gas ﬂow at
50 ml/min during 3 min). The different standard solutions were
directly introduced into the cartridges which were subsequently
analyzed in the TD-GC–MS. This allowed the determination of linear concentration ranges and limits of detection. Recoveries were
determined by introduction of standard solutions into the Bio-VOCs
heated at 50 ◦ C. Repetitivity was also determined by sequential
analysis of standards introduced into the Bio-VOCs.

3. Results and discussion
2.3. Transfer of the VOC into the GC–MS
3.1. Exhaled breath and air concentrations
VOCs trapped in the sorbent cartridges were transferred with
helium (5N grade; no inlet split ﬂow) to a thermal desorption
(TD) instrument equipped with a Unity Series 2 Thermal Desorber
and an Ultra 50:50 Multi-tube Auto-sampler (Markes International
Ltd). The compounds were desorbed from the cartridges at 300 ◦ C
for 5 min (desorption ﬂow 40 mL/min) and re-concentrated in a
graphitized carbon sorbent cold trap (U-T11GPC-2S for General
Purpose; Markes International Ltd) cooled at −20 ◦ C. This cold trap
was heated to 300 ◦ C over 5 min while passing a helium ﬂow of
7.5 ml/min (split ﬂow 6 ml/min) for VOC transfer to an uncoated and
deactivated fused-silica capillary transfer line of 1 m length (internal and outer diameters 0.25 and 0.35 mm, respectively) heated at
200 ◦ C. Total split ratio was 5:1.
For the Type 2 e-cigarette analyses, inlet split ﬂow during cartridge desorption was 50 mL/min and desorption trap conditions

The gas chromatograms corresponding to indoor air from a
building of Barcelona and exhaled breath of volunteers present
in this indoor environment without smoking are compared in
Fig. 1. Compound identiﬁcation is reported in Table 1. Acetone
and isoprene were the main compounds in exhaled breath. These
are two endogenous compounds usually present in this type of
sample. Both chromatograms also had some common peaks such
as benzene, toluene, styrene, benzaldehyde, ␦-limonene, decanal,
nonanoic acid, and a siloxane series. Benzene and toluene may constitute trace amounts of vehicular exhaust in the area. The siloxane
series may represent some background input of the analytical system. The other compounds may reﬂect a relationship between
in-door atmospheric VOCs and exhaled breath of residents in this
environment.
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Table 1
Compounds identiﬁed in tobacco and electronic cigarettes.
N

RT (min)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

3.768
4.098
4.164
4.259
4.387
4.675
4.762
4.993
5.100
5.273*
5.327
5.393*
5.409
5.413*
5.677*
5.797*
5.912
6.118
6.176
6.456
6.514
6.518
7.025
7.041
7.351
7.618
7.623
7.932
7.994
8.229
8.303
8.286
8.356
8.468
8.744
8.736*
9.053
9.168
9.407
9.483
9.506
9.630
10.005
10.018
10.434
10.562
11.118
11.407
11.691
12.111
12.243
12.371
12.717
12.869*
12.969
12.270
13.385
13.496
13.612
14.317*
14.374
14.510
15.017*
15.046
15.170
15.215
15.252
15.524
16.687
16.823
17.231
17.367

Compound

Sulfur
dioxide + diﬂuorodimethylsilane
Butene isomer
Buta-1,3-diene
Butene isomer
Butene isomer
Ethanol
Isopropylethylene
Iso-pentane
Penta-1,4-diene
Pent-1-ene
Acetone
Pent-2-ene
Isopropanol
n-Pentane
Isoprene
Pent-2-ene
Iso-pentene
Pentadiene
Methyl acetate
Pentadiene
Cyclopenta-1,3-diene
Unknown
Cyclopentene
Propan-1-ol
2-Methylpent-2-ene
Methacrolein
2-Methylpenta-1,4-diene
Propanenitrile
3-Methylpentane
Acetic acid
Unknown (m/z = 155)
Methyl vinyl ketone
Hex-1-ene
Butane-2,3-dione
Methyl ethyl ketone
n-Hexane
Methylfuran
Methylpentene
Methylpentene
Unknown
trans-2-Methylpenta-1,3-diene
Methylfuran
Methylpent-2-ene isomer
Dimethyl carbonate
Hexadiene
Isobutyronitrile
Hexadiene
Methyl-1,3-cyclopentadiene
Methyl-1,3-cyclopentadiene
Methylcyclopentene
Methylcyclopentene
Crotonaldehyde
Isovaleraldehyde
Benzene
Unknown
2-Methylbutanal
Methyl-1,3-cyclopentadiene
Branched heptane
Methyl propenyl ketone
Isooctane
Methyl propyl ketone
Hept-1-ene
n-Heptane
Allyl methyl sulﬁde
Pentane-2,3-dione
cis-3-Methylhex-2-ene
Unknown
2,5-Dimethylfuran
Vinylfuran
Hepta-1,5-diene
3-Methylbutanenitrile
(E)-1-(Methylthio)prop-1-ene

No smoking

Tobacco

Indoor air
√

Exhaled breath
√

Smoke
√

–
–
–
–
√

–
–
–
–
√

–
–
–
√
√

–
–
–
√
√

–
–
–
–
–
–
–
–
√

–
√

–
–
–
√
√

–
√
√
–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
√

–
–
–
–
–
√

–
–
–
–
–
√

–
–
–
√

–
–
–
√

–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
√

–
–
–
–
–
√

–
–
√

–
–
√
√

–
–
–
–
–
–
–
–
–

–
√
–
√
√
√
√
√
–
√

–
–
–
–
–
–
–
–
–
√

–
–
–
–
√
√

969

–
√
√
√
√
√
√
√
√
–
√
√
√
√
√
√
–
–
√
√
√
√
√
√
√
√

–
√
√
√

–
√
√
√

–
√
√

–
√
√
√
√
√
√
√
√
–
√

–
√
√

–
–
√

–
√

–
–
–
√
√
√

–
√
√
√

–
–
–
–

√
√
√
√
√
√
√
√
√
√
√

–
–
–
–
–
–
–
–
–
√
√
√
√

–
√
√
√
√
√
√
√

–
–
–
√

Exhaled breath
√

–
–
–
√
√
√
√
√

–
√
√

–

–

–
√
–
–
√

e-cigarette Type 1

e-cigarette Type 2

Smoke
√

Exhaled breath
√

Smoke

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
–
√

–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
–
√

–
–
–
–
–
√

–
–
–
√

–
–
√

–
–
√

–
–
–
–
–
–
–
–
–

–
–
–
–
√

–
–
–
–
–
–
–
√
–
–
–
–
–
–
–
–
–
√
√
√
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

–
–
–
√
√
–
–
√
√
√
–
–
–
–
–
√
–
√
–
–
–
–
–
√
√
–
–
–
–
√
√
–
–
√
–
–
–
–
–
–
–
√
√
–
–
–
–
√
–
√
–
–
–
√
–
–
√
√
–
–
–
√
–
–
–
√

–

Exhaled breath
√

–
√
√
√

–
√
–
–
–
–
–
√
√
–
–
–
–
√
√
–
–
√
–
–
–
–
–
–
–
√
√
–
–
–
–
√

–
√

–
–
–
–
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Table 1 (Continued)
N

RT (min)

Compound

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

(17.5–23.5)
17.544
17.566
17.705
18.039
18.282
19.263*
20.277
20.285
20.603
20.735*
20.838
21.180
21.555
21.588
21.876
22.116
22.251
22.396
22.643
22.680
23.138
24.044*
24.127
24.374
24.436*
24.510*
24.704
25.215
25.236
25.475
25.516*
25.697
25.990
27.313
28.117
28.228
28.303
28.509
28.500
28.587
28.682
28.727
(29.5–34.5)
29.139
29.444
29.473
29.692
29.716
29.741
29.981
30.607
30.788
30.974
31.246
31.258
31.839
32.470
33.233
33.331
33.509
34.428
34.551
35.203
35.607
35.809*
36.332
36.435
36.773
37.791
37.931
38.228
38.813*
39.702

Propylene glycol
Methyl propenyl ketone
1-Methyl-1H-pyrrole
1-Methyl-1,4-cyclohexadiene
Pyridine
Pyrrole
Toluene
Unknown (m/z = 229, m/z = 73)
Oct-2-ene
Cyclopentanone
n-Octane
C12H22O
Hexamethylcyclotrisiloxane
Butyl acetate
2,5-Dimethyl-2,4-hexadiene
Methylpyridine
C3H10N2
Methylpyrazine
Cresol isomer
Furfural
Cyclopentenone
2-Methylcyclopentanone
Ethylbenzene
Methylpyridine
Unknown (m/z = 289)
m-Xylene
p-Xylene
Unknown
1,2-Propanediol, 2-acetate
1,6-Dimethylhepta-1,3,5-triene
Styrene
o-Xylene
cis-2,6-Dimethyl-2,6-octadiene
2-Methyl-2-cyclopenten-1-one
3,4-Dimethyl-2-cyclopenten-1-one
Octamethylcyclotetrasiloxane
Limonene isomer
1-Ethyl-2-methylbenzene
1-Ethyl-3-methylbenzene
Glycerin
Benzaldehyde
Phenol
4-Ethenylpyridine
Glycerin
(Z)-(cis-Geraniol)
Benzonitrile
Unknown
Trimethylbenzene
Unknown
Octanal
␦-Camphene
2-Ethylhexan-1-ol
m-Cymene
␦-Limonene
Eucalyptol
Ocimene
Indene
Acetophenone
Nonanal
Decamethylcyclopentasiloxane
Unknown
Unknown
Benzoic acid
2,3-Dimethylphenol
Decanal
Naphthalene
2,3-Dihydrobenzofuran
Nonanoic acid
Dodecamethylcyclohexasiloxane
Hydroquinone
Unknown
Decanoic acid
Nicotine
Vanillin

No smoking

Tobacco

Indoor air

Exhaled breath

Smoke

Exhaled breath

–
–
–
–
–
–
√
√

–
–
–
–
–
–
√
√

–
√
√
√

–
√
√
√
√
√
√

–
–
√

–
–
√

–
√

–
√

–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
–
–
–
–
√

–
√
√
√

–
√
√
√

–
–
–
√
√

–
–
–
√
√

–
–
–
√

–
–
–
√

–
–
–
–
√
√

–
–
–
–
√
√

–
–
–
–
–
–
–
√

–
–
–
–
–
–
–
√

–
–
–
√

–
√
√
√
√

–
–
–
√
√
√
–
√
√
–
–
√

–
–
√
–
√
–
√
√
√

–
√
√

–
–
√
√

–
–
–
–
–

–
–
–
–
–

–
–
√

–
√
√
√
√
√
√
√

–
√

–
√
√
√

–
√
√
√
–
–
–
√
–
√
–
√
√
√

Smoke
√

Smoke
√

–
–
–
–
–
–
–
–
–
–
–
√
√

Exhaled breath
–
–
–
–
–
–
√
√
–
–
√
–
√

–
–
–
–
–
√

–
√
√

–
–
√
√

–
√
√
√

–
–
√
√
√

–
–
–
–
√

–
–
–
–
√

–
√
√
√
√
√

–
–
–
√
–
–
–
–
–
–
–
√

–
√
√
√
√
√

–
–
√
√
√
–
√
√
–
√
√
–
√

–
√
√

–
√
√

–
√
√

–
√
–
–
–
–
–
–
√

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
√

–
–
–
–
–
√
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
√
√
√
√

Exhaled breath
–
–
–
–
–
–
√
√
–
–
√
–
√
–
–
–
–
–
–
–
–
–
√
–
√
√
√

–
–
√

–
–
–
–
√

–
–
–
√

–
–
–
√

–
–
–
√

–
–
–
√
√
√

–
–
–
–
–
–
–
√

–
–
–
–
√
√

–
–
–
–
–
–
–
–
–
–
–
√
–
–
–
–
–
√
–
–
√
–
√

–
√
√

–
√

–
–
–
√

–
–
–
√

–
–
√
√

–

–

–

–

–
–
√
√

–
√
√

–
–
√

–
–
–
–
–
√

–
√
√

970

e-cigarette Type 2

–
–
–
–
–
–
–
–
–
√

–
√

–
–
–
–
–
–
√

–
√

–
√

–
√
√

–
–
√
√
√
√
√

–
–
√
√
√
√
√
√

–
–
–
√

e-cigarette Type 1

–
–
√
√

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
√
√

–
–
–
–
–
–
–
–
–
–
–
√
–
–
–
–
–
√
–
–
√
–
√
–
–
√
√
–
–
–
√
–

E. Marco, J.O. Grimalt / J. Chromatogr. A 1410 (2015) 51–59

55

Table 1 (Continued)

*

N

RT (min)

Compound

147
148
149
150
151
152
153
154

39.762
39.815
40.729
40.887
41.641
42.585
43.723
43.888

155
156

43.933
44.424

7-Methyl-1H-indole
Tetradecamethylcycloheptasiloxane
Myosmine
Ethyl vanillin
Nicotyrine
Dimethylaminocinnamonitrile
Isonicoteine
Propanoic acid, 2-methyl-, 1-(1,1dimethylethyl)-2-methyl-1,3propanediyl
ester
Hexadecamethylheptasiloxane
Dimethylaminocinnamonitrile

No smoking

Tobacco

Indoor air

Exhaled breath

–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–

–
–

–
–

Smoke
√
–
√
–
√
–
√
–

–
–

e-cigarette Type 1

e-cigarette Type 2

Exhaled breath

Smoke

Exhaled breath

Smoke

Exhaled breath

–
√

–
–
√

–
√

–
–
–
√
√

–
√

–
–
√
–
–
√

–
–

–
√
√
√
–

√
√

–
–
√
–
–
√

–
–
–

–
–
–
–
–
–

–
–

–
–

–
–

Compounds quantiﬁed.

3.2. Smoke from tobacco cigarettes and e-cigarettes
Representative chromatograms of the VOC in the smoke composition of tobacco cigarettes and Type 1 and Type 2 e-cigarettes
are shown in Fig. 2. As expected a strong contrast was observed
between tobacco cigarette and e-cigarette smoke. The former contained a wealth of compounds including nicotine and related
products such as nicotyrine, 7-methyl-1H-indole, myosmine, isonicoteine. The occurrence of myosmine, isonicoteine and nicotyrine
together with nicotine in tobacco cigarette smoke has been
reported in previous studies [24,25]. 2,5-dimethylfuran is another
compound characteristic of tobacco cigarette smoke that has been
proposed as a speciﬁc marker [25–29]. In the present study,
this compound was present in the chromatogram of the tobacco
cigarette smoke and absent in those of the e-cigarette smoke (Fig. 2;
Table 1).
Besides these speciﬁc compounds several aromatic compounds
such as benzene, toluene, xylenes, ethylbenzene and styrene were
also found in the chromatogram of tobacco cigarette smoke (Fig. 2).
These compounds are not speciﬁc for tobacco cigarette smoke, as
several of them are found in the BTEX mixtures associated to trafﬁc
emissions. However, as documented elsewhere [25–27,30,31], benzene, a known carcinogen, is common in tobacco cigarette smoke.

In this respect, the relative proportion of benzene and toluene in
the samples described in this study, 44% and 56%, respectively,
is in agreement with the relative proportion of these compounds
measured in other tobacco smoke cigarettes measured with other
sampling methods, 43% and 57%, respectively [31].
Other compounds commonly related with trafﬁc emissions
were also present in the tobacco cigarette smoke chromatogram,
e.g. n-heptane, n-octane, 1-ethyl-2-methylbenzene, 1-ethyl-3methylbenzene and naphthalene. The occurrence of these compounds in tobacco cigarette smoke has also been reported [25,27].
In addition to these VOCs, many polar compounds were
also represented in the tobacco cigarette smoke chromatogram,
e.g. ethanol, acetone, acetic acid, butane-2,3-dione, methyl ethyl
ketone, methylfuran, isovaleraldehyde, pyridine, methylpyridine,
benzaldehyde, phenol, benzonitrile, acetophenone. These compounds have also been found in tobacco cigarette smoke in previous
studies [7,25,26,30,32]. Some aldehydes such as crotonaldehyde
are also identiﬁed with this method. This compound has also been
found in tobacco cigarette smoke in analyses using the dinitrophenylhydrazine method [33].
Chromatographic peaks for several unsaturated compounds
were also found in the tobacco cigarette smoke sample, such as
buta-1,3-diene, isoprene, hex-1-ene, hep-1-ene and ␦-limonene.

Fig. 1. Chromatograms showing the composition of volatile organic compounds in air from an in-door environment and exhaled breath of a volunteer present in this
environment without smoking.
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Fig. 2. Chromatograms showing the composition of volatile organic compounds in smoke from tobacco cigarettes, Type 1 and Type 2 e-cigarettes and in exhaled breath of
smokers. To avoid metabolic differences all displayed exhaled breath chromatograms correspond to the same volunteer.

Several of them are known natural products that can also be found
in many plant species. Their presence in tobacco cigarette smoke is
consistent with previous studies [7,25,27,30].
The analytical approach of the present study has been designed
for the identiﬁcation and quantiﬁcation of the volatile compounds. However, some compounds found in the present study
(Table 1) have also been identiﬁed in the particulate phase
in analytical methods speciﬁcally designed for the compounds
present in this phase, e.g. acetic acid, crotonaldehyde, n-heptane,
phenol, ␦-limonene, benzoic acid, hydroquinone, nicotine, 7methyl-1H-indole, myosmine and nicotine [23]. These compounds
are generally polar and formed by pyrolysis or distillation of
the tobacco components under the high temperature conditions
of smoking. Condensation processes lead to their distribution
between the gas and particulate phases.
In contrast, the smoke of the e-cigarettes was mainly composed of propylene glycol and glycerin which is consistent with
the product description of the manufacturers (note that the chromatographic peaks are overloaded). In addition the smoke of the
e-cigarettes contained nicotine and related products such as miosmine and nicotyrine. The smoke of Type 2 e-cigarette also contained
vanillin and ethyl vanillin which were likely added as a ﬂavor.

3.3. Exhaled breath from tobacco cigarette and e-cigarette users
Representative chromatograms of the VOCs in the exhaled
breath of tobacco cigarette and Type 1 and Type 2 e-cigarette users
are shown in Fig. 2. The chromatogram of exhaled breath of a
tobacco cigarette smoker showed a simpliﬁed mixture of the compounds found in the previously described smoke of these cigarettes

(Fig. 2) indicating that most of the original smoke components were
retained in the lungs. Thus, the relative intensity of most of the
higher molecular weight VOCs, those of higher chromatographic
retention time, decreased signiﬁcantly. However, some compounds
that are speciﬁc of tobacco cigarette smoke such as nicotine, nicotyrine and 2,5-dimethylfuran were found in the exhaled breath.
Their occurrence in the VOC composition can be used to indicate
the exposure of the individuals to tobacco smoke compounds. Other
VOCs such as benzene, toluene or ␦-limonene were less speciﬁc of
tobacco cigarette smoke but they still were dominant peaks in the
exhaled breath chromatograms of the tobacco cigarette smokers.
Isoprene was the most abundant exhaled breath peak. As mentioned above, this is an endogenous compound.
In the exhaled breath of the e-cigarette smokers the chromatographic peaks of propylene glycol and glycerin were absent
indicating that they remained in the respiratory system of the
smokers. Comparison of both original e-cigarette smoke and
exhaled breath of the e-cigarette smokers also showed a strong
decrease of the peaks corresponding to nicotine and related compounds. On the other hand, two main peaks in the chromatograms
from exhaled breath were those corresponding to acetone and
isoprene which likely represent endogenous sources. In addition,
benzene, toluene and 2,5-dimethylfuran were also found. These
peaks were below limit of detection in the e-cigarette smoke
vapors. Their occurrence in exhaled breath could reﬂect past exposures of the volunteers.
3.4. Figures of merit
Linear concentration ranges over three magnitudes of concentration were found for most compounds analyzed (Table 2).
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Table 2
Figures of merit.
Compound

Pent-1-ene
n-Pentane
Pent-2-ene
Isoprene
Pent-2-ene
n-Hexane
Benzene
Isooctane
n-Heptane
Toluene
n-Octane
Ethylbenzene
m-Xylene
p-Xylene
o-Xylene
Naphthalene
a
b
c
d

Rangea (ng)

R2

0.5–10
10–250
0.25–10
10–250
0.5–10
10–250
0.25–10
10–250
0.25–10
10–250
1–30
30–250
0.25–10
10–250
0.6–26
26–260
0.5–10
10–470
1–25
25–250
0.5–10
10–200
0.25–5
5–100
0.25–5
5–100
0.25–5
5–100
0.25–5
5–100
0.25–5
5–50

0.9962
0.9971
0.9997
0.9971
0.9984
0.9966
0.9982
0.9969
0.9994
0.9966
0.9977
0.9965
0.9962
0.9955
0.9996
0.9977
0.9983
0.9920
0.9989
0.9812
0.9977
0.9975
0.9987
0.9990
0.9965
0.9988
0.9979
0.9983
0.9987
0.9987
0.9978
0.9989

RSDb (%)

LODc (ng)

Bio-VOC
Meand (ng)

Repeatability (RSD %)

Recovery (%)

7.1

0.17

10.4

17.7

94

5.5

0.05

12.6

22.7

109

4.7

0.12

11.8

18.1

103

4.5

0.11

10.7

19.3

92

4.1

0.06

11.1

18.6

97

4.5

0.43

11.5

17.6

89

3.5

0.16

13.6

12.4

99

3.1

0.13

37.5

13.8

114

3.2

0.11

22.4

14.8

96

6.1

0.65

12.8

18.3

110

4.8

0.13

23.6

11.2

96

4.0

0.05

11.5

6.5

92

3.2

0.08

11.4

7.5

92

4.5

0.06

11.3

5.9

97

4.1

0.05

11.4

6.1

94

6.3

0.06

10.6

8.5

92

Amount introduced into the cartridges.
Residual standard deviation of the calibration lines.
Limits of detection.
Mean values of replicate analyses for calculation of repeatability and recovery.

In some cases, e.g. n-hexane, naphthalene, these ranges were
about 200. The limits of detection ranged between 0.05 and
0.65 ng. The transformation of these limits into concentration values (g/m3 ) must be done by reference to the sampled volume
that depends on the number of Bio-VOC replicates (N). Thus,
amount detection limit (ng) is equivalent to concentration detection limit (g/m3 ) when multiplying the former by 1000/(150 × N).
The number of replicates in the analyses is indicated in section

2.2. The highest limits, e.g. toluene (0.65 ng), were due to background atmospheric levels by use of this compound in nearby labs.
Repeatability (residual standard deviation of ten measurements)
ranged between 5.9 and 23% which is consistent with previous
measurements with Bio-VOCs in other studies [11]. Recoveries of standards introduced into the Bio-VOCs and analyzed as
described in the experimental section ranged between 92 and 114%
(Table 2).

Table 3
Concentrations (g/m3 ) of selected VOC in air, smoke and exhaled breatha .
No smoking

Tobacco cigarette smoking

Type 1 e-cigarette smoking

Type 2 e-cigarette smoking

Compound

Indoor air

Exhaled breath

Smoke

Exhaled breath

Smoke

Exhaled breath

Smoke

Exhaled breath

Pent-1-ene
n-Pentane
Pent-2-ene
Isoprene
Pent-2-ene
n-Hexane
Benzene
Isooctane
n-Heptane
Toluene
n-Octane
Ethylbenzene
m-Xylene
p-Xylene
o-Xylene
Naphthalene
Nicotine

0.5
nd
nd
0.4
nd
1
0.6
0.4
0.2
5
nd
0.2
0.2
0.1
0.1
0.05
nd

0.6
nd
0.5
87
0.3
nd
4
0.2
0.4
11
0.2
0.6
0.5
0.2
0.2
0.1
nd

700
1200
625
2700
460
975
1100
nd
890
1400
560
660
980
420
590
240
1300

68
63
52
670
32
14
49
nd
26
60
3
6
7
2
2
3
7

nd
nd
nd
nd
nd
nd
0.6
nd
nd
nd
nd
1
nd
0.6
0.4
nd
720

0.3
7
0.3
47
0.2
nd
0.8
0.2
0.3
3
nd
0.2
0.2
0.1
0.1
nd
4

nd
nd
nd
nd
nd
nd
nd
nd
1
4
nd
nd
nd
nd
nd
nd
710

nd
nd
nd
45
nd
0.6
0.5
1.5
2.1
6.4
nd
0.3
0.2
0.1
0.1
nd
1

a

All compounds were quantiﬁed with authentic standards except nicotine that was quantiﬁed with naphthalene.
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3.5. Quantitative differences
The concentrations of some representative VOCs found in
the tobacco cigarette and e-cigarette smoke and in the exhaled
breath of the smokers are shown in Table 3. Concentrations of
the same compounds in ambient indoor air and in volunteers
breathing this air without smoking are shown for comparison.
Tobacco cigarette smoke provided the samples containing highest concentrations of all compounds analyzed. Besides nicotine
(1300 g/m3 ) it contained benzene, toluene, xylenes, ethylbenzene and naphthalene in high abundance (1100, 1400, 1500, 660
and 240 g/m3 , respectively) as well as other compounds such
as isoprene (2700 g/m3 ), pent-1-ene (700 g/m3 ), n-pentane
(1200 g/m3 ), n-hexane (975 g/m3 ), n-heptane (1400 g/m3 ) and
others. This composition was in strong contrast with that of smoke
from the e-cigarettes in which all these compounds were virtually absent except nicotine (710–720 g/m3 ). Propylene glycol and
glycerin were not found in the indoor air sample.
In principle, the compositions of exhaled breath reﬂected the
differences of the cigarette smoke compositions (Table 3). Thus,
tobacco cigarette smoke was the one with highest nicotine concentration and the highest content of this compound was found
in the exhaled breath after tobacco cigarette smoking. In the cases
shown in the present study, the differences in nicotine concentration between smoke and exhaled breath were highest for tobacco
cigarettes, indicating that this was the smoking system with the
highest nicotine transfer.
Isoprene is an endogenous compound and similar concentrations should be expected in all exhaled breath samples. However,
it was found between 47 and 87 g/m3 in the e-cigarette smokers and 670 g/m3 in the tobacco cigarette smokers (Table 3).
The high concentration of this compound in this volunteer may
respond to a combination of non-absorbed compound from the
tobacco cigarette smoke and generation of high yield of this compound after tobacco cigarette smoking. In fact, the exhaled breath
of the tobacco cigarette smoker shows higher concentrations of all
above mentioned compounds, including benzene, toluene, xylenes,
ethylbenzene and naphthalene, than in the other exhaled breath
samples.
4. Conclusions
The analysis of VOCs in smoke from tobacco cigarette and ecigarettes and in the exhaled breath of users of these smoking
systems can be performed by collection with Bio-VOC, absorption in Tenax cartridges and analysis by TD-GC–MS. This method
provides consistent results when comparing the composition of
VOCs in cigarette smoke and exhaled breath of the smokers. It
also allows the discrimination between endogenous and exogenous
compounds and compounds reﬂecting past exposures to pollutants or tobacco smoke. Comparison of the concentrations between
smoke and equivalent exhaled breath of the smokers illustrated the
incorporation of higher burdens of VOCs in the tobacco cigarette
smokers than in the e-cigarette smokers.
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ABSTRACT
Aims: To measure the systemic retention of nicotine, propylene glycol (PG), and vegetable
glycerin (VG) in electronic cigarette (e-cigarette) users, and assess the abuse liability of ecigarettes by characterizing nicotine pharmacokinetics.
Design: E-cigarette users recruited over the Internet participated in a 1-day research ward
study. Subjects took 15 puffs from their usual brand of e-cigarette. Exhaled breath was
trapped in gas-washing bottles and blood was sampled before and several time after use.
Setting: San Francisco, California, USA.
Participants: Thirteen healthy, experienced adult e-cigarette users (6 females and 7 males).
Measurements: Plasma nicotine was analyzed by GC-MS/MS, and nicotine, VG, and PG in
e-liquids and gas traps were analyzed by LC-MS/MS. Heart rate changes and subjective
effects were assessed.
Findings: E-cigarettes delivered an average of 1.3 (0.9-1.8) mg (mean and 95% CI) of
nicotine and 94% of the inhaled dose, 1.2 (0.8-1.7), was systemically retained. Average
maximum plasma nicotine concentration (Cmax) was 8.4 (5.4-11.5) ng/mL and time of
maximal concentration (Tmax) was 2 to 5 minutes; one participant had Tmax of 30 minutes.
89% and 92% of VG and PG, respectively, was systemically retained. Heart rate increased by
an average of 8.0 bpm after 5 minutes. Withdrawal and urge to smoke decreased and the ecigarettes were described as satisfying.
Conclusions: E-cigarettes can deliver levels of nicotine that are comparable to or higher than
typical tobacco cigarettes, with similar systemic retention. Although the average maximum
plasma nicotine concentration in experienced e-cigarettes users appears to be generally lower
than what has been reported from tobacco cigarette use, the shape of the pharmacokinetic
curve is similar, suggesting addictive potential.
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INTRODUCTION
Electronic cigarettes (e-cigarettes) have seen a considerable increase in awareness and
use among adults and youth since the product entered the U.S. market in 2007 (1, 2). Despite
this rapid rise in use and concerns about safety (3), e-cigarette manufacture, marketing, and
sale are currently unregulated by the U.S. Food and Drug Administration (FDA) which has
jurisdiction over tobacco products under the Family Smoking Prevention and Tobacco
Control Act (4). The FDA has stated that it will assert jurisdiction over e-cigarettes but the
final ruling has not been finalized (5).
In assessing the individual and population harms of e-cigarettes, which are key
considerations in FDA‘s final ruling on e-cigarettes, it is important to understand the potential
abuse liability of these devices. Like other drugs/drug delivery devices, the expected
population harm of e-cigarettes is the product of their toxicity, intensity of use, and
prevalence of use (6). The abuse liability of e-cigarettes, determined primarily by nicotine
delivery and pharmacokinetics (7), directly impacts both intensity and prevalence of use. A
greater likelihood of abuse is associated with faster nicotine delivery (shorter time to peak
concentration, Tmax) and greater amount of systemic nicotine absorption reflected in higher
maximum blood nicotine concentration (Cmax) and area under the concentration-time curve
(AUC) (6).
Some e-cigarettes are cigarette-like (cig-a-likes) with disposable or rechargeable
cartridges (1st generation), tanks (2nd generation) which operate at higher power than cig-alikes, and others are customizable advanced personal vaporizers. Early pharmacokinetic
studies of e-cigarettes reported very low plasma nicotine levels, indicating low nicotine
delivery (8, 9). A few later pharmacokinetic studies reported higher plasma nicotine levels
among experienced e-cigarette users (10-12) but the plasma nicotine levels after 10-15 puffs
have been lower than what has been reported from smoking a tobacco cigarette (~10-30
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ng/mL) (13, 14). As the technology of e-cigarettes continue to evolve, their effectiveness as
nicotine delivery devices is improving, thus the need for continued pharmacokinetic
monitoring to assess their potential abuse liability.
The objectives of this study were to (1) measure delivery and systemic retention of
nicotine, propylene glycol (PG), and vegetable glycerin (VG) from e-cigarettes and (2) assess
the potential abuse liability of e‐cigarettes by characterizing nicotine pharmacokinetics in
experienced users. There are only a few pharmacokinetic studies of e-cigarettes and, to the
best of our knowledge, no published study has determined the dose of nicotine retained from
e-cigarette use (referred to as ‗vaping‘). Systemic retentions of nicotine, VG, and PG also
determine the amount of these constituents exhaled into the environment, which is relevant to
the question of e-cigarette secondhand aerosol exposure.

METHODS
This study was part of a pilot project to examine the clinical pharmacology of ecigarettes and consisted of a standardized e-cigarette session, reported here, and examination
of use patterns during ad libitum access, which will be reported separately.
Subjects
A convenience sample of 17 healthy adult e-cigarette users was recruited and 13
subjects participated and complete the study. Participants were recruited via Craigslist.com
and flyers. They were screened for eligibility at a clinical research facility. Exclusive ecigarette users or dual users ≤ 5 tobacco cigarettes per day, who used e-cigarettes at least
once daily for 3 months or more, and had saliva cotinine levels ≥30 ng/mL were eligible.
Exclusion criteria included pregnancy, use of nicotine metabolism altering medications, user
of zero-nicotine e-cigarettes, chronic diseases, and active substance abuse or dependence
other than marijuana. The study was approved by the Committee on Human Research at the
This article is protected by copyright. All rights reserved.
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University of California, San Francisco. Written, informed consent was obtained from each
participant and all participants were financially compensated.
Experimental procedure
Subjects came to the Clinical Research Center at the San Francisco General Hospital
for a 1-day pharmacokinetic study. They came to the hospital the evening before and
abstained from e-cigarettes and/or other tobacco products after 10 PM. Participants were
awakened at 7:00 AM and an intravenous (IV) line for blood sampling was placed in the
forearm at 8:00 AM followed by a light breakfast. Baseline blood was sampled and urine
collected, subjective questionnaires were administered, and three heart rate measurements
were made within 10 minutes by pulse oximeter (average was used as the baseline heart rate).
At approximately 9:30 AM the participants were asked to use their usual brand of e-cigarette
(and usual e-liquid in tanks and rebuildable atomizer models, RBA), which were supplied by
the study. Participants took 15 puffs, one every 30 seconds (standardized session). Puff
duration was not standardized. Participants exhaled through their mouth after each puff into a
sterile polypropylene mouthpiece which was connected to 3 gas traps connected in series
with silicone tubing. Each gas trap contained 50 mL of 0.2 N hydrochloric acid and a pump
maintained a flow rate of 2 L per min through the traps. After the 15 puffs, participants
abstained from e-cigarette use for 4 hours. During that time, blood was sampled at 2, 5, 15,
30, 45, 60, 90, 120, and 180 minutes and heart rate was measured at 5, 10, 15, 20, and 30
minutes. Subjective questionnaires were administered between the 5th and 15th minute blood
samples. E-cigarettes were weighed before and after vaping using a microbalance (0.00001 g
readability).
Gas trap validation
An initial test of the efficiency of nicotine trapping by the gas traps was performed
before the study. Two NJOY disposables, 1 Blu eCigs disposable, 2 V2 Cigs, and a
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KangerTech ProTank 2 (three different nicotine-containing flavors) were individually vaped,
1 puff every 30 seconds for a total of 30 puffs, by machine at 2 L per min. E-cigarettes were
weighed before and after vaping and the nicotine concentration of the e-liquids were
measured. The amount of nicotine in the three traps and mouthpiece were measured. On
average, 86.2 ± 5.6% (mean ± SD) (range 76-92%) of the vaped nicotine was recovered in the
three traps and mouthpiece. We performed a second test of the trapping efficiency of
nicotine, VG, and PG using each subject‘s e-cigarette and e-liquid on the days of the
pharmacokinetic study to get study e-cigarette-specific recovery averages. Each e-cigarette
was machine-vaped as described before, this time 1 puff every 30 seconds for a total of 15
puffs. Average recoveries were as follows: nicotine, 86.8 ± 9.6% (range 75.0-100%); VG,
93.0 ± 10.3% (range 73.3-100%); and, PG, 86.7 ± 10.0% (range 72.7-100). We adjusted the
amount of nicotine, VG, and PG measured after participants exhaled into the traps by
dividing exhaled amounts by the respective average machine-derived recoveries.
Questionnaires
The Minnesota Nicotine Withdrawal Scale (MNWS) (15), the Questionnaire for
Smoking Urges (QSU-Brief) modified for e-cigarettes (16), and the Positive and Negative
Affect Scales (PANAS) (17) were used to measure nicotine withdrawal, craving, and positive
and negative affective states, respectively, before and after e-cigarette use. The modified
Cigarette Evaluation Questionnaire (mCEQ) (18), further modified for e-cigarettes, was used
to measure reward after using the e-cigarette.
Analytical chemistry
Nicotine concentration in plasma was determined by GC-MS/MS, using our published
GC-MS method (19), modified for tandem mass spectrometry for improved sensitivity.
Nicotine was measured in the 0.02 N HCl trap solution from each trap and mouthpiece
separately (and then summed to give total exhaled amount) and in e-liquids after dilution in
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0.02 N HCl by LC-MS/MS using a method modified from a previous publication (20).
Briefly, 100 µL aliquots were mixed with 100 µL of 100 mM pH 8.7 ammonium formate
buffer and 50 µL of nicotine-d4 internal standard. Aliquots were injected onto a Water‘s BEH
C18 column (3X150 mm) under isocratic conditions (50% methanol 0.01M ammonium
formate pH 8.7). Detection and quantitation was achieved on a Thermo Instruments Quantiva
LC-MS/MS using the 163130, 167134 ion transitions for natural nicotine and the
deuterium-labeled internal standard, respectively. The limit of quantitation (LOQ) was 0.5
ng/mL. VG and PG were quantified as the benzoate esters using PG-d6 and VG-d5 as internal
standards using a modified method based on a previous publication (21). Briefly, aliquots of
0.02 N HCl trap and diluted e-liquids were mixed with internal standard and derivatized by
vortexing the samples with benzoyl chloride, aqueous sodium hydroxide, and hexane. After
evaporation of the hexane phase, the samples were reconstituted in 45% methanol 45%
isopropanol and 10% water and separated by gradient elution on a Waters phenyl hexyl XSelect column (3X150 mm) with a water, methanol, isopropanol 10 mM ammonium formate
solvent system. The following transitions for the ammonium adducts were monitored on the
Thermo Instruments Quantiva: PG-d0: 302163, PG-d6: 308169, VG-d0: 422283, and
VG-d5: 427288. The LOQ was 5 ug/mL for both PG and VG.
Pharmacokinetic analysis
Pharmacokinetic parameters were estimated from plasma nicotine concentrations
using Phoenix WinNonlin 6.3 (Pharsight Corporation, Mountain View, CA). Tmax, Cmax, and
AUC from 0 to infinity (AUC0∞) were estimated using a noncompartmental model and
trapezoidal rule. We corrected all measures for baseline values in order to assess the changes
in plasma nicotine attributed to the study e-cigarettes only. This was done by estimating the
plasma nicotine concentration derived from baseline levels at each sampling time-point using
the formula Ct = C0e-Kt, where Ct is the estimated plasma nicotine concentration at a timeThis article is protected by copyright. All rights reserved.
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point after baseline, C0 is the baseline plasma nicotine concentration, K is the subject‘s
nicotine elimination rate constant, and t is the elapsed time after baseline.
Statistical analysis
The systemic retentions of nicotine, VG, and PG were calculated as follows: retention
(%) = 100 × (amount delivered – amount exhaled)/amount delivered. The amount of nicotine,
VG, and PG delivered (mg) were estimated as the amount of e-liquid vaped (mg) × the
concentration of nicotine, VG, and PG in the e-liquid, respectively. To analyze changes in
heart rate after e-cigarette use, a repeated measures one-way ANOVA was performed. Heart
rate measured at 5, 10, 15, 20, and 30 minutes were compared to baseline heart rate and we
used Tukey‘s method to adjust the error rate. Changes in individual items and overall scores
for MNSW, QSU, and PANAS were assessed using paired t test. All analyses were carried
out using SAS v. 9.4 (SAS Institute, Inc. Cary, NC, USA). Statistical tests were considered
significant at <0.05.

RESULTS
Participant characteristics are presented in Table 1. Nine participants were selfreported exclusive e-cigarette users, confirmed by their low expired carbon monoxide (CO)
levels at screening (range 1-4 ppm). Average saliva cotinine levels at screening was 212
ng/mL and did not differ between self-reported exclusive e-cigarette users (217 ng/mL) and
dual electronic and tobacco cigarette users (199 ng/mL) (p = 0.79). Previous research has
shown that cotinine levels in e-cigarette users are similar to those of tobacco cigarette
smokers (22). Two participants used 1st generation e-cigarettes, 8 used 2nd generation tank
devices, and 3 used RBAs (Table 2).
On average, 1.3 mg of nicotine (median 1.4, range 0.4-2.6 mg) was delivered in 169
mg of vaped e-liquid (median 210 mg, range 46-463 mg) from 15 puffs (Table 3). An average
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of 93.8% (median 99.6%, range 49.0-99.9%) or 1.2 mg of nicotine (median 1.1 mg, range
0.4-2.4 mg) was systemically retained. On average, 84.4% (median 94.8%, range 3.9-99.3%)
of the delivered VG dose and 91.7% (median 98.3%, range 46.2-100%) of the delivered PG
dose were systemically retained.
Cmax was within 2 to 5 minutes for all participants except one who had a Tmax of 30
minutes (Table 4). The average plasma nicotine Cmax was 8.4 ng/mL (median 5.1 ng/mL,
range 2.3-19.8 ng/mL). In addition to computing the dose of nicotine retained in the body
using the gas trap method, we also estimated the nicotine dose using AUC0∞ and the average
population clearance of nicotine, 1200 mL/min (13) as follows: PK-estimated dose =
AUC0∞ × 1200. The average PK-estimated nicotine dose was 1.0 mg (median 0.9 mg, range
0.3-2.2 mg) and was not significantly different from the nicotine dose determined by the gas
trap method (p=0.41).
Figure 1A shows average plasma nicotine levels after e-cigarette use for all
participants and Figure 1B shows plasma nicotine profiles of three subjects to illustrate the
general shapes of the plasma nicotine curves observed. Compared to baseline, heart rate
increased by an average of 8.0 bpm after 5 minutes (p<0.001), 5.2 bpm after 10 minutes
(p=0.04), and was not significantly different after 15 minutes (Figure 1C).
The overall MNSW score decreased significantly from 7.8 to 4.8 (p=0.007) (Table 5).
All individual and total QSU scores decreased significantly (p<0.05). PANAS-negative affect
decreased significantly (p=0.03) while PANAS-positive affect remained unchanged. The
mCEQ subscales (with maximum possible shown in [ ]) were as follows: Satisfaction [21],
16.5 ± 3.2 (mean ± SD); Reward [35], 21.3 ± 5.8; Aversion [14], 4.8 ± 2.4; Sensations [7],
4.3 ± 1.5; and, Craving Reduction [7], 5.0 (1.7).
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DISCUSSION
In our study, e-cigarettes delivered an average of 1.3 mg (range 0.4 to 2.6 mg) of
nicotine from 15 puffs, similar to or higher than average reported yields of 0.5 to 1.5 mg
nicotine per tobacco cigarette (13, 23, 24). We show, for the first time, that systemic retention
of nicotine from e-cigarettes is high, averaging 94%, resulting in uptake of about 1.2 mg (0.4
to 2.4 mg) of nicotine from 15 puffs. Systemic retention of nicotine from tobacco cigarettes
averages about 80 to 90% of the inhaled dose (13). Average Cmax after e-cigarette use was 8.4
ng/mL, which is lower than average levels from tobacco cigarettes but within the range of
many smokers. Nicotine boost from tobacco cigarettes averages about 11 ng/mL (14, 25). We
found that some e-cigarette users were able to attain tobacco cigarette-like peak plasma
nicotine levels. Two subjects had Cmax (15.5 and 19.8 ng/mL) that were in the high end of the
range of nicotine boost from tobacco cigarettes and another had a Cmax of 13.2 ng/mL. With
one exception, Tmax was between 2 to 5 minutes. We present novel data showing VG and PG
are also highly retained in the body, averaging 84% and 92%, respectively. Finally, consistent
with other studies, e-cigarette use increased heart rate, and subjectively reduced withdrawal,
urge to smoke, and was described as satisfying (10, 12, 26).
Nicotine from tobacco cigarettes is rapidly absorbed in the lungs, reaches the brain
within seconds (27), and venous Cmax is seen within 5 to 8 minutes of initiating smoking (13).
The rapid rise of blood and brain nicotine levels when delivered through the pulmonary route
allows the tobacco cigarette smoker to titrate nicotine and related pharmacological effects
while smoking. This makes tobacco cigarette smoking the most reinforcing form of nicotine
delivery (13, 28). Except one, all participants had Cmax at 2 or 5 minutes after e-cigarette
puffing, which is consistent with prior reports (10, 11, 29, 30). This indicates that nicotine
from e-cigarettes is also rapidly absorbed in the lungs, allowing for nicotine titration through
various user behaviors and is likely dependence-producing.
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The extent to which nicotine from e-cigarettes is absorbed and the sites of absorption
will affect the magnitude of nicotine‘s associated effects on the user but remain important
unanswered questions. Although the participants took in as much or more nicotine from 15 ecigarette puffs, their Cmax were on average lower than available data on smoking a tobacco
cigarette (~10-30 ng/mL) (13, 14). It appears then that while most of the nicotine inhaled is
systemically retained, a significant amount is absorbed at sites other than the lungs.
Additional sites of absorption likely include the buccal mucosa and the gastrointestinal tract
following swallowing. Several subjects displayed the PK profile illustrated in Figure 1B
(Subject 2), who had a plasma nicotine Cmax at 2 minutes indicative of rapid lung absorption
but the persistent peak (for about 30 minutes) and slowly declining plasma nicotine
resembled the PK profile of smokeless tobacco in which absorption of nicotine is primarily
through the buccal cavity (13). Further, due to hepatic first pass elimination, swallowing ecigarette aerosol would result in decreased systemic bioavailability (13), and is a likely
explanation for the low Cmax in some participants.
Since e-cigarettes do not smolder like tobacco cigarettes, secondhand exposure to
nicotine and toxicants in the aerosol, a public health concern, is entirely from the exhaled
aerosol. Our findings of minimal nicotine, VG, and PG in the exhaled aerosol suggest that
secondhand exposure to nicotine from e-cigarette aerosols would be small. However, a few
studies have reported increased levels of nicotine, respirable particles, volatile organic
compounds, and metals in indoor air and biomarkers of nicotine exposure in non-users after
e-cigarette use (31-34). Subject 3 in our study exhaled 51% (or 0.8 mg) of the inhaled
nicotine and 96% (86 mg) and 54% (19 mg) of the inhaled VG and PG, respectively, which
demonstrates the possibility for generation of secondhand e-cigarette aerosol exposure by
some users. It is likely that this subject inhaled the aerosol into their mouth or throat and not
their lungs, resulting in a low Cmax of 2.3 ng/mL at 30 minutes and a PK profile that
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resembled smokeless tobacco use, indicative of poor lung absorption. Therefore, user vaping
behavior is an important determinant of the extent of secondhand e-cigarette aerosol
exposure.
E-cigarette use significantly increased heart rate of participants who were deprived of
nicotine overnight. The observed increase of 8 bpm 5 minutes after vaping was similar to
previous studies on e-cigarettes (10) but slightly lower than the 10 to 12 bpm increase
following tobacco cigarette use in nicotine-deprived smokers (35, 36).
Participants reported a decrease in nicotine withdrawal which was mild to begin with.
The total MNSW score before vaping was 7.8 of a possible score of 48. Mild nicotine
withdrawal among e-cigarette users is consistent with users‘ reports of lower dependence on
e-cigarettes compared to tobacco cigarettes (37, 38). E-cigarette use reduced craving as
measured by the decrease in every item of the QSU. Participants also reported above
moderate scores on Satisfaction, Reward, Sensations, and Craving Reduction and low
Aversion (a combination of ‗nauseous‘ and ‗dizziness‘ items) subscales of the mCEQ. One
report suggested that these effects may be independent of nicotine and can be due to oral and
tactile sensations similar to smoking (9), and also likely result from participants using their
own devices. The ability of e-cigarettes to reduce urge to smoke and withdrawal symptoms
and to increase reward and satisfaction, as shown in prior reports (9, 11, 39, 40), might
explain high e-cigarette prevalence of use among former tobacco cigarette users (41-43).
While e-cigarette users are mainly former or current adult tobacco cigarette smokers
(42, 44), the prevalence of e-cigarette use is rising among the youth (2). The ability of ecigarettes to deliver comparable or higher amounts of nicotine compared to tobacco cigarettes
raises concerns about e-cigarette use generating nicotine dependence among young people.
Nicotine levels reported here are likely to cause physiologic changes in nicotinic
acetylcholine receptors in the brain that would sustain nicotine addiction (45, 46). This is
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particularly concerning for adolescents and young adults, given that early exposure to
nicotine increases the severity of future nicotine dependence (47).
Our research has some limitations. In order to exhale fully into the gas trap and not
lose significant amounts of aerosol from the mouth, exhalations were slower than usual which
resulted in participants holding the e-cigarette aerosol in their mouth or lung for a longer
time. Longer breath-holds might facilitate greater respiratory tract retention of nicotine, VG,
and PG. Breath-hold has a minimal effect on nicotine retention from tobacco cigarettes
(98.0% retention with 0 second breath-hold and 99.9% with a 10 s breath-hold) (48).
Although we are not aware of the effect of breath-hold on VG and PG retentions, little to no
aerosol is seen when individuals ‗stealth vape‘. Stealth vaping refers to using e-cigarettes
where they are not allowed and includes long breath-holds. Invisibility of the exhalant may
be due to lower concentrations of VG/PG in the exhalant with increased retention. Other
limitations include a fixed puffing protocol of 15 puffs in a hospital research ward setting
where use patterns might differ from naturalistic settings. However, we did not control puff
duration, allowing users to puff as naturally as possible. The fixed puffing protocol allows for
comparisons between subjects and studies. Finally, participants varied by age, BMI, smoking
status, and typical e-cigarette use, which could have influenced the variability in nicotine
uptake and PK. This may also be a strength of our study, given the wide variability in ecigarette user profile and behavior in the population.
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CONCLUSIONS
E-cigarettes can be highly efficient as nicotine delivery devices, delivering levels of
nicotine comparable to or higher than tobacco cigarettes with similar high levels of systemic
retention. The plasma nicotine Cmax after 15 puffs was on average lower than available data
on smoking one tobacco cigarette, suggesting that not all nicotine inhaled and retained is
being absorbed through the lungs. However, several participants had Cmax in the reported
range of tobacco cigarettes. E-cigarette use increased heart rate, and subjectively reduced
withdrawal, urge to smoke, and was described as satisfying. Based on pharmacokinetic
considerations, e-cigarettes have the potential to produce and sustain nicotine addiction.
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F
F
F
M
F
F
M
M
M
M
M
F
M
6F
7M

1
2
3
4
5
6
7
8
9
10
11
12
13
Summary

56
31
19
30
53
23
40
29
36
35
34
58
55
38.4
(13.1)

White
White
Asian
White
White
White
White
Asian
White
White
Mixed
White
Black

Race
19.0
17.9
22.0
26.1
24.3
18.7
32.9
25.0
31.8
26.4
34.0
25.9
27.8
25.5
(5.3)

BMI
505
432
181
233
303
110
231
201
246
32
36
127
116
212
(140)

Saliva
cotinine
(ng/mL)
No
No
Yes
No
Yes
Yes
No
Yes
No
No
No
No
No
4 Yes
9 No

2
3
10
2
10
9
1
3
1
4
4
1
2
4.0
(3.4)

SelfExpired
reported
CO
smoking
(ppm)
status
0
0
2
0
3
1
0
0
0
0
0
0
0
range
0-3

CPD
12
18
3
12
3
5
11
5
3
4
16
72
36
15.4
(19.3)

E-cig use
(months)
10
30
20
3
6
15
3
15
5
2
10
2
4
9.1
(8.5)

E-cig
puffs
per
session
300
200
80
50
24
100
300
20
45
170
100
40
70
115
(98)

E-cig
puffs
per day

See notes below

a

f

a

a, b

a, b

b

a, b, c

d

b

b, e

a, d

a, b, d

a, b, c

Reason for
vaping

Notes: a = reduce health risk; b = quit smoking; c =save money; d = cut down on tobacco cigarette; e = improve athletic performance; f = never smoker who enjoys vaping;
standard deviation in bracket

Sex

Subject

Age
(years)

TABLE 1: Demographic characteristics of study participants, tobacco cigarette use, and e-cigarette use at screening
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Tank
Cartridge
Tank
RBA
Tank
Tank
Tank
RBA
Cartridge
Tank
RBA
Tank
Tank

1
2
3
4
5
6
7
8
9
10
11
12
13

Kanger EVOD2
V2 Cigs Red 18
Kanger T3D
Vulcan
Kanger T3D
Kanger EVOD
Kanger Aerotank V2
K101
Blu E-cigarette
Kanger EVOD
Nimbus
Vapor4Life
Kanger Protank II

E-cigarette brand
Velvet Cloud Vapor
n/a
V Smoke
Space Jam
Jackson Vapor
Vapor All
It Is Vapor
CuttWood
n/a
RY4
Dr. Picnic's Magic Elixir
Nicoticket
Halo Purity

e-Liquid Brand
White Beard Tobacco
Regular
Watermelon Breeze
Andromeda
Peaches & Cream
French Vanilla
Vanilla Custard
Monster Mellon
Classic Tobacco
Tobacco Flavor
Teddy Bear
The Virus (tobacco)
Torque56 (tobacco)

Flavor
Kosher VG
not labeled
not labeled
VG/PG
not labeled
VG/PG
VG
VG/PG
VG
VG
PG/VG
VG/PG
PG/Glycerin

VG/PG
ratio

Measured
VG/PG
ratio
92/8
25/75
71/29
54/46
72/28
37/63
76/24
71/29
100/0
73/27
69/31
43/57
36/64

Nicotine on
label
(mg/mL)
24
18
18
6
18
12
12
6
24
6
6
6
6

Measured
nicotine
(ug/mg)
15.3
13.9
11.4
5.7
15.3
8.6
12.1
5.0
12.6
5.6
5.0
5.9
5.7

Notes: Kanger is short for KangerTech; RBA is rebuildable atomizer (all RBAs were ‗drippers‘); n/a is not applicable; VG is vegetable glycerin; PG is propylene glycol

E-cigarette
design

Subject

TABLE 2: Participants’ usual e-cigarettes and e-liquids used in the study
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Nicotine
in e-liquid
(ug/mg)
15.3
13.9
11.4
5.7
15.3
8.6
12.1
5.0
12.6
5.6
5.0
5.9
5.7
9.4
8.6
4.1
6.9
11.9

Nicotine
delivered
(mg)
0.84
1.64
1.66
2.64
1.33
n/a
2.43
1.63
0.58
0.60
1.45
0.42
0.70
1.33
1.39
0.73
0.87
1.79

Nicotine
exhaled
(mg)
0.004
0.002
0.848
0.293
0.033
0.001
0.008
0.115
0.001
0.002
0.002
0.001
0.007
0.101
0.004
0.239
-0.04
0.250

%
Nicotine
retained
99.6
99.9
49.0
88.9
97.5
n/a
99.7
93.0
99.8
99.6
99.8
99.8
98.9
93.8
99.6
14.5
84.6
103.0

VG
delivered
(mg)
44.5
24.6
86.6
216.1
56.8
n/a
131.2
188.8
37.0
67.3
181.2
30.0
38.2
91.9
62.1
69.2
47.9
135.8

PG
delivered
(mg)
3.96
74.7
35.1
182.0
22.0
n/a
40.3
78.6
0.0
25.2
83.3
40.0
67.1
54.4
40.2
49.0
23.2
85.5

VG
exhaled
(mg)
1.28
1.14
83.2
42.5
7.64
0.80
3.17
41.0
0.27
3.89
3.52
0.75
5.70
15.0
3.52
25.2
-0.24
30.2

PG
exhaled
(mg)
0.07
0.06
18.9
24.3
0.60
0.0
0.15
6.14
0.0
0.0
0.0
7.32
4.79
0.11
8.32
-0.50
10.1

VG/PG
%VG
% PG
ratio in
retained retained
exhalant
97.1
98.3
95/5
95.3
99.9
95/5
3.9
46.2
81/19
80.3
86.7
64/36
86.6
97.3
93/7
n/a
n/a
n/a
97.6
99.6
96/4
78.3
92.2
87/13
99.3
100/0
94.2
100.0
100/0
98.1
100.0
100/0
97.5
100.0
100/0
85.1
89.1
44/56
84.4
91.7
94.8
98.3
26.4
15.9
67.6
81.1
101.2
102.4

Notes: SD, standard deviation; LCI and UCI, lower and upper limits of 95% confidence interval; post-weight for Subject 6‘s e-cigarette was not determined due to e-liquid
leaking from device

Subject

E-liquid
vaped
(mg)
1
55.2
2
117.9
3
146.2
4
463.2
5
87.0
6
n/a
7
200.4
8
328.7
9
46.3
10
106.7
11
287.0
12
71.0
13
122.5
Average 169.4
Median 120.2
SD
128.1
LCI
88.0
UCI
250.7

TABLE 3: Nicotine delivered and retained in the body and changes in vegetable glycerin (VG)/propylene glycol (PG) ratios in e-liquid
and exhaled aerosol

TABLE 4: Nicotine pharmacokinetic profiles from various electronic cigarettes

Subject

Half-life
(min)

1
2
3
4
5
6
7
8
9
10
11
12
13
Average
Median
SD
LCI
UCI

148
81
87
152
62
94
152
132
140
78
114
107
36
106.3
107
37.2
84
129

Delivered
Tmax Cmax
AUC(0∞)
nicotine dose
(min) (ng/mL) (ng/mL•min)
(mg)
2
6.9
815
0.84
5
9.1
1345
1.64
30
2.3
301
1.66
5
8.9
1570
2.64
2
15.5
682
1.33
2
3.1
264
n/a
2
19.8
1813
2.43
5
8.7
1336
1.63
5
4.4
461
0.58
2
6.1
332
0.60
2
13.2
900
1.45
2
4.7
411
0.42
2
6.8
721
0.70
5.1
8.4
843
1.33
2
5.1
721
1.39
7.6
5.1
519
0.73
0.5
5.4
529
0.87
9.7
11.5
1156
1.79

Retained
nicotine dose
(mg)
0.84
1.63
0.82
2.34
1.30
n/a
2.42
1.52
0.58
0.60
1.44
0.42
0.69
1.22
1.07
0.68
0.80
1.66

PK-estimated
nicotine dose
(mg)
0.98
1.61
0.36
1.88
0.82
0.32
2.18
1.60
0.55
0.40
1.08
0.49
0.87
1.01
0.87
0.62
0.63
1.39

Notes: SD, standard deviation; LCI and UCI, lower and upper limits of 95% confidence interval; PK-estimated
nicotine dose is average population clearance of nicotine (~1200 mL/min) × AUC(0--∞)
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TABLE 5: Withdrawal and urge to use e-cigarette before and after 15 puffs
Scale
MNSW (0, none; 4, severe)
Angry, irritable, frustrated
Anxious, nervous
Depressed mood, sad
Desire or craving to smoke
Difficulty concentrating
Increased appetite, hungry
Restless
Impatient
Dizziness
Increased coughing
Nausea
Sorethroat
MNSW total score (of 48)
QSU (0, strongly disagree; 7, strongly agree)
Desire for e-cigarette now
Nothing better than to vape now
Would vape if possible
Would control thing better
All I want is an e-cigarette
Urge for e-cigarette
An e-cigarette would taste good
Would do anything for an e-cigarette
Vaping would make me less depressed
Will vape and soon as possible
QSU total score (of 7)
PANAS
PANAS positive affect score (of 50)
PANAS negative affect score (of 50)

Pre

Post

p-value

0.8 (1.0)
1.0 (1.0)
0.2 (0.5)
1.9 (1.2)
1.0 (1.0)
0.3 (0.4)
1.0 (0.9)
1.3 (1.1)
0.0 (0.0)
0.1 (0.2)
0.0 (0.0)
0.2 (0.5)
7.8 (5.2)

0.2 (0.4)
0.5 (0.8)
0.0 (0.0)
0.7 (0.9)
0.6 (1.0)
0.3 (0.5)
0.7 (0.9)
0.5 (0.8)
0.8 (1.2)
0.1 (0.3)
0.2 (0.6)
0.2 (0.4)
4.8 (4.2)

0.06
0.05
0.19
0.007
0.05
1.00
0.17
0.01
0.03
1.00
0.19
0.34
0.007

4.5 (1.7)
3.9 (0.9)
5.8 (1.5)
2.5 (1.5)
3.4 (1.3)
4.6 (1.8)
5.1 (1.5)
2.4 (1.6)
2.3 (1.5)
4.8 (1.8)
3.2 (1.2)

2.5 (1.4)
2.0 (1.0)
3.3 (2.1)
1.5 (0.9)
1.6 (1.0)
2.2 (1.5)
2.8 (1.6)
1.3 (0.6)
1.2 (0.6)
3.3 (2.1)
2.2 (1.1)

0.002
<0.001
0.002
0.02
<0.001
0.002
0.001
0.03
0.02
0.02
<0.001

26.4 (6.3)
13.6 (3.7)

26.5 (6.8)
11.2 (1.5)

0.99
0.03
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FIGURE 1: Average plasma nicotine, corrected for baseline level, (mean ± SEM) in
experienced users after 15 puffs from their usual brand of e-cigarette (A); plasma nicotine
profiles of three subjects (B); and average change (mean + SEM) in heart rate from baseline
after e-cigarette use (C). * is significantly different from baseline (<0.05).
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Abstract
Objectives The aim of this study is to review the literature on
the composition of aerosols from electronic cigarettes (ecigarettes) originated by human vaping and to describe the
emission of particulate matter ≤2.5 μm in diameter (PM2.5)
from conventional and e-cigarettes at home in real-use
conditions.
Methods We conducted a systematic literature search in
PubMed and Web of Science. We measured PM2.5 in four
different homes: one from a conventional cigarette smoker,
one from an e-cigarette user, and two from non-smokers.
Results The review identified eight previous investigations
on the composition of aerosols from e-cigarettes originated
by human vaping and indicated that emissions from ecigarettes can contain potential toxic compounds such as
nicotine, carbonyls, metals, and organic volatile

compounds, besides particulate matter. In the observational
study, the PM2.5 median concentration was 9.88 μg/m3 in
the e-cigarette user home and 9.53 and 9.36 μg/m3 in the
smoke-free homes, with PM2.5 peaks concurrent with the
e-cigarette puffs.
Conclusion Both the literature review and the observational
study indicate that e-cigarettes used under real-conditions emit
toxicants, including PM2.5. Further research is needed to characterize the chemicals emitted by different types of ecigarettes and to assess secondhand exposure to e-cigarette
aerosol using biological markers.
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Introduction
Electronic cigarettes, also called Be-cigarettes^ or Be-cigs,^ are
the most known electronic nicotine delivery system. An ecigarette is an electronic device commonly shaped like a cigarette and designed to vaporize a mixture of nicotine, propylene
glycol, and other chemicals. The e-cigarette heats the mixture
via a battery activated by puffing. Interest in e-cigarettes has
been recently growing among smokers, manufacturers, including leading cigarette companies, and also among tobacco
control health professionals, researchers, and advocates who
are concerned with their potential risks at the individual and
public health level.
Concern exists regarding the potential passive exposure to
the aerosol exhaled by e-cigarette users, as their use has increased in indoor places, including those with tobacco smokefree bans [1]. Some studies show that the aerosol generated
from e-cigarettes contains toxic compounds (such as volatile
organic compounds, aldehydes, nitrosamines, polyaromatic
hydrocarbons, glycols, and nicotine), although in lower
amounts than conventional cigarettes [2••, 3, 4, 5•]. Some of
them have analyzed e-cigarette emissions, mainly in controlled conditions [1, 5•, 6], and have found that e-cigarettes
emit fine and ultrafine particles (also known as particulate
matter). The objective of this manuscript is to systematically
review the existing literature on secondhand exposure from ecigarette aerosol in humans under real-life or mimicked reallife conditions and to describe the emission of particulate matter of less than 2.5 μm in diameter (PM2.5) from e-cigarettes at
home in real-life use conditions and compare it that of conventional cigarettes.

Methods
Literature Review
We performed systematic literature search in PubMed (US
National Library of Medicine; http://www.pubmed.org) and
in the Web of Science (using the Web of Science® Core
Collection WoS, Thomson Reuters; http://webofscience.
com) in order to identify relevant literature. Three search
topics were combined: (1) Belectronic nicotine delivery
systems/electronic cigarettes,^ combined the search terms
(Belectronic cigarette*^ OR e-cigarette* OR e-cig* OR ecig*
OR Belectronic nicotine delivery system*^ OR Belectronic
nicotine delivery device*^); (2) Bvapour^, combined the
search terms (vapor* OR vapour* OR aerosol* OR emission*); and (3) secondhand exposure, combined the search
terms (secondhand OR second-hand OR passive OR
involuntar* OR expos* OR environmental OR pollution).
The last updated literature search was performed in January
27, 2015. We identified 90 different articles for screening (33

duplicated in both databases). After reviewing the titles and
abstracts, we find eligible 31 (see Fig. 1 for details) and
reviewed their full text. We finally included eight studies focused on the composition of aerosol from e-cigarettes originated by human vaping. The other 23 articles excluded focused on health effects of vaping (n=2) or in the composition
of the aerosol of e-cigarettes originated by Bsmoking machines^ (n= 21), which were not the focus of this paper
(Fig. 1).
Observational Study
We measured PM2.5 in real conditions in the homes of one
conventional cigarette smoker, one e-cigarette user, and two
non-smokers (smoke-free homes), who voluntarily agreed to
participate in the study and signed an informed consent form.
The research and ethics committee of the Bellvitge University
Hospital provided ethical approval for the study protocol. The
e-cigarette user and the non-smokers lived in totally smokefree homes with no known infiltration of tobacco smoke into
them from outdoors from other apartments in the same block.
The measurement was taken for 1 h while the users of ecigarette or conventional cigarette were smoking 2 m away
from the monitor. During that time, the conventional smokers
smoked three cigarettes, and the e-cigarette user made 42
puffs (ad libitum use) using an e-liquid containing 18 mg of
nicotine (the e-cigarette device was Tornado™ model, one of
the first medium-sized vaporizers launched in 2010, and the ecigarette liquid brand was Totally Wicked™). We registered
the time when conventional cigarettes were lighted and the
every puff was done (both for conventional and e-cigarettes).
The measurements of PM2.5 were performed with a TSI
SidePak Personal Aerosol Monitor model AM510 (TSI Inc.
Minnesota, USA), which uses a built-in sampling pump to
draw air through the device where the particulate matter in
the air scatters the light from a laser determining the amount
of light scattering. The monitor was zero-calibrated prior to
each use with a HEPA filter, according to the manufacturer’s
specifications, and was set to a 1-s sampling interval, and a K
factor of 0.52 was applied to data [7]. We plotted the 60-s
averaged concentrations of PM2.5 during the 1-h measurements. We computed the median (and interquartile range
(IQR)) PM2.5 concentrations by type of home.

Results
Literature Search
Most studies tried to replicate the human vaping in enclosed
settings (rooms between 8 and 60 m3) under controlled conditions, except a typical observational study conducted in
Spain [8••]. The main methodological characteristics and
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Fig. 1 Flow diagram of
information through the different
phases of the systematic review.
WoS Web of Science

results are shown in Table 1. A study of the release of VOCs
and fine and ultrafine particles from e-cigarettes under near-toreal-use conditions conducted in an experimental chamber
with vapor produced by a volunteer who took six deep-lung
puffs found an increase in fine particles, ultrafine particles,
and VOCs after the use of an e-cigarette [2••]. The concentration of some aldehydes and other compounds were detected
over the limit of determination as well as a high amount of 1,2propanediol and nicotine in the exhaled air. In an experimental
study of secondhand aerosol exhaled by three volunteers, the
median of the droplet size exhaled by the e-cigarette users
were 0.34 μm in e-cigarettes with nicotine and 0.29 μm in
the e-cigarettes without nicotine [9], indicating no difference
in the particle diameter of the e-cigarettes with or without
nicotine. In the investigation of emissions of particulate matter
and ultrafine particles generated by e-cigarettes under mimicking real-life conditions in a 50-m3 room furnished as an
office where a volunteer used an e-cigarette with and without
nicotine [6], total suspended particles emissions were systematically higher in vapor from e-cigarettes without nicotine
(11.6 μg/m3) than from e-cigarettes with nicotine (1.2 μg/
m3), but ultrafine particle concentrations were similar (641
particles/cm3 among e-cigarettes without nicotine and 566
particles/cm3 among e-cigarettes with nicotine). Two studies
were performed to evaluate Bthe secondhand exposure to nicotine and other tobacco-related toxicants from e-cigarettes^:
the authors used five male volunteers (dual users of e-

cigarettes and conventional tobacco cigarettes) to generate
the vapor and found that e-cigarettes were a source of secondhand exposure to nicotine and PM2.5 but not to CO or VOCs,
as compared to baseline (no emissions). An experimental
study simulating a real-world scenario (café-like setting)
[10•] assessed indoor concentrations of e-cigarette aerosol in
terms of particulate matter and other compounds. During the
vaping sessions, substantial amounts of 1,2-propanediol, glycerine, and nicotine were found in the gas phase, as well as high
concentrations of PM2.5 (mean 197 μg/m3). In another experiment [11], the authors analyzed the particles and inorganic
and organic compounds generated by the consumption of ecigarettes. The room mimicked a real-life setting under controlled conditions (a 48-m3 room where one volunteer used ecigarettes ad libitum). Organic and inorganic elements and
metals were detected in the aerosol of e-cigarettes, including
toxic metals (Ni, Zn, and Ag). The mass balance and distribution of water, glycerin, nicotine, phenolics, and carbonyls in
exhaled e-cigarette aerosol was described in an experimental
study with two disposable electronic cigarettes [12]. Total
phenolics and carbonyls in exhaled e-cigarette aerosol were
not significantly different than the amounts observed in exhaled breaths or air room samples. The only observational
study available [8••] considered the exposure to e-cigarette
aerosol during a week in the homes of a sample of five
non-smokers non-exposed to secondhand smoke who
lived with an e-cigarette user and 24 similar non-
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Table 1

Published papers on the composition of aerosols of electronic cigarettes originated by human vaping

Author,
publication
year (reference)

Design of study

Setting

How emissions
were generated

Main finding(s)

Schripp et al.
2013 [2••]

Five controlled experiments

Room (48 m3)

A volunteering smoker
(experiment 1) and an
e-cigarette user
exhaling
one e-cigarette puff
(experiment 2)

Bertholon et al.
2013 [9]

Ruprecht et al.
2014 [6]

Experiment (six experiments, Conference
three with nicotine and
room
three without nicotine)
(40 m3)
simulated a real-world
scenario (café-like setting)
Experiment simulating
Homes
real-life conditions

An increase in fine particles, ultrafine particles, and volatile
organic compounds were observed after the use of the
e-cigarette.
The concentration of some aldehydes and other compounds
were detected over the limit of determination.
The experiment revealed a high amount of 1,2-propanediol
in the exhaled air. Other main components were the carrier
substance 1,2,3-propanetriol, the flavoring source diacetin,
as well as traces of apple oil (3-methylbutyl-3methylbutanoate) and nicotine.
The median of the droplet size exhaled by the e-cigarette users
were 0.34 μm in electronic cigarettes with nicotine and
0.29 μm in the e-cigarette without nicotine.

Czogala
et al. 2014 [5•]

Experimental study with
two disposable electronic

Three volunteers

Three volunteer smokers

PM and TSP emissions were systematically higher in
electronic cigarettes without nicotine.
PM emitted by electronic cigarettes without nicotine
were between 3.5 and 9.9 μg/m3, depending on the
size of the particles.

Five volunteers (dual
e-cigarette/tobacco
smokers)

Electronic cigarettes are a source of secondhand
exposure to nicotine and PM2.5 but not to CO or
volatile organic compounds (toluene), as compared
to baseline (no emissions).
Conventional cigarettes originated higher concentrations
of nicotine, PM2.5, CO, and volatile organic
compounds (toluene, ethylbenzene, m,p-xylene, and
o-xylene), as compared to electronic cigarettes.

cigarettes

Schober
et al. 2014 [10•]

Cross-sectional,
observational

Nine volunteer
occasional smokers

During the vaping sessions substantial amounts of
1,2-propanediol, glycerine, and nicotine were found in
the gas-phase, as well as high concentrations of PM2.5
(mean 197 μg/m3).
The concentration of putative carcinogenic PAH in indoor
air increased by 20 % to 147 ng/m3, and aluminum
showed a 2.4-fold increase.
PNC ranged from 48,620 to 88,386 particles/cm3, with
peaks at diameters 24–36 nm.

Saffari et al.
2014 [11]

Five controlled experiments

Three volunteer smokers
and a total of six
e-cigarette samples
(three with nicotine
and three without
nicotine)

Black carbon and particle-phase PAHs were not detected in
e-cigarette’s aerosol.
Emission rates of organic compounds as well as total
emission of inorganic elements and metals were detected
in electronic cigarettes.
There were also toxic metals (such as Ni, Zn, and Ag) in
e-cigarette’s aerosol.
Secondhand particle-phase nicotine accounted for about
0.02 % of the total nicotine generation and emission
during e-cigarette vaping.

Long 2014 [12]

Experiment (six experiments,
three with nicotine and
three without nicotine)
simulated a real-world
scenario (café-like setting)

Twenty electronic
Distribution of exhaled e-cigarette aerosol showed the
cigarettes user
composition was greater than 99.9 % water and glycerin,
(maximum of 99 puffs)
a small amount of nicotine (<0.06 %).
Total phenolics and carbonyls in exhaled e-cigarette aerosol
were not significantly different than the amounts observed
in exhaled breaths.

Ballbè et
al. 2014 [8••]

Experiment simulating
real-life conditions

Real use of electronic
cigarettes during
1 week

Airborne nicotine in e-cigarette users’ homes was higher than
in control homes (smoke-free homes).

Adapted from Fernández E, Fu M, Martínez-Sánchez JM. Exposure to secondhand aerosol from electronic nicotine delivery systems: a systematic
review. Barcelona: Institut Català d’Oncologia, WHO Collaborating Center for Tobacco Control; 2015 [18]

smokers in smoke-free and e-cigarette free homes. The
median airborne nicotine concentrations in the homes of
non-smokers exposed to e-cigarettes was 10-fold

(0.11 μg/m 3 ) higher than the nicotine concentration
(0.01 μg/m3) in the control (smoke-free and e-cigarette
free) homes.
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The systematic review provides an overview of the few Breallife^ studies on the seconhand exposureto aerosol of e-cigarettes. These studies indicate that emissions from e-cigarettes
do contain potential toxic compounds such as nicotine, carbonyls, metals, and organic volatile compounds, besides particulate matter. While usually these compounds are generally at
lower concentrations than those found in secondhand tobacco
smoke, these findings made false the popular statement that ecigarette emissions are Bonly water vapor,^ or that they only
include glycerin and propylene glycol beyond nicotine. The
number of studies available and the types of e-cigarettes
assessed is relatively small, and it is thus unknown if the
chemicals and their concentrations vary markedly or not across
different e-cigarette types. Moreover, whether secondhand
exposure from e-cigarettes poses health risks at short- and
long-term is still unknown, and needs further investigation.

Few studies have attempted to investigate e-cigarette aerosols
in real-life conditions [8••]. In most of the papers [2••, 5•, 6, 9,
10•, 11, 12], Breal-life conditions^ refer to simulation of active
vaping in a controlled room or chamber, by means of human
volunteers actively vaping. Although this approach could serve
to control for a number of variables by design, the conditions are
so specific that generalization of results are far from satisfactory.
Well conducted observational studies in true real conditions, in
which the behavior of active vapers and bystanders is registered,
together with a valid measurement of environmental markers
and personal biomarkers of exposure, should offer new clues
about the exposure to e-cigarette emissions.
We have found similar concentrations of PM2.5 in the smokefree homes and in the e-cigarette user homes, both under 10 μg/
m3, which is the threshold concentration for long-term exposures
established in the Air Quality Guidelines of the World Health
Organization [13]. This is in contrast to the PM2.5 concentrations
in the conventional cigarette user’s home, which were 58 times
higher than in the e-cigarette user home. The air nicotine concentrations in the homes of smokers of conventional cigarettes
were similar to the concentrations that have been observed in
hospitality venues when smoking was allowed [14].
In our observational study, the particulate matter emissions
from e-cigarette study were similar to those found in the
smoke-free homes. We however observed PM2.5 peaks (over
the 10 μg/m3 limit) concurrent with the e-cigarette puffs. This
supports past observations that e-cigarettes emit particulate
matter [2••, 5•, 6, 10•, 11]. E-cigarettes produce an aerosol
with fewer chemical components than those in conventional
cigarettes because they do not require combustion, and hence,
the temperature reached is lower than that in the conventional
cigarettes, as shown in other studies [3, 15].
Some caution in the interpretation of the results of our
observational study is needed, because they are based in the
homes of four volunteers and only one vaper, using a specific

Fig. 2 Real-time PM2.5 concentrations (moving average of 60 s) in the ecigarettes user’s home, in a conventional cigarettes user’s home, and in
two smoke-free homes. Sixty-minute sampling while smoking or using e-

cigarette. a One cigarette smoked for 6 min. b One cigarette smoked for
7 min. c One cigarette smoked for 5 min. *E-cigarette puff (42 puffs
during the sampling period)

Observational Study
Figure 2 presents the real-time plots (moving average of 60 s)
of PM2.5 concentrations for 1 h in the four homes. The PM2.5
median concentration was 572.52 μg/m3 in the conventional
cigarettes smoker’s home (interquartile range (IQR) 431.08–
747.24). This concentration was significantly higher than the
concentrations in the home of the e-cigarette user and the nonsmoker homes. The concentration in the home of the ecigarette user (9.88 μg/m3, IQR 8.84–11.96) was similar to
those in the non-smokers homes (9.53 μg/m3, IQR 8.32–
10.50, and 9.36 μg/m3, IQR 8.84–10.40). While the PM2.5
medians in the e-cigarette user home and non-smokers
smoke-free homes were similar, we noticed PM2.5 peaks concurrent with the e-cigarette puffs, as also shown in Fig. 2.

Discussion
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type of vaporizer. Another potential limitation could be related
to the possible differences (size and distribution) of the particulate matter from e-cigarettes and conventional cigarettes. An
experimental study with aerosol from three e-cigarettes produced by a standard smoking machine [16] showed that the
average particle number concentration and particle size of the
aerosol from the e-cigarettes is comparable to that of the fresh
mainstream tobacco burning cigarette smoke. However, differences among e-cigarette aerosols, due to differences in the
type of devices (i.e., cig a likes, medium-sized vaporizers, and
tank vaporizers or Bmods^) that operate at different voltages
and temperatures are possible. Despite the potential limitations, our observational study is the first attempting to assess
the emission of PM2.5 from e-cigarette vapor in real-life use
conditions at home, with real e-cigarette and cigarette users
and not smoking machines in a laboratory or controlled room,
and a long time analyzed (60 min). As shown by the literature
review, few studies have attempted to investigate e-cigarette
aerosols in real-life or quasi-real-file conditions. In most of the
papers, Breal-life conditions^ refer to simulation of active
vaping in a controlled room or chamber, by means of human
volunteers actively Bvaping^. Although this approach could
serve to control for a number of variables by design, the conditions are so specific that generalization of results are far from
satisfactory. In addition to further controlled experiments
mimicking real-life conditions with using e-cigarette users to
produce the aerosols, well designed and conducted observational studies in true real conditions, in which the behavior of
not only active vapers but also bystanders is registered, together with a valid measurement of environmental markers and
personal biomarkers of exposure, should offer complementary
clues about the exposure to e-cigarette aerosols.
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résultats d'une étude. Leur conclusion devrait être que les niveaux de PM2,5 dans la maison
d'un vapeur se distinguent à peine de ceux de la maison d'un nonfumeur, et sont
significativement plus faible que les niveaux mesurés dans la maison d'un fumeur. En outre, ils
ignorent encore une fois que la composition des particules est d'une importance vitale dans la
détermination de tout risque. Les particules des produits de combustion comme celles émises
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des microgouttelettes de PG, VG, de l'eau et de la nicotine qui composent les émissions d'e
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Short-term effects of a nicotine-free
e-cigarette compared to a traditional
cigarette in smokers and non-smokers
Marco Ferrari1, Alessandro Zanasi2, Elena Nardi4, Antonio Maria Morselli Labate4, Piero Ceriana3,
Antonella Balestrino3, Lara Pisani1, Nadia Corcione1 and Stefano Nava1,2*

Abstract
Background: A few studies have assessed the short-term effects of low-dose nicotine e-cigarettes, while data about
nicotine-free e-cigarettes (NF e-cigarettes) are scanty. Concerns have been expressed about the use of NF e-cigarettes,
because of the high concentrations of propylene glycol and other compounds in the e-cigarette vapor.
Methods: This laboratory-based study was aimed to compare the effects of ad libitum use of a NF e-cigarette or and a
traditional cigarette for 5 min in healthy adult smokers (n = 10) and non-smokers (n = 10).
The main outcome measures were pulmonary function tests, fraction of exhaled nitric oxide (FeNO) and fractional
concentration of carbon monoxide (FeCO) in exhaled breath.
Results: The traditional cigarette induced statistically significant increases in FeCO in both smokers and non-smokers,
while no significant changes were observed in FeNO. In non-smokers, the traditional cigarette induced a significant
decrease from baseline in FEF75 (81 % ± 35 % vs 70.2 % ± 28.2 %, P = 0.013), while in smokers significant decreases were
observed in FEF25 (101.3 % ± 16.4 % vs 93.5 % ± 31.7 %, P = 0.037), FEV1 (102.2 % ± 9.5 % vs 98.3 % ± 10 %, P = 0.037) and
PEF (109.5 % ± 14.6 % vs 99.2 % ± 17.5 %, P = 0.009). In contrast, the only statistically significant effects induced by the NF
e-cigarette in smokers were reductions in FEV1 (102.2 % ± 9.5 % vs 99.5 ± 7.6 %, P = 0.041) and FEF25 (103.4 % ± 16.4 %
vs 94.2 % ± 16.2 %, P = 0.014).
Discussion: The present study demonstrated that the specific brand of NF e-cigarette utilized did not induce
any majoracute effects. In contrast, several studies have shown that both traditional cigarettes and nicotinecontaining e-cigarettes have acute effects on lung function. Our study expands on previous observations on
the effects of NF e-cigarettes, but also for the first time describes the changes induced by smoking one
traditional cigarette in a group of never smokers.
Conclusions: The short-term use of the specific brand of NF e-cigarette assessed in this study had no immediate
adverse effects on non-smokers and only small effects on FEV1 and FEF25 in smokers. The long-term health effects
of NF e-cigarette use are unknown but worthy of further investigations.
Trial registration: Clinicaltrials.gov: NCT02102191
Keywords: Electronic cigarettes, Pulmonary function tests, Smoking, Concentration of carbon monoxide in
exhaled breath
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Background
Electronic cigarettes (e-cigarettes) have been proposed
as a novel method for quitting smoking. The producers
of e-cigarettes claim that one of the benefits of these cigarettes is that a smoker may gradually decrease the nicotine content over time, until a state of “nicotine-free”
smoking is reached. This state can be reached without
the smoker having to renounce “habit-automatisms” and
handling, which are major obstacles to quitting smoking.
However, the recent position statement of the Forum
of International Respiratory Societies [1] on the use of
e-cigarettes and their potential hazards concluded that
these devices should be restricted or banned until more
information about their safety is available. The major
concerns include the nicotine content and the potential
harm due to the high concentrations of propylene glycol, which is irritant when inhaled, chemicals, such as
quinoline, benzoic acid and diethylcarbonate, and other
compounds found in the e-cigarette vapor.
To our knowledge there are no data on the health effects
of acute use of nicotine-free e-cigarettes (NF e-cigarettes);
we, therefore, designed a study to compare the changes in
pulmonary function tests (PFT) and fractions of exhaled
nitric oxide (FeNO) and carbon monoxide (FeCO) as a result of 5 min of ad libitum smoking of a NF e-cigarette or
a traditional cigarette, in smokers and non-smokers.
Methods
Subjects

Twenty normal subjects, recruited among pulmonary fellows or attending physicians were studied: 10 were
smokers (minimum of 5 pack-years) and 10 were nonsmokers. Exclusion criteria were current use of any medication, the presence of any acute or chronic lung disease,
neuromuscular diseases, cancer, chronic heart failure,
metabolic or auto-immune diseases and acute illness during the preceding 4 weeks. Each subject was asked to sign
written informed consent to the protocol approved by the
Salvatore Maugeri Ethical Committee. The protocol was
registered at www.clinicaltrials.gov with the number
NCT02102191 on March 27, 2014.
Protocol

Both smokers and non-smokers were randomized to
smoke both the NF e-cigarette and a commercial “popular
brand” standard cigarette ad libitum for 5 min in two different sessions according to a cross-over design (5 patients
within each group smoked first the NF e-cigarette and
then the commercial cigarette and 5 subjects smoked first
the commercial and then the NF e-cigarette). All subjects
were asked to use a similar pattern and frequency of
smoke aspiration, although it cannot be assured that they
did so. The subjects were also asked to refrain from

smoking in the 6 h preceding the test session and not to
eat or drink for at least 4 h prior to the experimental
procedure.
The first smoking session started 5 min after the baseline measurement of FeCO, FeNO and PFT. The second
smoking session started after a wash-out of 24 h after
the end of the first session. This wash-out period was to
ensure that there was no carry-over effect. The measurements of FeNO, FeCO and PFTs were repeated immediately after each smoking session.
The NF e-cigarette used in this study, ELIPS C Series
(Ovale Europe S.r.l., Desenzano del Garda, Brescia, Italy),
was a brand commercially available in Italy. It was formed
of a steel shell with a microprocessor powered by a battery, a filter and a removable cartridge. Among the six different types of cartridge available, we chose “Natur Smoke
aroma Nocciola Antistress 0 mg/mL nicotina” (Angelica,
Bologna, Italy), i.e., a nicotine-free liquid with a hazelnut
flavorThe liquid of the cartridge is registered by the Italian
Regulatory Agency and had the following composition:
glycerin >50 %, isotonic solution 5–10 %, magnesium
chloride 1–5 %, natural flavor 0.1–1 %, and vitamin B12
0.1–1 %. The specific kind of NF e-cigarette chosen in the
current study followed an unbiased internet search for
products available and produced in Italy (e.g.Dea, Flatech,
Flavour Roma). Use of the Angelica liquid was finally decided mainly due to logistic convenience since it was produced in the same city (Bologna) of investigation.
The commercial standard cigarette, Marlboro® Red Label
Box (Philip Morris USA Inc., Miami, FL, USA), contained
nicotine 0.8 mg, carbon oxide (CO) 10 mg and tar 10 mg.
According to the manufacturer [2], the components not
exceeding 0.1 % of the weight of the tobacco were acetic
acid 0.01, acetophenone 0.0001, ammonium hydroxide
0.3, amyl butyrate 0.0001, benzaldehyde 0.005, benzoin
0.005, benzyl alcohol 0.1, cellulose 9.3, calcium carbonate
4.6, monopotassium phosphate 1.4, potassium citrate 0.3,
guar gum 0.1, and hercon70 0.1.
Measurements

The exhaled nitric oxide (FeNO) and fractional concentration of carbon monoxide in exhaled breath (FeCO)
were measured using chemiluminescense analyzers
(NIOX MINO, Aerocrine AB, Solna, Sweden and Micro
Smokerlyzer, Bedfont Scientific Ltd., Rochester, Kent,
Great Britain, respectively) with a computerized program. The FeNO analyzer was calibrated with certified
NO mixtures (100 ppb) in nitrogen.
PFT were performed with a spirometer (Chestgraph
HI-105 - CHEST M.I. Inc, Tokyo, Japan). The following
parameters were recorded in the sitting position: forced
vital capacity (FVC), forced expiratory volume in 1 s
(FEV1), forced expiratory flow (FEF) 25 %, 50 % and
75 % and peak expiratory flow (PEF). Spirometry was
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performed following the recommendations of the
American Thoracic Society/European Respiratory Society (ATS/ERS) guidelines [3].
For the FeNO recording, the subjects were studied in
the sitting position wearing a nose-clip and were asked
to inhale as deeply as they could, to total lung capacity,
while breathing through a mouthpiece and then to exhale at a flow rate of about 50 mL/s, maintaining a constant mouth pressure of 4 to 5 cm H2O for 10 s, aided
by visual feedback on the screen of the instrument.
Each of the three different measurements (FeNO, FeCO
and PFT) were separated by intervals of about 45 s.

non-smokers. The sample size was estimated by means
of “PS Power and Sample Size Calculations” software
(Version 3.0.43; Department of Statistics of the Vanderbilt University, Nashville, TN, USA; http://biostat.mc.vanderbilt.edu/twiki/bin/view/Main/PowerSampleSize)
according to Dupont and Plummer [5].

Results
The subjects’ characteristics are reported in Table 1.
All the subjects completed the study protocol. A few
non-smokers reported mild adverse events such as dry
cough (n = 3) and throat irritation (n = 2) when smoking
traditional cigarettes.

Statistical analysis

Data are expressed as mean ± SD or as frequencies. A
Kolmogorov-Smirnov non-parametric test was applied to
test the normality of the distributions. Two-way ANOVA
was applied to the differences observed between basal
values and those after smoking a traditional cigarette or
an e-cigarette, considering smoking habit and the crossover design as factors. The effects estimated by ANOVA
are reported together with their 95 % confidence intervals
(95 % CI). A two-tailed P value less than 0.05 is considered
statistically significant. All analyses were performed using
SPSS for Windows (ver. 21, IBM Corporation, Armonk,
NY, USA).
Sample size

Prokhorov et al. found a decrease of 2.14 % in the predicted value of FEV1 in 18 volunteer, regular smokers after
smoking one traditional cigarette [4]. Since the standard
deviation of the within-subject difference was not reported, we have estimated this value as 3.26 % (one third
of the value reported as the overall standard deviation in
the study by Prokhorov et al.; i.e., 9.78 %) [4]. By comparing these values versus no effect of the e-cigarette, we had
to study 20 subjects in order to be able to reject the null
hypothesis with a probability (power) of 0.80 and a
two-sided type I error probability of 0.05. We, therefore, set the sample size as 20 subjects (10 smokers and
10 non-smokers), hypothesizing similar effects of
smoking one traditional cigarette between smokers and

FeCO and FeNO

The FeCO values in the smokers and non-smokers are
shown in Figure 1. As expected, baseline FeCO values
were significantly higher in smokers than in nonsmokers (P < 0.001,two-way ANOVA). The signify
cance values, using the two-way ANOVA analysis, of the
changes of FeCO values versus the baseline ones observed
in smokers and non-smokers after smoking each type of
cigarette, as well as the comparison between the traditional
and e-cigarette, are also shown in Fig. 1 while the estimated
effects of the two different types of cigarette in the overall
population and the comparison of these effects between
smokers and non-smokers, using the two-way ANOVA
analysis, are presented in Table 2. In the 20 subjects studied
the traditional cigarette significantly increased FeCO
values (P < 0.001); this effect was significant in both
groups of subjects (smokers P < 0.001; non-smokers
P = 0.043). In contrast, the e-cigarette did not have
any significant effects on FeCO (overall population
P = 0.486; smokers P = 0.226; non-smokers P = 0.804).
The increase of FeCO values observed after smoking
the traditional cigarette was significantly different
from the effect of the e-cigarette (overall population
P < 0.001; smokers P < 0.001; non-smokers P = 0.048).
As far as the comparison between smokers and nonsmokers is concerned, no significant differences were
found (traditional cigarette P = 0.127; e-cigarette P = 0.301).
Likewise, the difference observed between the two types of

Table 1 Subjects’ characteristics
Overall

Smokers

Non-smokers

P value

Gender (M/F)

11/9

4/6

7/3

0.370a

Age (mean ± SD, years)

39.3 ± 12.6

42.3 ± 12.8

36.2 ± 12.3

0.291b

Weight (mean ± SD, kg)

67.9 ± 10.4

63.5 ± 10.1

72.3 ± 9.2

0.056b

Height (mean ± SD, cm)

169. ± 10.0

163 ± 7.4

176 ± 8.3

0.002b

BMI (mean ± SD, kg/m2)

23.5 ± 2.5

23.7 ± 3.1

23.3 ± 1.9

0.704b

Smoke history (pack-years) - mean ± SD (range)

-

19.4 ± 10.8 (5–35)

-

-

a

Fisher’s exact test
t-test for equality of means

b
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Fig. 1 Changes in fractional concentration of carbon monoxide in exhaled breath (FeCO) in smokers and non smokers

cigarette was not significant between smokers and nonsmokers (P = 0.067).
Baseline values of FeNO were not significantly different
between smokers and non-smokers (P = 0.245, two-way
ANOVA). No significant changes of FeNO were observed
in the two groups of subjects after smoking either a traditional or e-cigarette (Fig. 2, two-way ANOVA) and no significant changes were found in the overall group of
subjects studied (Table 2).

Pulmonary function tests

All baseline pulmonary function tests (FEV1, FVC,
FEV1/FVC, and PEF) were similar between smokers and
non-smokers (P ≥ 0.157,Two-way ANOVA).
Smoking a traditional cigarette significantly decreased the FEV1/FVC in non-smokers (P = 0.047 two
way ANOVA; Fig. 3). In addition, both types of cigarettes significantly decreased FEV1 values in smokers
(traditional P = 0.037; electronic P = 0.041, two-way
ANOVA) while the decreases in non-smokers were not
significant; thus FEV1 decreased significantly in the
overall population (P = 0.013, Two-way ANOVA) after
smoking a traditional cigarette while the effect of the
e-cigarette did not reach a statistically significant level
(P = 0.070, Two-way ANOVA). Finally, the traditional
cigarette significantly decreased PEF values in the overall population (P = 0.017, Two-way ANOVA) due to effect in the smokers (P = 0.009,Two-way ANOVA). The
changes in FEV1, FVC, FEV1/FVC, and PEF between
the two types of cigarettes were not significantly different in either smokers or non-smokers (Fig. 3) or, indeed in the overall population (Table 2).
As far as FEF values are concerned, the traditional
cigarette significantly decreased FEF25, FEF50 and FEF75
in the overall population (P = 0.030, P = 0.033, and P =

0.040, respectively, two-way ANOVA; Table 2), particularly due to the significant reductions of FEF25 in smokers
(P = 0.037) and FEF75 in non-smokers (P = 0.013) while
the reduction of FEF50 did not reach the significant levels
in either smokers (P = 0.213) or non-smokers (P = 0.063)
(Fig. 4). The only significant effect of the e-cigarette was a
reduction of FEF25 in smokers (P = 0.014, two-way
ANOVA). Comparing the effects of traditional and ecigarette smoking, only a significantly greater reduction of
FEF50 was found after traditional cigarette smoking in
non-smokers (P = 0.036, two-way ANOVA).
As far as concerns the comparison between smokers
and non-smokers, higher values of FEF75 were found
after smoking an e-cigarette than after smoking a traditional cigarette, whereas the inverse was the case in
smokers (P = 0.037, two-way ANOVA) (Table 2,
Fig. 4c).

Discussion
We found that the specific brand of NF e-cigarettes used
in this study was not associated with major acute physiological changes, causing only small, albeit statistically
significant decreases in FEF25 and FEV1 in the group of
smokers. In contrast, smoking a traditional cigarette induced immediate bronchoconstriction in non-smokers.
Tobacco cigarettes are one of the most important risk
factors for disease worldwide and the primary goal of tobacco control is to reduce the mortality and morbidity
associated with its use.
E-cigarettes have gained popularity in the last few
years, mainly because of the advertisements of their producers, who claim that smoking tar-free cigarettes is associated with reduced risk for the health.
A recent systematic review assessing the efficacy of ecigarettes included six experimental studies and six cohort
studies. The authors concluded that the use of e-cigarettes
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Table 2 Effects of the two different types of cigarette
Overall population
Effect

Smokers vs. non smokers
95 % CI

P

Effect

95 % CI

P

FeCO (ppm)
Traditional

4.3

(2.3 to 6.2)

<0.001

2.9

(−0.9 to 6.7)

0.127

Electronic

−0.2

(−0.8 to 0.4)

0.486

−0.6

(−1.8 to 0.6)

0.301

P value

<0.001

0.067

FeNO (ppb)
Traditional

−0.6

(−1.6 to 0.4)

0.219

1.4

(−0.6 to 3.4)

0.155

Electronic

−0.2

(−0.8 to 0.4)

0.512

0.8

(−0.5 to 2.1)

0.198

P value

0.372

0.501

FEV1 (%)
Traditional

−3.4

(−5.9 to −0.8)

0.013

−1.0

(−6.1 to 4.1)

0.691

Electronic

−1.7

(−4.8 to 2.9)

0.070

−2.1

(−5.7 to 1.6)

0.250

P value

0.098

0.575

FVC (%)
Traditional

−1.6

(−5.7 to 2.6)

0.437

−3.9

(−12.2 to 4.4)

0.331

Electronic

−1.0

(−4.8 to 2.9)

0.602

−2.2

(−9.8 to 5.4)

0.543

P value

0.584

0.448

FEV1/FVC
Traditional

−1.9

(−3.9 to 0.1)

0.065

2.0

(−2.0 to 6.1)

0.304

Electronic

−0.9

(−2.5 to 0.6)

0.226

−0.1

(−9.8 to 3.0)

0.926

P value

0.182

0.132

PEF (%)
Traditional

−6.5

(−11.7 to −1.3)

0.017

−7.5

(−17.8 to 2.9)

0.148

Electronic

−3.8

(−9.2 to 1.6)

0.155

−6.0

(−16.8 to 4.8)

0.254

P value

0.145

0.692

FEF25 (%)
Traditional

−5.8

(−10.9 to −0.6)

0.030

.4.1

(−14.1 to 6.2)

0.412

Electronic

−3.7

(−7.6 to 0.3)

0.066

−7.1

(−15.0 to 0.7)

0.073

P value

0.252

0.414

FEF50 (%)
Traditional

−5.0

(−9.5 to −0.4)

0.033

2.1

(−6.9 to 11.1)

0.629

Electronic

−2.9

(−6.8 to 1.1)

0.143

−2.9

(−10.8 to 5.0)

0.447

P value

0.161

0.096

FEF75 (%)
Traditional

−6.1

(−11.9 to −0.3)

0.040

9.3

(−2.3 to 20.9)

0.107

Electronic

−4.8

(−11.2 to 1.6)

0.132

3.6

(−16.4 to 9.3)

0.562

P value

0.657

0.037

can reduce the number of cigarettes smoked and withdrawal symptoms, but that it was associated with some adverse events, such as mouth and throat irritation, nausea,
headache and dry cough [6].
E-cigarettes have been shown to induce immediate adverse physiological effects after short-term use, similar to
those observed with tobacco smoking [7]. The statement

of the Forum of International Respiratory Societies [1] on
the use of e-cigarettes and their potential hazards concluded that, considering the above-mentioned facts, the
use of these devices should be restricted until more information on their safety becomes available.
More recently, NF e-cigarettes have been released
on the market with the aim of minimizing the
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Fig. 2 Changes in fraction of exhaled nitric oxide (FeNO) in smokers and non smokers

adverse events linked with the use of nicotinedelivering e-cigarettes.
One of the concerns of using NF e-cigarettes is that
the devices contain high concentrations of glycol, which
is a known irritant when inhaled. Other potentially dangerous ingredients that may be found in NF e-cigarettes

are solvents, genotoxins and various other chemicals and
animal carcinogens (e.g., benzoic acid, quinoline).
The act of ‘smoking’ an e-cigarette is called ‘vaping’
and it mimics smoking so, in addition to delivering
nicotine, it can address both pharmacological and behavioral components of cigarette addiction. Indeed, the

Fig. 3 Changes in pulmonary function tests in smokers and non smokers
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Fig. 4 Changes in ”small airways flows” in smokers and non smokers

notable reduction in craving achieved by NF e-cigarettes
demonstrates the ability of physical stimuli to suppress
cravings independently of the administration of nicotine
[8–13].
In a randomized, controlled trial of smoking cessation
aided by nicotine e-cigarettes, NF e-cigarettes or nicotine patches performed in 657 people, Bullen et al. [13]
found a rather disappointing percentage of abstinence at
6 months and the modest overall effect of the three
methods (nicotine e-cigarettes, NF e-cigarettes, nicotine
patches) did not allow a demonstration of the superiority
of nicotine e-cigarettes over NF e-cigarettes.
The present study demonstrated that the specific
brand of NF e-cigarette utilized did not induce any
major acute effects. In contrast, several studies have
shown that both traditional cigarettes and nicotinecontaining e-cigarettes have acute effects on lung
function: Vardavas et al. [7] showed that e-cigarettes
containing a dose of 11 mg of nicotine significantly
increased the impedance and resistance after 5 min of
smoking, while Flouris et al. [12] demonstrated a significant immediate decrease in lung function only when
smoking traditional cigarettes and not with e-cigarettes.

Similar data were also reported by Unverdorben et al.
[14], who showed a significantly greater decrease in
specific airway conductance and FEF25 after smoking a
conventional cigarette than after a low nicotine (5 mg)
e-cigarette.
Our study expands on previous observations on the
effects of NF e-cigarettes, but also for the first time describes the changes induced by smoking one traditional
cigarette in a group of never smokers. Interestingly in
these subjects the decreases in PFT values were much
more pronounced (although not-significantly) than in
the smokers, possibly because the airways of the former
were more ‘naïve’ to noxious stimuli, which may have
induced greater narrowing of the lumen of the peripheral airways, due to localized edema or smooth muscle
contraction. The change in pulmonary function of the
smokers was less pronounced than that reported in
some previous studies and did not achieve statistical significance, despite the rate of change being quite similar
to the above mentioned investigations. This may be due
to the less sophisticated method of assessing airway narrowing in our study than in the study by Vardavas et al.
(PTF vs impulse oscillometry, respectively) [7] or the
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longer and more intense habit of smoking of our group
of subjects, which could have minimized the response.
The specific brand of NF e-cigarettes used in the present
study did not induce any significant changes in smokers
apart from decreases in FEV1 and FEF25. This latter finding is not easy to explain, and there are no investigations
so far that have assessed the potential role of components
of NF e-cigarettes on airway reactivity. Although both
groups of subjects inhaled effectively - as illustrated by the
significant increase in FeCO - only the group of active
smokers reached levels of CO suggestive of deep inhalation (about 20 ppm), while the non-smokers had lower
values (about 5 ppm). The higher levels of FeCO observed
in smokers than in non-smokers may be explained by the
previous CO exposure from tobacco smoking in the
former. Indeed, according to the study protocol, smokers
should have refrained from smoking in the 6 h preceding
the experiments while the half-life of expired CO is about
4 h, depending on exercise.
As expected, the FeNO level was reduced in the
smokers, but no significant changes were observed in
either group after cigarettes smoking. This is in contrast
to what was observed in several studies [15–18], but not
with the data of Chambers et al. [19] who found an increase in the level of exhaled NO minutes after smoking a
traditional cigarette. Balint et al. [20] also found no significant change in the concentration of exhaled NO after
smoking two cigarettes, but the concentrations of NO metabolites (NO−2 + NO−3 ) were significantly increased. These
findings suggest that NO might be trapped at the epithelial surface of airways in the formation of bioequivalent
oxides of nitrogen such as peroxynitrite and S-nitrosothio.
The present study has some limitations that need to
be discussed. First, the technique used to detect airway
narrowing may not be as sensitive as the impulse oscillatory technique and it has been shown that changes in
flow resistance usually precede variations in PFT. Indeed we assessed only crude spirometry, while DLCO
and lung volumes and perhaps measurements of airway
reactivity and particulate/vapor burden, may have given
more insights into the problem. The ad libitum smoking of the cigarette may also be criticized because of
the lack of standardization between subjects and because it is likely that a current smoker would smoke
more than a non–smoker. The sample size (20 subjects)
may be considered quite small, although it was based on a
sophisticated calculation involving previously reported
data (4,5), so we are confident that the data collected
may be representative enough of the changes induced
by smoking either NF e-cigarettes or traditional ones.

Conclusions
In conclusion, smoking the NF e-cigarette studied in the
present investigation had no immediate adverse effects

after short-term use in non-smokers and a small effect
on FEV1 and FEF25 in smokers. In contrast, acute traditional cigarette smoking was associated with more detrimental effects on PFT in non-smokers than in smokers,
although differences were not statistically significant.
The long-term health effects of NF e-cigarette use are
unknown but worthy of further investigation.
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Abstract: Electronic cigarettes (ECs) are being increasingly used as an attractive longterm alternative nicotine source to
conventional tobacco cigarettes. This substitution is likely to improve health in regular EC users, and more and more
respiratory patients using or intending to use ECs will be seeking professional medical advice. Unfortunately, the public's
view of ECs is far from being clear with a great deal of ambiguity around the product and its intended use. Moreover, health
care professionals themselves do not seem to use an evidencebased approach when it comes to informing respiratory patients
about ECs and many advise against their use. Evidencebased advice about ECs is provided here with the goal of improving
counseling between physicians and their respiratory patients using or intending to use ECs. Regular EC use is unlikely to raise
significant health concerns and can lead to health improvement in the respiratory patient who makes the switch from tobacco
smoking.
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Introduction
Cigarette smoke contains a mixture of over 7,000 chemicals, many of which harm the human body causing a broad range of diseases (USDHHS, 2014). Smoking is
the leading cause of preventable premature mortality in the world; total tobacco attributable deaths are projected to increase from approximately 5 million per year
today to over 8 million annually by 2030 (WHO, 2008). Death is mainly caused by ischemic heart disease, stroke, lung cancer and the catastrophic complications of
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advanced stage chronic obstructive pulmonary disease (COPD) (USDHHS, 2014; WHO, 2008; Doll et al., 2004). Besides lung cancer and COPD, inhalation of
tobacco smoke has also been recognized to play a negative role in other pulmonary conditions, including asthma (Polosa and Thomson, 2013) and interstitial lung
disease (ILD) (Travis et al., 2013).
Quitting is known to reduce the risk of lung cancer, ischemic heart disease, COPD, stroke, and other cancers (USDHHS, 2014; WHO, 2008; Doll et al., 2004).
Moreover, abstaining from smoking may produce significant health gains also in the COPD, (Tønnesen, 2013), asthma (Polosa et al., 2012) and ILD (Caponnetto et
al., 2012) patients who smoke. Irrespective of their specific respiratory condition, most smokers want to quit and many make attempts to do so, but the majority of
these attempts fail largely because of the powerful addictive qualities of nicotine and nonnicotine sensory and behavioral cues (Buchhalter et al., 2005; Hughes et
al., 2004). For those willing to quit, combination of pharmacotherapy and intensive behavioral intervention for smoking cessation can support quit attempts and can
double or triple quit rates (Polosa and Benowitz, 2011; Stead and Lancaster, 2012). However, outside the context of rigorous randomized controlled trials, reported
efficacy rates are disappointingly low (Alpert et al., 2013; Pierce et al., 2012; Zhu et al., 2012).

Figure 1. Examples of different designs
of electronic cigarettes. The cigalikes
ECs (also known as first generation
devices) resemble very much tobacco
cigarettes; they are lightweight, but have
limited flavor assortments and are
equipped with lowcapacity batteries.
The penlike ECs (also known as second
generation devices) are equipped with
highcapacity batteries and a more
efficient vaporizing system that can be
refilled with the eliquid of choice. The
more advanced devices (also known as
third generation devices) can be
personalized to achieve top performance;
they do not resemble tobacco cigarettes
and are heavyweight because of their
largercapacity batteries. (Adapted from
Farsalinos and Polosa, Ther Adv Drug
Saf, 2014.)
Electronic cigarettes (ECs) are electrically driven consumer products consisting of the battery part and a heating element (atomizer) that vaporizes a liquid (mainly
consisting of propylene glycol, vegetable glycerin, distilled water, flavorings) that may or may not contain liquid nicotine. Vaporization allows for inhalation of
vapor (referred to as vaping) and produces an aerosol similar in appearance but substantially different in substance to conventional cigarette smoke. Electronic
cigarettes (ECs) are an attractive longterm alternative nicotine source to conventional cigarettes because of their many similarities with smoking behavior
(Caponnetto et al., 2013a; Caponnetto et al., 2015). ECs come in a large variety of designs, shapes and sizes (Figure 1). Some resemble tobacco cigarettes (socalled
cigalikes ECs) with a mouthpiece resembling a cigarette filter combining the eliquid containing tank and the vaporizing system, a lowcapacity disposable or re
chargeable battery and a LED that glows when the user inhales on the device. Others often resembling a pen (socalled penlike ECs) are equipped with highcapacity
lithium batteries, a more efficient vaporizing system with a tank that can be refilled with a wide selection of eliquid flavors and nicotine levels for a more fulfilling
vaping experience. Most experienced users prefer more advanced devices (socalled MODs) that bear little visual resemblance to cigarettes, use largercapacity
batteries with adjustable and programmable power delivery, and allow replacement of heating coils and wicks in their vaporizing system. The growing popularity of
ECs appears to be driven by a variety of factors: they can be used to reduce cigarette consumption or quit smoking; they are perceived as a much less harmful
smoking alternative; their prices are competitive compared to conventional cigarettes; and they allow to continue having a “smoking experience without smoking”
(Siegel et al., 2011; Farsalinos et al., 2014; Biener and Hargraves, 2015).
Confusion and concern is being generated by misreporting or misrepresentation or misinterpretation of scientific findings about EC safety and efficacy, and more
and more respiratory patients using or intending to use ECs will be seeking professional medical advice about these products. Unfortunately, health professionals
themselves do not seem to use an evidencebased approach when it comes to informing respiratory patients about ECs. This is not surprising given that healthcare
professionals’ personal beliefs often conflict with the evidencebased research results and are more likely to influence practice (Michie et al., 2005). For example,
previous research shows that healthcare professionals hold erroneous views about nicotine containing products and harm reduction generally, and that these beliefs
are associated with the advice offered to smokers (Graham, 1996). By and large, similar erroneous views about ECs are being adopted and many may advise against
their use (Borrelli and Novak, 2007; Patwardhan and Murphy, 2013).
The goal of this article is to provide healthcare professionals with appropriate interpretation of common safety concerns and with the emerging findings about
potential benefits deriving from the regular use of ECs. This concise evidencebased guide is likely to improve counseling between physicians and their respiratory
patients using or intending to use ECs.
Addressing Safety Concerns
Alarmist and deeply misleading stories about potential harm of these products have been increasingly fueled by irresponsible science, careless publishing, and
credulous journalism. Although ECs are by and large perceived as a much less harmful smoking alternative (Caponnetto et al., 2015; Siegel et al., 2011; Farsalinos
et al., 2014), these stories are now spreading fear and confusion by adversely changing the perceptions of the relative risks of smoking and vaping. Therefore, it is
likely that more and more respiratory patients using or intending to use ECs will be seeking professional medical advice.
First of all, what about the nicotine? The damage done by conventional cigarettes comes not mainly from the nicotine, but from the process of burning tobacco and
inhaling the smoke. Smokingrelated diseases are pathophysiologically attributed to oxidative stress, activation of inflammatory pathways and direct toxic effect of
thousands of chemicals and carcinogens present in tobacco smoke (EPA, 1992). All of these chemicals are emitted mostly during the combustion process, which is
absent in ECs. Nicotine does not contribute to smokingrelated diseases and it is not classified as a carcinogen by the International Agency for Research on Cancer
(WHOIARC, 2004). Up to 5 years of nicotine gum use in the Lung Health Study was unrelated to cardiovascular diseases or other serious side effects (Murray et
al., 1996). A metaanalysis of 35 clinical trials found no evidence of cardiovascular or other lifethreatening adverse effects caused by nicotine intake (Greenland et
al., 1998). Even in patients with established cardiovascular disease, nicotine use in the form of nicotine replacement therapies (NRTs) does not increase
cardiovascular risk (Benowitz and Gourlay, 1997; Woolf et al., 2012). The latest U.S. surgeon general’s report took a look at what harm nicotine itself can do and
concluded that, although it may adversely affect fetuses and adolescents’ brain development, it does not contribute to smokingrelated diseases (USDHHS, 2014).
The delivery of nicotine without combustion is anticipated to significantly lower the risk associated with conventional cigarette consumption. Therefore, ECs have a
large theoretical advantage in terms of health risks compared with conventional cigarettes due to the absence of toxic chemicals that are generated in vast quantities
by combustion. Furthermore, nicotine delivery by ECs is unlikely to represent a significant safety issue, particularly when considering they are intended to replace
conventional cigarettes, the most efficient and widely available nicotine delivery product. Nicotine is a powerful psychoactive substance and there is concern about
the potential for ECs to lead nonsmoking young people to develop an addictive1020
behavior. However, first and second generation ECs seem to reduce conventional
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measures of dependence (Etter and Eissenberg, 2015; Foulds et al., 2015). Of note, it is a common trend among EC users to reduce the nicotine strength of their e
liquid over time (Dawkins et al., 2013; Farsalinos et al., 2013; Polosa et al., 2015). This is indication for decrease of nicotine dependence over time with regular EC
use. Nonetheless, ECs should never be utilized in context of fetal or adolescent nicotine exposure.
What about heavy metals? Given that ECs have several metal parts in direct contact with the eliquid, it is not unusual to detect some contamination with metals in
the vapor generated by these products, particularly under experimental conditions that bear little relevance to their normal use. Goniewicz and colleagues examined
samples for the presence of 12 metals and found trace levels of nickel, cadmium and lead emitted (few nanograms per 150 puffs) (Goniewicz et al., 2014). Williams
et al. in 2013 tested poor quality firstgeneration cartomisers and found several metals emitted in the aerosol of the EC, specifying that in some cases the levels were
higher compared with conventional cigarettes. However, it is unlikely that such small amounts pose a serious threat to users’ health. Even if all the aerosol was
absorbed by the consumer an average user would be exposed to 440 times lower amounts for most metals than the maximum daily dose allowance from impurities
in medicinal products (U.S. Pharmacopeia, 2013).
What about thermal degradation of propylene glycol and vegetable glycerin? Propylene glycol and vegetable glycerin are considered GRAS (Generally Recognized
As Safe) by the U.S. Food and Drug Administration (FDA) and U.S. Environmental Protection Agency (EPA). There are limited data on the chronic exposure of
these chemicals to humans, although the emerging evidence from cytotoxicity and toxicological animal studies is reassuring (reviewed in Farsalinos and Polosa,
2014). However, concern about thermal degradation of propylene glycol and vegetable glycerin is legitimate, because toxic aldehydes (including formaldehyde,
acetaldehyde, acrolein) can be generated when vaping. Studies evaluating cigalike ECs found that formaldehyde, acetaldehyde and acrolein are found at much lower
levels compared to cigarette smoke (Bekki et al., 2014; Goniewicz et al., 2014). Nevertheless, more recent studies examining aerosol generated from more advanced
products at high power levels reported that the levels of aldehydes could approach or even exceed the levels found in cigarette smoke (Kosmider et al., 2014; Jensen
et al., 2015). These latter studies generated concerns that EC use at high power levels is associated with significant exposure to harmful toxic chemicals. However,
elevated aldehyde levels are known to be generated during overheating of these devices in the course of certain standardized experimental protocols that bear little
relevance to normal use. Moreover, under these extreme conditions, the excess in aldehyde release is associated with the perception of a strong unpleasant taste by
the user (socalled “dry puff phenomenon”) (Farsalinos et al., 2015). At dry puff conditions, EC users are not expected to be exposed to such high levels of
aldehydes, because in practice it is impossible to tolerate such unpleasant aerosol. In any case, at normal vaping conditions, the levels of aldehyde emissions are by
far lower than the levels of cigarette smoke.
Informing About Potential Benefits
Abstaining from smoking produces significant health gains in the respiratory patients with COPD asthma and ILD patients who smoke. ECs are increasingly being
used also by smokers/exsmokers with respiratory conditions (Farsalinos et al., 2014). Although these products have been shown to be effective conventional
cigarette substitutes in clinical trials of healthy smokers (Caponnetto et al., 2013b; Bullen et al., 2013; Polosa et al., 2014a), only limited data is available regarding
health effects of EC use among patients with preexisting respiratory diseases. Moreover, it is unknown if regular EC use could result in improved or worsened
respiratoryrelated outcomes. The very few studies on respiratory health outcomes in EC users have shown minor acute effects on lung function (Vardavas et al.,
2012; Flouris et al., 2013). The results of these small acute studies are consistent with the notion that a prompt defensive response against irritants from evapor
inhalation may cause immediate physiologic changes detected with highly sensitive respiratory functional tests. The question of whether such an irritation could
translate into clinically meaningful lung disease remains unanswered, and there certainly is no evidence to date to suggest that there are any clinically significant
adverse lung effects, at least acutely. Longterm improvement has been described in a large group of ‘healthy’ smokers who were invited to quit or reduce their
tobacco consumption by switching to a first generation EC. Significant early positive changes from baseline of a sensitive measure of obstruction in the more
peripheral airways (i.e., forced expiratory flow measured between 25% and 75% of FVC) were already detected at 3 months after switching in those who completely
gave up tobacco smoking, with steady progressive improvements being observed also at 6 and 12 months (Polosa R., unpublished observation).
As mentioned earlier, only limited data is available regarding health effects of EC use among users with preexisting pulmonary diseases. The only clinical study
conducted to ascertain efficacy and safety of EC use in asthma failed to detect deterioration in respiratory physiology and subjective asthma outcomes (Polosa et al.,
2014b). On the contrary, significant improvement in Juniper’s Asthma Control Questionnaire (ACQ), forced expiratory flow in 1 second (FEV1), forced vital
capacity (FVC), forced expiratory flow at the middle half of the FVC (FEF2575) and airways hyperresponsiveness (AHR) to inhaled methacholine was observed.
Exposure to evapor in this vulnerable population did not trigger any asthma attacks. Likewise no formal efficacy and safety assessment of EC use has been
conducted in patients with COPD or ILD. There is only evidence from a case series of three inveterate smokers with COPD, who eventually quit tobacco smoking on
their own by switching to an EC (Caponnetto et al., 2011). Significant improvement in quality of life and reduction in the number of disease exacerbations were also
noted. Findings from an internet survey of approximately 2,500 regular EC users diagnosed with asthma and COPD indicate clear clinical benefits (Farsalinos et al.,
2014). An improvement in respiratory symptoms of asthma and COPD after switching was reported in 65.4% and 75.7% of the respondents, respectively. Of note,
after switching, use of respiratory drugs was stopped in 460/2,498 (18.4%) respondents with asthma and COPD. Worsening after switching was only reported in
1.1% of the asthmatics and in 0.8% of the COPD respondents. Although only large prospective studies will provide a definite answer regarding the longterm impact
on lung health, the current evidence is generally supportive of a beneficial effect of EC use in respiratory patients.
Concluding Remarks
Smoking cessation is the most important and costeffective therapeutic option for smokers with respiratory conditions (Rigotti, 2013). Therefore, smoking cessation
should be strongly encouraged in respiratory patients who smoke, and they should be offered effective personalized strategies. Besides pharmacotherapy and
behavioral support, other options should be made available to manage smokers who frequently relapse, and for those who are unable or unwilling to quit. A realistic
alternative is to encourage these smokers to switch to ECs, a much less harmful source of nicotine (Polosa et al., 2013).

Figure 2. Risk estimates for a wide
range of nicotine containing products.
Cigarettes, with an overall harm score
of 99.6, is judged to be most harmful.
Product related mortality, the upper
dark red section, is a substantial
contributor to tobacco cigarette's risk
estimate. An overall risk estimate of 4
has been calculated for electronic
cigarettes. (Adapted by Nutt et al., Eur
J Addiction, 2014. With permission
from Karger AG, Basel, Switzerland.)
Healthcare professionals need to recognize that it is not nicotine per se that causes the harm but tobacco combustion. While there is a trend to classify all nicotine
containing products as being equally harmful, the reality is that there are major differences in their risk and relative risk, from the deadly tobacco cigarette to nicotine
replacement therapy products. In between, we have a plethora of products including ECs (Figure 2). Compared to combustible cigarettes, evapor products are at
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least 96% less harmful and may substantially reduce individual risk and population harm (Nutt et al., 2014). Most importantly, product innovation will further reduce
these residual risks from EC use to as low as possible by adopting new technologies and applying ad hoc product standards for safety and quality. Fast innovation in
the evapor category is likely not only to further minimize residual health risks, but also to maximize health benefits in regular EC users. For example, by exploring
diversities and similarities among different product designs, we are now beginning to learn that the extent of smoking abstinence is intimately connected with their
role as smoking sensation products, where smoking cessation is the main “collateral benefit” for many smokers switching to regular EC use (Caponnetto et al.,
2015).
The notion that under normal vaping conditions, EC toxicology is by far less problematic than tobacco cigarette toxicology and that there are beneficial effects
associated with regular EC use, particularly in respiratory patients, will improve information exchange between physicians and their respiratory patients using or
intending to use ECs. Physicians should accurately inform that regular EC use is unlikely to warrant significant health concerns and in fact may reap substantial
health benefits for the respiratory patient who makes the switch. Of note, healthcare professionals dealing with smokers who frequently relapse, or facing smokers
unable or unwilling to quit, may wish to recommend that they try several types of ECs to see if they can find one meeting their needs. Last but not least, patients
should be reminded that the EC may also be used as a transitional tool to complete smoking/vaping cessation. In the ECLAT study, about 70% of participants who
quit smoking by week 52 also quit EC use (Caponnetto et al., 2013b). It is possible that for these individuals, the EC may have facilitated a lingering need for a
change in behavior as it might have been stimulated subconsciously the progression through the stages of change (from precontemplation to contemplation to
determination to action, i.e., quitting).
Physicians should recommend the most effective ways for smokers to reduce their risk rapidly. While smoking cessation may be the most desirable final outcome
from a health point of view, it may be the wrong goal if it leads to failure or relapse. The respiratory physician should consider all the pathways available to a
smoking patient and select the ones that give the greatest probability of eliminating exposure to tobacco smoking. For some smokers, the best outcome may be a
longterm switch to vaping — tolerating the small residual risk in return for a higher likelihood of success.
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E-cigarettes: promise or peril?
Erich W. Russi
Electronic cigarettes (e-cigarettes) are battery-operated
devices that produce a vapour consisting of nicotine (although some are nicotine-free), propylene glycol or glycerol, and flavourings. E-cigarettes were invented in 2003 in
China and entered the United States and European markets
in 2006 [1]. Hence, it is obvious that no observational data
on the long-term health effects of e-cigarettes exist as yet.
Data on the health consequences of chronic nicotine exposure is available from studies in prolonged users of nicotine replacement products [2]. These data do not suggest
that chronic nicotine exposure increases cardiopulmonary
or cancer risk. Toxic and carcinogenic compounds may be
found in e-cigarettes, but in trace amounts that are much
lower than levels found in conventional cigarettes. E-cigarettes do not expose the user to most of the constituents
of cigarette smoke at concentrations that are responsible
for many of the tobacco-attributable diseases. Therefore,
most experts believe that inhaling e-cigarette vapour is less
harmful than inhaling cigarette smoke. The limited available evidence suggests a potential for e-cigarettes as a
smoking cessation tool and/or an instrument for reducing
conventional cigarette use (harm reduction concept) [3].
During the past few years e-cigarettes have gained popularity, primarily among smokers who want to reduce the risk
of smoking [4]. The paper from Guillet S. et al. [5] adds
some information about the perception and the use of ecigarettes. The authors performed a cross-sectional survey
in 2013 among 300 students and instructors of the French
school of military paramedical personnel using self-administered questionnaires. They found a prevalence of smoking
among the 200 responders of 40%, which is higher than
in the general French population. In tobacco smokers the
observed e-cigarette lifetime use prevalence was 57% and
was close to the 50% of smokers observed in the general
population. However, the daily use prevalence was much
lower, at 4% in the study population and 3% in the French
population. The motivation for e-cigarette use in smokers
was the intention to reduce tobacco consumption in 43%
and to quit smoking in 8%. But almost half of the responders reported a decrease in tobacco consumption following e-cigarette initiation (average decrease of 5 to 10 cigarettes). Only about half of all respondents, smokers and
nonsmokers, perceived e-cigarettes as being less harmful
than tobacco.
A 30- to 40-times higher number of adults (age ≥18 years)
were surveyed in the US [6]. This annual consumer-based
web survey comprised 6 555 persons in 2010–2011 and
8 173 between 2012-2013. Among smokers, an increase in
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ever use of e-cigarettes from 9.8% to 36.5% was found, and
an increase in current (i.e. past 30-day) use from 4.9% to
9.4%. Of importance is the fact that among never smokers
ever use remained unchanged (1.3%–1.2%). A recent
Swiss survey among approximately 5 000 persons in 2013
found considerably lower numbers: 6.7% had ever used
an e-cigarette during their lifetime, 5.5% of daily smokers
had consumed e-cigarettes during the past month before the
survey and only 0.4% were daily users [7].
The following reasons may be responsible for e-cigarette
use not becoming more popular in tobacco cigarette
smokers and may explain the difference between the numbers of ever users and of current users of e-cigarettes.
– Awareness and sound knowledge on vaping remain at a
disappointing level in the general population and even
in smokers.
– Smokers quite often become frustrated with e-cigarettes, since they do not purchase the appropriate vaping
devices, are using liquids with a too low nicotine concentration and are not informed about adjusting their
inhalation technique.
– E-cigarettes in their current form are less satisfactory
than tobacco cigarettes, since they do not have the same
nicotine-delivery profile. The “ideal e-cigarette” has
not been invented yet.
E-cigarettes and future nicotine delivery products have the
potential to make an important, and even game-changing,
contribution to public health by helping heavily nicotine
dependent persons to reduce the number of tobacco cigarettes smoked and eventually to stop smoking.

Disclosure statement: E.W.R. has no links with any ecigarette manufacturer.
Correspondence: Professor ErichW. Russi, Merkurstrasse 20,
CH-8032 Zürich, Switzerland, erich.russi[at]usz.ch
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E-cigarettes: Public
Health England’s
evidence based
confusion?
Your Editorial1 about the scientific
value of David Nutt and colleagues’
multicriteria decision analysis2 (from
which the quote “e-cigarettes are
95% less harmful than combustible
tobacco” derives), authors’ lack of
expertise, and potential conflict of
interests (COI) requires clarification.
Multicriteria decision analysis is a
form of decision conferencing, which
has been validated as a process enabling
a group to outperform even their best
members.3 Decision conferencing has
been applied in thousands of projects,
especially in cases about an uncertain
future for which data do not yet
exist.4 Although there are better ways
to provide relative risks estimates in
nicotine containing products (NCPs),
the perfect data required to compare
their relative harms are simply not
available. Consequently, we turned
to multicriteria decision analysis to
produce a meaningful estimate of the
relative harms of NCPs. Nonetheless,
equating harm with toxicity is an
oversimplification. In the multicriteria
decision analysis paper,2 intrinsic
toxicity at individual level and the
amount of use at population level
contribute only to a portion of the
overall harm. This should be clarified
in the Public Health England report
on e-cigarettes. 5 Moreover, that
“e-cigarettes are 95% less harmful
than combustible tobacco” may well
change with evolving product design.
When we engaged in the multicriteria
decision analysis in July, 2013, our
knowledge about e-cigarettes was
mostly restricted to so-called cigalikes.
Innovation will probably reduce these
residual risks to as low as possible
by adopting new technologies and
applying ad hoc safety and quality
standards.
The group’s judgment is important
for the iterative scoring process

leading to an agreed level of harms
for the NCPs under scrutiny. By
dismissing participants expertise, the
Lancet Editorial seeks to undermine
the value of the multicriteria decision
analysis. The reality is that participants
formed a multidisciplinary group
with relevant and complementary
expertise. Among them a behavioural
pharmacologist (who was Past
President, Society for Research
on Nicotine & Tobacco), medical
doctors (including Chair of South
African Medical Association and
Past President of the World Medical
Association), a lawyer with expertise
in tobacco control, an eminent
toxicologist, plus others with
extensive publications on nicotine
and tobacco.
The Editorial then launches into
an ad hominem attack on myself for
having consulted for an e-cigarette
distributor to design a randomised
controlled trial.6 It is ironic that
The Lancet is more concerned about
my temporary involvement with a
small-size e-cigarette company that
went out of business than with my
pharma fundings. Most importantly,
this COI has nothing to do with my
participation in the multicriteria
decision analysis process. Clearly, the
Editorial tries to discredit the scientific
value of the multicriteria decision
analysis paper by raising irrelevant
COI issues on one of the authors.
Moreover, there were no COI guidelines
for e-cigarette research when our
pioneeristic studies were initiated.
Extension of tobacco industry COI to
e-cigarettes emerged only last year
when WHO decided to embrace the
concept of equating tobacco smoking
to vaping. Consequently, e-cigarette
researchers have being retrospectively
accused for something they did not
even know they could be held liable
for. This is ridiculous. The nature of
these problems is simply ideologic,
with harm reductionists versus
precautionary principle supporters
presenting opposing views on
e-cigarettes.

I report grants from Pfizer, personal fees from
Novartis, personal fees from GlaxoSmithKline,
grants from Boehringer Ingelheim, outside the
submitted work; and served, in the past, as a
consultant for Global Health Alliance for treatment
of tobacco dependence, Arbi Group Srl (an Italian
e-cigarette distributor) and ECITA (Electronic
Cigarette Industry Trade Association, in the UK).
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Abstract
Introduction: Amid increasing rates of electronic cigarette (e-cigarette)
use in the United States, there is an urgent need to monitor patterns of
use at the population level in order to inform practice, policy and
regulation. This article examines how patterns of e-cigarette use among
adults differ between users and nonusers of cigarettes using the most
current national data.
Methods: We analyzed data from the 2014 National Health Interview
Survey. We estimated prevalence of ever, current, and daily e-cigarette use
and examined how use patterns differed by demographic subgroups and
measures of cigarette smoking status that accounted for the recent
availability of e-cigarettes in the US marketplace.
Results: Current e-cigarette use is extremely low among never cigarette
smokers (0.4%) and former smokers who quit cigarettes 4 or more years
ago (0.8%). Although e-cigarette experimentation is most common among
current cigarette smokers and young adults, daily use is highest among
former smokers who quit in the past year (13.0%) and older adults.
Compared to daily cigarette smokers, recently quit smokers were more
than four times as likely to be daily users of e-cigarettes (AOR: 4.33 [95%
CI: 3.08–6.09]).
Conclusions: Extremely low e-cigarette use among never-smokers and
longer term former smokers suggest that e-cigarettes neither promote
widespread initiation nor relapse among adults. Recognition of the
heterogeneity of smokers, including the time since quitting, is critical to
draw accurate conclusions about patterns of e-cigarette use at the
population level and its potential for public health benefit or harm.
Implications: Data from 2014 National Health Interview Survey indicate
that e-cigarettes have not been attracting adult non-smokers or
promoting relapse in longer term former smokers. Moreover, the data are
suggestive that some recent quitters may have done so with the assistance
of e-cigarettes. Creating measures of smoking status that treat former
smokers as a homogenous group is insufficient to assess the
epidemiology of e-cigarette use and the potential impact on public health.
© The Author 2015. Published by Oxford University Press on behalf of the Society for
Research on Nicotine and Tobacco. All rights reserved. For permissions, please e-mail:
journals.permissions@oup.com.

1029
http://ntr.oxfordjournals.org/content/early/2015/11/02/ntr.ntv237.abstract

1/2

19/11/2015

Electronic cigarettes induce DNA strand breaks and cell death independently of nicotine in cell lines
Journals

Books

Shopping cart

Sign in

Help

Oral Oncology
Available online 4 November 2015
In Press, Corrected Proof — Note to users

Electronic cigarettes induce DNA strand breaks and cell death
independently of nicotine in cell lines
Vicky Yua, Mehran Rahimy a, Avinaash Korrapatia, Yinan Xuana, Angela E. Zoua, Aswini R. Krishnana,
Tzuhan Tsuib, Joseph A. Aguilerac , Sunil Advanic , Laura E. Crotty Alexanderb, d, Kevin T. Brumunda,
Jessica WangRodriguez e, 1, Weg M. Ongkekoa, 1,
Show more
Choose an option to locate/access this article:
Check if you have access
through your login credentials
or your institution

Purchase $35.95

Check access

doi:10.1016/j.oraloncology.2015.10.018

Get rights and content

Highlights
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Figures and tables

Materials and methods
HaCaT, UMSCC10B, and HN30 were treated with nicotinecontaining and nicotinefree
vapor extract from two popular ecigarette brands for periods ranging from 48 h to
8 weeks. Cytotoxicity was assessed using Annexin V flow cytometric analysis, trypan
blue exclusion, and clonogenic assays. Genotoxicity in the form of DNA strand breaks
was quantified using the neutral comet assay and γH2AX immunostaining.
Results
Ecigaretteexposed cells showed significantly reduced cell viability and clonogenic
survival, along with increased rates of apoptosis and necrosis, regardless of ecigarette
vapor nicotine content. They also exhibited significantly increased comet tail length and
accumulation of γH2AX foci, demonstrating increased DNA strand breaks.
Conclusion
Ecigarette vapor, both with and without nicotine, is cytotoxic to epithelial cell lines and is
a DNA strand breakinducing agent. Further assessment of the potential carcinogenic
effects of ecigarette vapor is urgently needed.
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Abstract
Aims
Studying users of ecigarettes is important to help determine whether these devices aid smoking cessation. Obtaining data in representative samples
is difficult, but online surveys of users may begin to build a picture. Therefore, this study aimed, through a large online survey, to describe usage
and characteristics of users of ecigarettes.

Design
Crosssectional Internet survey between 20122014.

Setting and Participants
2807 current ecigarette users enrolled via ecigarette and smoking cessation websites, who lived in France (N=988), the USA (N=579),
Switzerland (N=310), the UK (N=143), and other countries (N=787).

Measurements
Type of ecigarette used: prefilled cartridges (n=71), unmodified refillable tanks (n=758), modified refillable tanks (n=392), patterns of use,
perceived effects.

Findings
Prefilled models were perceived to be less effective than refillable tanks for smoking cessation by former smokers (“definitely helped”: 74 5% vs
95.0%, p<0.001) and by current smokers for smoking reduction (“definitely helped”: 37.0% vs 82.1%, p<0.001). Users modified their ecigarettes
mainly to obtain a better taste (“very true” 60%, 55.5 to 64.5%). Modified tanks were perceived to make it easier to abstain from smoking than
unmodified tanks (“strongly agree, 66.7% vs 42.0%, p<0.001). 34% of users of prefilled cartridges, 60% of users of unmodified tanks and 83%
of users of modified tanks were men (p<0.001).

Conclusions
1033

Newer generation ecigarettes were perceived to be more satisfactory and more effective for refraining from smoking than older models. Women
tended to use prefilled, unmodified models, which were perceived by participants to be the least effective in terms of abstaining from smoking.
This article is protected by copyright. All rights reserved.

Get PDF (533K) (/doi/10.1111/add.13240/epdf)Get PDF (533K) (/doi/10.1111/add.13240/pdf)

More content like this
Find more content:
like this article (/advanced/search/results?
articleDoi=10.1111/add.13240&scope=allContent&start=1&resultsPerPage=20)
Find more content written by:
JeanFrançois Etter (/advanced/search/results?searchRowCriteria[0].queryString="Jean
Fran%C3%A7ois Etter"&searchRowCriteria[0].fieldName=author&start=1&resultsPerPage=20)

1034

7/12/2015

Highly Reactive Free Radicals in Electronic Cigarette Aerosols  Chemical Research in Toxicology (ACS Publications)

Log In

Register

ACS

Cart

ACS Journals

|

ACS ChemWorx

|

ACS eBooks
Search

|

ACS Style Guide

Citation

DOI

Chem. Res. Toxicol.

Browse the Journal

Articles ASAP

Current Issue

Submission & Review

Open Access

Rapid Report

Goel †,

Durand‡,

Trushin§,

Prokopczyk§,

Foulds†,

Reema
Erwann
Neil
Bogdan
Jonathan
Ryan J.
Elias‡, and John P. RichieJr. *†
† Department of Public Health Sciences, Pennsylvania State University Tobacco Center for Regulatory
Science (TCORS), Pennsylvania State University College of Medicine, Hershey Pennsylvania 17033, United
States
‡ Department of Food Science, College of Agricultural Sciences, Pennsylvania State University, University
Park, Pennsylvania 16802, United States
§ Department of Pharmacology, Pennsylvania State University College of Medicine, Hershey, Pennsylvania
17033, United States

C&EN Archives

|

Subscribe

CAS

|

Help

Advanced Search

Subject

Search

All Publications/Website

Subscribe

Prev. Article

Highly Reactive Free Radicals in Electronic Cigarette Aerosols

|

Anywhere

Search text

C&EN

ACS Publications

About the Journal

Next Article

Table of Contents

Article Options
ACS ActiveView PDF

Abstract

HiRes Print, Annotate,
Reference QuickView

Supporting Info

PDF

Figures

(1004 KB)

PDF w/ Links

References
(203 KB)

Full Text HTML
Add to ACS ChemWorx

Chem. Res. Toxicol., 2015, 28 (9), pp 1675–1677
DOI: 10.1021/acs.chemrestox.5b00220
Publication Date (Web): August 5, 2015
Copyright © 2015 American Chemical Society

Sign in

*Email: jrichie@psu.edu.

Retrieve Detailed Record of this Article
Retrieve Substances Indexed for this Article
Retrieve All References Cited for this Article

Abstract

Explore by:

Author of this Article
Any Author
Research Topic

Goel, Reema

Search

Tools & Sharing
Add to Favorites
Download Citation
Email a Colleague
Order Reprints
Rights & Permissions

Electronic cigarette (EC) usage has increased exponentially, but limited data are available on

Citation Alerts

its potential harmful effects. We tested for the presence of reactive, shortlived free radicals in

Share this Article

EC aerosols by electron paramagnetic resonance spectroscopy (EPR) using the spintrap
phenylNtertbutylnitrone (PBN). Radicals were detected in aerosols from all ECs and eliquids
tested (2.5 × 1013 to 10.3 × 1013 radicals per puff at 3.3 V) and from eliquid solvents
propylene glycol and glycerol and from “dry puffing”. These results demonstrate, for the first
time, the production of highly oxidizing free radicals from ECs which may present a potential
toxicological risk to EC users.

History
Published In Issue September 21, 2015
Article ASAP August 07, 2015
Just Accepted Manuscript
August 05, 2015
Received: June 01, 2015

View: ACS ActiveView PDF | PDF | PDF w/ Links | Full Text HTML

Related Content

Other ACS content by these authors:
Reema Goel
Erwann Durand
Neil Trushin
http://pubs.acs.org/doi/10.1021/acs.chemrestox.5b00220

1035
1/2

Article

Electronic Cigarette Trial and Use among Young
Adults: Reasons for Trial and Cessation of Vaping
Lois Biener 1, *, Eunyoung Song 2 , Erin L. Sutfin 2 , John Spangler 3 and Mark Wolfson 2
Received: 2 October 2015; Accepted: 10 December 2015; Published: 17 December 2015
Academic Editor: Coral Gartner
1
2

3

*

Center for Survey Research, University of Massachusetts Boston, Boston, MA 02125, USA
Department of Social Sciences and Health Policy, Wake Forest School of Medicine,
Medical Center Boulevard, Winston-Salem, NC 27157, USA; esong@wakehealth.edu (E.S.);
esutfin@wakehealth.edu (E.L.S.); mwolfson@wakehealth.edu (M.W.)
Department of Family and Community Medicine, Wake Forest School of Medicine,
Medical Center Boulevard, Winston-Salem, NC 27157, USA; jspangle@wakehealth.edu
Correspondence: lois.biener@umb.edu; Tel.: +1-617-287-7200

Abstract: This paper identifies predictors of trial and current use, and reasons for trying and ceasing
use of electronic cigarettes (e-cigarettes) among young adults, with particular attention to former
and never smokers. Data are from a mail survey of a population-based sample of adults aged 18 to
35 (N = 4740) in three U.S. metropolitan areas. Survey items assessed trial and use of e-cigarettes,
cigarette smoking status, and reasons for trial and for ceasing use of e-cigarettes. Almost 23% reported
trial of e-cigarettes, and 8.4% reported using them in the past month. Current smokers were much
more likely to have tried e-cigarettes (70.2%) than both former (32.3%) and never smokers (7.6%;
p < 0.001) and to have used them in the past month (30.8%, 10.1%, 2.0% respectively; p < 0.001).
Smoking status and scores on sensation seeking were significant independent predictors of both trial
and current use of e-cigarettes. Never-smokers cite curiosity as the reason for trying e-cigarettes
and also that their friends used them. The most frequent reason for ceasing use among never and
former smokers was health concerns. For virtually none of them were e-cigarettes their first exposure
to nicotine.
Keywords: electronic cigarettes; surveillance; harm reduction

1. Introduction
Electronic cigarettes (“e-cigarettes”) are becoming increasingly popular, especially among younger
adults, who have been shown to have the highest prevalence of vaping compared to all adults [1,2].
The high rate of use in this cohort is readily understood in the context of their high rate of cigarette
smoking [3] and their attraction to other novel tobacco products, such as snus [4,5] dissolvable
tobacco [6] and hookah [7].
Although long-term effects of e-cigarette usage are not known at this early stage of their existence,
examinations of their content and biomarkers of toxicity among users [8,9] suggests that they are
substantially less harmful than conventional cigarettes, that lung function improves significantly
when smokers switch to e-cigarettes [10] and that for some, they may be effective aids to smoking
cessation [11–13]. However, there are still concerns that their attractiveness to youth and young adults
could result in net population harm if they serve as a pathway into nicotine addiction, which may
eventually lead to use of cigarettes. Coleman et al., 2015 [2] report that young adult non-smokers who
try e-cigarettes are significantly more likely to demonstrate openness to future cigarette smoking. They
report, in addition, that 86% of this group report having experimented with cigarettes in the past,
making it difficult to establish the direction of any causal link between e-cigarette use and openness to
Int. J. Environ. Res. Public Health 2015, 12, 16019–16026; doi:10.3390/ijerph121215039

1036

www.mdpi.com/journal/ijerph

Int. J. Environ. Res. Public Health 2015, 12, 16019–16026

smoking. Nevertheless, it is important to examine the predictors of use among young adults, and, in
particular, to investigate their use among those who are not current smokers.
This paper explores prevalence of e-cigarette trial and use in population-based samples of adults,
aged 18 to 35, in three metropolitan areas. It identifies predictors of e-cigarette trial and current use
among smokers, former smokers, and never smokers, and compares their reported reasons for using
and ceasing use of e-cigarettes.
2. Methods
2.1. Sample Design
Data for the study were from a population based mail survey of adults aged 18 to 35 residing
in three metropolitan areas: Charlotte, NC, Denver, CO, and Topeka, KS. These areas were selected
because they were all test markets for dissolvable tobacco products [14] which were the main focus of
the survey.
In order to balance the need for a representative sample and to keep costs down, we used a
dual-frame sample, part random address-based sample (ABS) from the U.S. Postal Service Delivery
Sequence File and part list frame. An ABS-only random sample would have a less complex sample
design for obtaining generalizable estimates of the population, but because we are focusing on young
adults, relying on a random ABS only would be inefficient and very expensive. Dual frame samples
allow increased efficiency and decreased costs by supplementing the random sample with a list sample
that has already been identified to include households likely to have a resident in the targeted age group.
The list of addresses was purchased from Marketing Systems Group. It is based on a variety of publicly
available and commercial sources, such as driver’s license registries, credit agencies, and marketing
databases. Conducting a survey with a dual frame sample involves: (a) removing all addresses from
the ABS sample that appear on the list sample; and then (b) drawing unduplicated samples from the
three areas, Charlotte, Denver, and Topeka (approximately one-third the sample in each area) from
the two sources—the ABS and the purchased list. The survey is conducted with respondents from
each of the sources, and with the known probabilities of selection of each household in each frame,
weights are developed so that the combined data can be used to make population-based estimates.
Using this dual frame design, all residences within the designated geographic areas have a known
probability of selection; no one residence excluded—even those with no landlines. By combining the
two frames, we do not rely exclusively or too heavily on the cost-saving list sample and its unknown
biases. Post-stratification weight adjustments (e.g., by gender, age, race and education) were developed
to yield sample estimates that accurately reflect the population. The total sample included 31,999
households (4001 surveys were not delivered due to bad addresses.)
2.2. Survey Protocol
Data were collected between September and December 2013. There were up to five mailings
per address: (1) An advance letter was sent to each household introducing the study and informing
the recipient that only those residents who were aged between 18 and 35 were eligible to participate.
A postcard, which could be used to declare that the household contained no age-eligible residents,
was included in the mailing; (2) The first survey mailing included a cover letter and a one-dollar bill
as a “token of appreciation.” The letter explained that when a completed survey was received, the
household would be entered into a lottery with a 1 in 10 chance of winning a $50 gift card. The first
question on the survey asked about the number of individuals in the household who were between
18 and 35. If the answer was “0”, the respondent was asked to stop there, and send back the blank
questionnaire in the envelope provided. If more than 1, the person with the closest birthday was
to fill out the questionnaire; (3) A thank you/reminder post card was mailed approximately two
weeks later to all eligible households; (4) A second mailing of the survey was sent to non-respondents
approximately one month later; (5) A post-card with a URL for online administration was sent to all
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non-respondents approximately 3 weeks after the second survey mailing. The study protocol was
approved by the Wake Forest School of Medicine Institutional Review Board.
2.3. Measures
Tobacco Use Status: Respondents indicated any lifetime use of a list of 6 types of tobacco, as well
as which was the first product tried (including e-cigarettes). Those who indicated any tobacco use
were asked if they had smoked 100 cigarettes, and whether they currently smoked every day, some
days, or not at all. Those responding affirmatively to the 100 cigarettes question, and checking either
“every day” or “some days,” were defined as current smokers. Those who responded affirmatively
to the 100 cigarette question, and indicated they now smoked “not at all,” were defined as former
smokers. Those who denied having smoked 100 cigarettes in their lifetime, or who said that they had
“never used any tobacco products,” were defined as never smokers. Three levels of smoking intensity
were coded based on the average number of cigarettes smoked per day: High (16+); Medium (10 to
15); Low (<10).
Expectations of Quitting Smoking: Current smokers were asked how likely they were to still be
smoking in 12 months. Those responding “very” or “somewhat” likely were defined as unlikely to
quit; those responding “Not very” or “not at all” were classified as likely to quit.
Electronic Cigarette Use: Those who indicated that they had used an e-cigarette “even one time”
were defined as having tried an e-cigarette. Those who had tried were asked on how many of the
previous 30 days they had used an e-cigarette. If they indicated use on 1 or more of the past 30 days,
they were defined as current e-cigarette users. Three levels of frequency of e-cigarette use, based on
number of days used in the past month, were computed: None (never tried or tried, but not used in
the past 30 days), Medium (1 to 19 days), High (20 to 30 days).
Reasons for Trying E-cigarettes. Those who had tried e-cigarettes were presented with 7 possible
reasons for trying and asked to check all that applied. The reasons included curiosity, use by friends,
health risks relative to cigarettes, absence of smell, for use where smoking is banned, and to quit or cut
down on smoking.
Reasons for Stopping E-cigarette Use. Those who indicated that they had stopped using
e-cigarettes were presented with 8 possible reasons for stopping, and asked to check the most important
reason. The reasons included health concerns, negative reactions to taste and feeling sick, inferiority to
other forms of tobacco, expense, lack of availability and social disapproval.
Sensation Seeking. Sensation seeking was measured using the Brief Sensation Seeking Scale [15].
Using a five-point Likert scale (1 = strongly disagree to 5 = strongly agree), the eight-item scale
measures agreement with statements such as: “I would like to explore new places” and “I prefer
friends who are exciting and unpredictable”. Total sensation seeking scores were calculated as the
average of all items for individuals who answered a minimum of five questions on the scale. The
Cronbach’s alpha for this sample was 0.78.
Demographic Characteristics. The following demographics were measured: gender, age group
(18–24), (25–30), (31–35), and race/ethnicity (white non-Hispanic vs. minority).
2.4. Analysis Plan
The data were weighted to account for the probability of selection and the sample design.
Post-stratification weights were applied to ensure that the sample matched the population in terms of
age, gender, race/ethnicity and education. Multivariable logistic regression was used to determine
predictors of e-cigarette trial and current (i.e., past month use of e-cigarettes for the samples as a
whole and for the subset of current smokers). Descriptive statistics (percentages and 95% confidence
intervals for the percentages) were used to compare reasons for e-cigarette trial and for ceasing use
of e-cigarettes. The Rao-Scott Chi Square test was used to determine the significance of differences
in reasons endorsed by e-cigarette users of different smoking statuses when the cell sizes were 25
or higher.
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3. Results and Discussion
The overall response rate was 34.9%. A total of 5105 respondents completed the survey, and we
included 4740 who did not have any missing data for the main outcomes and covariables. The sample
was composed of 18.3% current smokers, 14.5% former smokers, and 67.3% never smokers.
Among the sample as a whole, 22.6% reported having ever tried e-cigarettes, and 8.4% reported
using them in the past month. Among current e-cigarette users, the mean number of days used in the
past month was 10, with 76% of current users reporting fewer than 20 days of use, and 24% reporting
20 or more days.
Current smokers were much more likely to have tried e-cigarettes (70.2%) than both former
(32.3%) and never smokers (7.6%; p < 0.001) and to have used them in the past month (30.8%, 10.1%,
2.0% respectively; p < 0.001).
3.1. Predictors of E-Cigarette Trial and Current Use
Multivariate logistic regression demonstrated that in the sample as a whole, smoking status and
sensation-seeking predicted both e-cigarette trial and past month use. Controlling for age, gender and
race/ethnicity, smokers were more than 28 times as likely as never smokers to have tried e-cigarettes,
and more than 19 times as likely to have used them in the past month; former smokers were about
6 times as likely to have tried e-cigarettes as never smokers, and about 5 times as likely to have used
them in the past month. With respect to sensation seeking, for each point increase in the mean score,
the individual was about one and a half times as likely to have tried e-cigs and to be a past month user.
Age group was a significant predictor of trial (18 to 24 year olds more likely to try e-cigarettes than 31
to 35 year olds), but not current use. (See Table 1).
Table 1. Logistic regression analysis of electronic cigarette trial and current use among 4740
young adults.

Variable
Cigarette smoking status
Current smoker vs. Never smoker *
Former smoker vs. Never smoker *
Age
Age 18–24 vs. Age 31–35 *
Age 25–30 vs. Age 31–35 *
Gender
Male vs. Female *
Race/Ethnicity
Non-Hispanic White vs. Others *
Sensation seeking scale mean score

E-Cigarette Trial
AOR
95% CI

Past Month E-Cigarette Use
AOR
95% CI

28.82 †
6.36 †

20.13–41.26
4.34–9.33

19.68 †
5.22 †

11.76–32.94
2.78–9.77

1.79 †
1.32

1.23–2.60
0.93–1.86

1.13
0.77

0.71–1.79
0.49–1.22

1.14

0.86–1.51

1.38

0.94–2.02

0.90
1.62 †

0.62–1.29
1.32–1.97

0.94
1.49 †

0.59–1.50
1.12–1.98

Notes: AOR = Adjusted Odds Ratio; 95% CI = 95 percent confidence interval; * reference group; † p-value < 0.05.

Examination of predictors among current smokers included the variables discussed above, as
well as level of daily smoking and likelihood of quitting within 12 months. These analyses showed no
significant predictors of e-cigarette trial or past month use.
3.2. Reasons for Trying and Stopping Use of E-cigarettes by Smoking Status
As shown in Table 2, curiosity was the predominant reason endorsed for trying e-cigarettes,
regardless of smoking status, but never smokers were significantly more likely to endorse this reason
(77.3%) than former and current smokers (59% and 61% respectively). Among never smokers who
had tried an e-cigarette, the next most frequently endorsed reason was that their friends use it (46%),
followed by the lack of a noxious odor (25.9%). Among never smokers who had given up use of
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e-cigarettes, the two most frequently cited reasons were the concern that it was bad for health (47.8%)
and that it tasted bad (15%). (See Table 3).
Table 2. Percent endorsing various reasons for trying electronic cigarettes by smoking status.
Current Smoker
(N = 531)
Na
% b (95% CI)
Curious

313

Better for health
than cigs

312

Friends use it

145

Can use in
no-smoking areas
Help to quit
smoking
Cut down on
smoking
Doesn’t smell bad

229
211
219
217

61.2
(54.6%–67.8%)
55.1
(48.2%–61.9%)
30.9
(24.6%–37.3%)
43.1
(36.4%–49.8%)
35.9
(29.7%–42.1%)
41.1
(34.5%–47.6%)
42.7
(36.0%–49.3%)

Former Smoker
(N = 187)
Na
% b (95% CI)
59.1
(47.9%–70.3%)
42.7
(30.8%–54.5%)
28.1
(18.7%–37.5%)
33.8
(21.7%–46.0%)
40.1
(28.5%–51.8%)
18.5
(9.9%–27.0%)
37.8
(25.9%–49.8%)

110
74
58
43
71
35
63

Never Smoker
(N = 199)
Na
% b (95% CI)
142
26
94

40

p-Value c

77.3
(68.5%–86.1%)
17.2
(8.2%–26.3%)
46.0
(35.3%–56.7%)

<0.0001

NA

0.18 d

NA

0.53 d

NA

<0.0001 d

25.9
(15.7%–36.1%)

0.04

0.04

0.02

Notes: a Unweighted count; b Weighted percent; c p-value from Rao-Scott modified chi-square statistic; d p-value
from Rao-Scott modified chi-square statistic among current and former smoker samples; NA = Not applicable.

Table 3. Most important reason for giving up electronic cigarette use by current smoking status.

Na
Not strong enough
Bad for health
Didn’t like taste
Made feel sick
Couldn’t find in store
Like other tobacco better
Too expensive
Friends/family disapproved

49
17
22
12
6
61
65
2

Current Smoker
(N = 234)
% b (95% CI)

Na

18.0 (10.1%–25.9%)
10.4 (4.1%–16.6%)
7.7 (2.8%–12.5%)
7.2 (1.8%–12.6%)
3.9 (0.0%–7.8%)
23.9 (15.1%–32.7%)
28.8 (20.0%–38.1%)
0.1 (0.0%–0.4%)

9
54
11
8
1
16
12
3

Former Smoker
(N = 114 )
% b (95% CI)
4.7 (0.8%–8.6%)
44.1 (29.3%–58.9%)
9.5 (0.5%–18.4%)
17.4 (1.7%–33.0%)
0.5 (0.0%–1.6%)
14.1 (4.8%–23.3%)
6.6 (0.0%–13.1%)
3.2 (0.0%–7.8%)

Na
4
67
14
7
2
7
16
14

Never Smoker
(N = 131)
% b (95% CI)
4.7 (0.0%–10.9%)
47.8 (37.8%–61.0%)
15.1 (3.7%–26.5%)
8.9 (0.0%–19.3%)
5.3 (0.0%–12.5%)
3.6 (0.0%–7.7%)
9.1 (3.0%–15.7%)
5.4 (0.9%–10.0%)

Notes: Sample includes only those who tried e-cigarettes, and report having given up using them. Responses
were mutually exclusive; 95% CI = 95 percent confidence interval; a Unweighted N; b Weighted percentage.

Among former smokers, after curiosity, the most frequently endorsed reasons for trying
e-cigarettes was the belief that it was better for their health than regular cigarettes (42.7%) and that
it might help them to quit smoking (40.1%). Among their reasons for giving up e-cigarettes, former
smokers were most likely to endorse that it was bad for their health (44%), followed by the fact that it
made them feel sick (17.4%) and that they preferred another form of tobacco (14.1%).
Among current smokers, curiosity (61%), belief that it was better for their health than cigarettes
(55%), its usefulness in no-smoking areas (43.1%), and lack of odor (43%) were the top four reasons
endorsed. Among those current smokers who continued to smoke cigarettes, but gave up e-cigarettes,
the top reasons were that it was too expensive (29%), they liked another form of tobacco better (24%)
and it was not strong enough (18%).
3.3. First Product Tried
Among all who tried e-cigarettes, the most frequently reported initial product tried was cigarettes
or cigars among smokers (93.1%), former smokers (92.4%) and never smokers (81.2%). Only 0.4% of
never smokers (n = 4) reported that e-cigarettes was the first product tried.
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3.4. Limitations
There are several important limitations in the current study which should be taken into account.
First, it did not use a national sample; while it is representative of the three diverse metropolitan
areas surveyed, it does not necessarily represent all young adults in the U.S. Second, the number of
questions on e-cigarette use was restricted in this survey, and there were no questions on the timing
of smoking cessation among former smokers who were e-cigarette users. As a consequence, we are
unable to determine the rate at which former smokers quit by using e-cigarettes. Indeed, among
former smokers, frequently mentioned reasons for trying e-cigarettes were the belief that they were
better for their health than tobacco cigarettes, that e-cigarettes might help them with quitting, and
that they could use them where smoking was not permitted. This does suggest that at the time of
their initial trial, they had been smokers. Nevertheless, the study uses a representative sample from
three large metropolitan areas, and allows for a closer look at vaping among young adult non-smokers.
Although the rather low response rate does raise concerns about potential bias in the sample, the
post-stratification weighting should reduce the impact of any bias due to disproportionate age, gender
and ethnicity among respondents.
4. Conclusions
In this sample of young adults, we found that smokers are most likely to try and to use electronic
cigarettes, which is consistent with the findings of a number of recent studies [12,16–18]. We found no
significant demographic predictors of e-cigarette trial and use among smokers, nor any relationship
with intensity of smoking or intensions to quit smoking. Thus, among smokers, the appeal of these
products appears to cut across gender, race, age and ethnic groups.
We also see that about one third of former smokers and over 7% of never smokers report having
tried e-cigarettes, and current use is 10% and 2% in these groups, respectively. Similar findings have led
others to raise concerns that e-cigarette use is a threat to public health because it can lead to combustible
tobacco use, presumably among those who otherwise would not have become smokers [2]. However,
it is extremely rare for e-cigarette use to be the first exposure to nicotine in young adults. It was reported
by fewer than 0.4% of the never smokers, and none of the current and former smokers. This may
be a cohort effect, and e-cigarette use as the initial exposure to nicotine may become more common
as younger cohorts, who are experimenting with vaping at higher and higher rates, mature [19].
Nevertheless, in this cohort, 99.6% of young adult never-smokers who tried e-cigarettes had previously
used or experimented with another form of tobacco, suggesting that in these young adults tobacco is a
gateway to e-cigarettes, rather than the reverse.
The fact that only 2% of never smokers reported using an e-cigarette in the past month suggests
that it may have little appeal for this population. A recent article by Amato and colleagues recommends
using a more stringent definition of current electronic cigarette use to distinguish between infrequent
and more frequent users [20]. If we restrict current use to those reporting use on more than 5 times in
the past month, the rate of use among never smokers declines to 0.4%, a negligible level. The majority
of never-smokers who do try e-cigarettes report discontinuing their use either because they felt it was
bad for their health or they didn’t like the taste.
The inclusion of a measure of sensation-seeking as a predictor of e-cigarette trial and use is an
important contribution of this research. Sensation-seeking is known to be associated with attraction to
novel stimuli, and also is a trait that tends to decline as one ages [21]. The finding that in the sample as
a whole, sensation-seeking is a significant predictor of e-cigarette use helps to understand why never
smokers, who are the bulk of the sample, would try these novel products. The fact that curiosity was
cited as a motive by over 77% of never smokers, significantly more than current and former smokers
reinforces the notion that a desire to have a new experience is the basis of their attraction.
Another concern about e-cigarettes is that they may provoke relapse in former smokers. A recent
national cross-sectional study examined e-cigarette use among former smokers who had been quit
for various periods of time. Use of e-cigarettes was extremely rare among those who had been quit
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for 4 years or longer [16]. This tends to refute the notion that quitters will be drawn back to nicotine
addiction through e-cigarette use. In the present study, among the most frequent reasons former
smokers gave for trying e-cigarettes was the belief that they are better for their health than smoking
and that they might help them quit. This suggests that they were smokers when they first tried the
product. Unfortunately, the survey did not gather data on when smoking cessation had occurred, but
at least some of the former smokers may have quit with the use of e-cigarettes.
In summary this study, in conjunction with others that show similar results, should reduce
concern about e-cigarette use among young adults who have never been smokers. Although reasons
for trial given by former smokers suggest that a large proportion of them were smoking at the time,
our findings for former smokers are more ambiguous. There is much research that is still needed in
order to better understand both the potential benefits and harms of e-cigarette use by young adults.
Prospective studies following young adults over time are required to see whether smokers who use
e-cigarettes are more or less likely to quit and whether former smokers who use e-cigarettes are more
or less likely to sustain smoking cessation than former smokers who do not use e-cigarettes. It is also
important that future work include more detailed measures of history of intensity of e-cigarette use,
and not rely simply on ever use and past month use.
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Abstract
OBJECTIVES: The aim of this study was to investigate electronic cigarette use in France with a
special focus on its relationship with tobacco smoking.
METHODS: The 2014 Health Barometer is a telephone survey of 15,635 individuals which
provides a status update regarding electronic cigarettes use in France.
RESULTS: In 2014, 25.7 % of 1575yearolds had tried ecigarettes. Among these, 23.4 % were
current vapers (6.0 % of 1575yearolds). Among vapers, about half were daily vapers (2.9 % of
1575yearolds). Smoking prevalence was high among those who vape: 83.1 % were smokers
(74.7 % were daily smokers) and 15.0 % were former smokers. Four out of five vapers
considered that they had reduced their cigarette consumption through ecigarette use. Vaping
exsmokers represented 0.9 % of 1575yearolds, which are approximately 400,000 people.
This figure represents an initial estimate of the number of smokers who have successfully
stopped smoking, at least temporarily, thanks to ecigarettes.
CONCLUSIONS: Ecigarettes in France were on the whole used by smokers. The ecigarette
could have helped several hundreds of thousands of individuals to quit smoking, at least
temporarily.
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Abstract
Objectives To describe experiences with and beliefs
about e-cigarettes as safe and useful aids for smoking
cessation among healthcare professionals providing
smoking cessation services.
Methods Using a cross-sectional design, anonymous
structured questionnaires were completed by 179 healthcare professionals in public smoking cessation clinics
across 20 regions in Italy.
Results Service providers reported that considerably
more smokers made inquiries about e-cigarettes in 2014
than in 2013. The most frequent inquiries concerned the
ingredients, safety and effectiveness of e-cigarettes as
smoking cessation aids. Clients used e-cigarettes to quit
smoking, cut down the number of conventional cigarettes
smoked, have a safe alternative to smoking, and protect
their health while continuing to smoke. More than 60 % of
service providers reported favourable beliefs about the
safety and effectiveness of e-cigarettes, and believed that
e-cigarettes are as effective as other smoking cessation
aids, including pharmacotherapy.
Conclusions Despite limited empirical evidence, service
providers in Italy viewed e-cigarettes, as safe and effective
smoking cessation aids. More concerted efforts are needed

This article is part of the special issue ‘‘Electronic Cigarettes and
Public Health’’.
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to improve knowledge about e-cigarettes among service
providers, to guide their clinical practice and decisionmaking with respect to e-cigarettes.
Keywords Electronic cigarette  Smoking cessation 
Safety  Beliefs

Introduction
Electronic or vapour nicotine delivery systems such as
e-cigarettes, have become increasingly popular across different populations and cultures over the last decade
(Kuschner et al. 2011; Schivo et al. 2014). Recent surveys
in different countries show that e-cigarette use is increasing
among adults and adolescents (Dockrell et al. 2013;
Douptcheva et al. 2013; Goniewicz and Zielinska-Danch
2012), and that e-cigarette sales may surpass sales of
conventional cigarette in the next few years (Bhatnagar
et al. 2014). Tobacco companies recently entered the
e-cigarette market, promoting them as safe alternatives to
conventional cigarettes, as effective cessation aids, and as
safe products that enable smoking in public without contravening smoke-free policies (Grana et al. 2014). Smokers
tend to respond favourably to e-cigarette marketing and
believe that e-cigarettes are significantly less harmful than
conventional cigarettes or other tobacco products such as
smokeless tobacco and snus (Pepper et al. 2015). However,
there is limited evidence about the side effects of e-vapour
(McAuley et al. 2012), and it is not yet known if e-cigarette
use is a gateway to the use of conventional cigarette
leading to increased smoking initiation in younger populations (Dutra and Glantz 2014; Flouris and Oikonomou
2010; Pauly et al. 2007). Stated differently, even if exposure to e-cigarette vapour is safe, freely smoking
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e-cigarettes in public may promote more favourable social
norms towards smoking, and this may run counter to public
health campaigns which have de-normalized smoking in
the last decades.
To guide public health policy and practice, public
health policy makers need evidence-based information
about the utility of e-cigarettes, especially in regard to
cessation among current smokers and prevention among
younger populations. Several studies support the effectiveness of e-cigarettes as smoking cessation aids (see
Schivo et al. 2014). A prospective study among Italian
smokers not willing to quit smoking, showed that e-cigarette use helped them reduce use of conventional
cigarettes and remain abstinent over 24 weeks, with
minor irritations in the throat and mouth that gradually
dissipated (Polosa et al. 2011). A clinical trial in New
Zealand among 657 adult smokers showed that e-cigarettes with nicotine were not more effective in
smoking cessation than nicotine patches or placebo (nonnicotine) e-cigarettes (Bullen et al. 2013). A recent longitudinal study showed that smokers who used
e-cigarettes daily for at least 1 month were six times
more likely to quit smoking compared to those who used
e-cigarettes less regularly (i.e. not on a daily basis;
Biener and Hargraves 2015).
Increasing public interest in e-cigarettes as well as the
marketing and sales practices of e-cigarette manufacturers
increase pressure on providers of smoking cessation services to distribute evidence-based information to those
wanting to quit, and also necessitates rapid informed
decision-making by public health policy-makers (Künzli
2014; McKee 2014). The UK-based Centre for Smoking
Cessation and Training (McRobbie 2014) produced an
e-cigarette briefing in May 2014, to initiate discussion
about practice guidelines on e-cigarettes and how to
respond to smokers’ inquiries about e-cigarettes. The
briefing mentions that service providers should ‘‘be open to
electronic cigarette use in people keen to try them; especially those who have tried, but not succeeded, in stopping
smoking using licenced stop smoking medicines’’ (p. 3).
The briefing also includes a summary of the existing literature about the effectiveness of e-cigarettes as smoking
cessation aids.
To date few studies describe the views of health professionals who provide smoking cessation services (herein
labelled ‘‘smoking cessation service providers’’) on e-cigarettes and their effectiveness in smoking cessation, as
well as the types of inquiries that service providers
respond to in their daily practice. A recent study in the UK
showed that service providers held more positive attitudes
about e-cigarette use in 2013 compared to baseline measures in 2011. In addition, the study reported an increase
in the number of clients asking about e-cigarette products

(Hiscock et al. 2014). Such information is important for
several reasons. First, assessing service providers’ attitudes about e-cigarettes could uncover training needs and
therefore inform education programmes and training for
this professional group. Second, by investigating the type
of inquiries received by smokers who seek smoking cessation advice, information toolkits can be developed and
mentoring support provided to service providers to better
respond to such inquiries and avoid misleading the public.
This latter issue is important because the advertised
alleged benefits of e-cigarettes may lead to false expectations about their safety and effectiveness in treating
tobacco dependence. The present study aims to describe
experiences and beliefs about e-cigarettes among smoking
cessation service providers in Italy. Specifically, we
investigated the type of inquiries service providers
received about the use and safety of e-cigarettes, their
experiences with their clients’ use of e-cigarettes, as well
as their own beliefs about the safety and efficacy of
e-cigarettes.

Methods
A cross-sectional design was used, and data collection
was completed between January and March 2014. All
active public smoking cessation centres and clinics in
Italy (N = 224) that are registered with the national
health authority (Osservatorio Fumo and Alcol e Droga
2013), were contacted by telephone to complete the
questionnaire. These clinics all provide the same services
to their clients, although the specific treatment used may
differ, all clinics included a combination of pharmacotherapy and behavioural counselling (Di Pucchio et al.
2009). Of the 224 centres, 179 in 20 districts across Italy
(80 %) agreed to participate. The most frequently stated
reason for non-participation was limited time and
increased workload at the time of the study. One representative from each centre completed the questionnaire.
All respondents were active smoking cessation practitioners; 52 % (n = 93) provided smoking cessation
services on behalf of locally commissioned smoking
cessation services, and 48 % (n = 85) provided smoking
cessation services and also managed a locally commissioned smoking cessation service. ‘Managing’ refers to
smoking cessation service providers who also organize
clinical activities and tasks for subordinates and/or fellow
clinicians. Only 19.6 % (n = 35) of respondents reported
that providing smoking cessation services comprised all
or most of their professional duties.
Completion of telephone-administered questionnaires
was facilitated by trained researchers from La Sapienza
University of Rome. All respondents were informed about
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the aims of the study and their participation rights (e.g.
anonymity and confidentiality of responses, voluntary
participation). Given that the smoking cessation centres
might be identifiable by their location, no questions were
asked about the sex or age of respondents to safeguard
anonymity and confidentiality of responses.
Measures
A structured questionnaire designed by smoking cessation
experts from the National Centre for Smoking Cessation
and Training in the UK (Hiscock et al. 2014), was
translated and adapted to Italian. It included questions
relevant to sources of information about e-cigarettes,
frequency and type of inquiries about e-cigarettes, proportion of clientele who used e-cigarettes, reasons clients
used e-cigarettes, clients’ experiences of e-cigarettes, and
service providers’ beliefs about e-cigarettes. More
specifically, service providers’ beliefs about e-cigarettes
included five items reflecting general beliefs about e-cigarettes (e.g. ‘I think that e-cigarettes are a good thing’),
and about their safety and efficacy for smoking cessation
(e.g. ‘e-cigarettes are safe products to use’; ‘e-cigarettes
are as effective as smoking cessation medication’).
Responses were coded on a five-point Likert scale
(1 = strongly agree, 5 = strongly disagree), and a mean
score was computed. Lower scores reflected more positive
attitudes about e-cigarettes. The internal consistency of
the scale in this sample was acceptable (Cronbach’s
a = .78).

Results

Prevalence of and reasons for using e-cigarettes
among clients
One-quarter (25.8 %) of service providers reported a
quarter to half of their clients had used e-cigarettes, and
5.1 % reported that a quarter to half used e-cigarettes
regularly. Most of their clients who ever had used e-cigarettes did so because they wanted to try to quit (70.9 %),
to help reduce the number of conventional cigarettes used
(62 %), or as an alternative to smoking conventional
cigarettes (45.8 %) (Table 1).
Client experiences with using e-cigarettes
Overall, 70.4 % of service providers who responded in the
survey agreed (agree/strongly agree) that their clients who
used e-cigarettes thought that these had been useful in
helping them to quit smoking. Accordingly, only 23.5 %
agreed that their clients found e-cigarettes helpful in cutting down the number of conventional cigarettes, and
44.7 % agreed that their clients viewed e-cigarettes as
useful alternatives to smoking conventional cigarettes.
Service providers’ beliefs about e-cigarette use
Most service providers displayed favourable beliefs about
e-cigarette use. A more detailed analysis of frequencies
showed that 79.3 % agreed (agree/strongly agree) that
e-cigarettes are equally effective to smoking cessation
medication, 70.9 % agreed that e-cigarettes are effective
aids to smoking cessation, 64.2 % agreed that e-cigarettes
are good to use, and 62.6 % agreed that e-cigarettes are
safe to use.

Frequency and content of inquiries about e-cigarettes
Approximately two-thirds (68.2 %) of respondents first
heard about e-cigarettes through the media, 11.2 % had
heard about them from their clients, and 7.8 % through
other professional networks. Compared to 2013, 44 %
reported that more clients made inquiries about e-cigarettes; and 40.8 % reported that more than one quarter of
their clients made inquiries about e-cigarettes in the last
6 months.
Table 1 describes the type of inquiries made by the
service providers’ clientele and service providers’ responses. The most common inquiries included whether or not
e-cigarettes are effective in helping smokers quit (83.2 %),
if they contain harmful additives (79.3 %), if e-cigarettes
are safe to use (72.6 %), and whether they are effective in
helping smokers cut down or avoid smoking (72.1 %).
Only 28.5 % of smokers inquired about the potential harm
of second-hand exposure to e-vapour.

Discussion
E-cigarettes are popular commercial products that are
marketed as safe and effective aids to smoking cessation.
The present study describes beliefs of Italian smoking
cessation service providers about e-cigarettes, interest in
e-cigarettes among their clients, and the type of inquiries
they receive from their clientele about e-cigarettes. The
number of inquiries about e-cigarettes in public smoking
cessation clinics in Italy increased compared to previous
years indicating increased public interest. Most inquiries
about e-cigarettes related to their safety and effectiveness
as smoking cessation aids. Interestingly, most Italian service providers believed that e-cigarettes are safe and as
effective as conventional pharmacotherapy.
Although the settings differ, our data can be compared
with a recent survey of service providers in the UK
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Table 1 Type of inquiries
received by smoking cessation
service providers in 2014 in
Italy, and reasons why clients
used e-cigarettes (n = 179)

%
Inquiries received about e-cigarettes
Where to get them?

11.7

Are they effective in helping people stop smoking?

83.8

Do they contain harmful additives?

79.3

How safe are they for people who use them?

72.6

Are they effective in helping people cut down or avoid smoking?

72.1

How do they work?

34.6

How safe are they for people around those who use them?

28.5

Are they illegal?

19

Do stop smoking services provide e-cigarettes

15.6

Why e-cigarettes are not provided by stop smoking services

8.9

How much do they cost?

8.9

Reasons for which clients have used e-cigarettes
To try to quit

70.9

To help them cut down the number of cigarettes they smoked
When they are unable to smoke

62
27.4

As an alternative to smoking

45.8

To protect their health

34.6

To see what they are like

25.1

To protect the health of those around them

8.9

To get rid of the smell of stale smoke

3.4

Clients who ever used e-cigarettes
None

1.3

Less than a quarter

61.0

Quarter to a half

25.8

Half to three quarters

5.7

More than three quarters

6.3

(Hiscock et al. 2014). More than 60 % of Italian service
providers believed that e-cigarettes are safe products that
can help smokers quit, and that they are as effective as
pharmacotherapy. In contrast, the UK study (Hiscock et al.
2014) showed that, although attitudes about e-cigarettes
have become more favourable, most service providers
remained sceptical, maintaining that there is little empirical
evidence to support effectiveness or safety, and that e-cigarette use increases visibility of public smoking and may
therefore undermine existing tobacco control policies.
This difference aligns with the current debate among
public health professionals, with some scholars recommending that e-cigarettes should be integrated in clinical
practice, and others stating that e-cigarettes should be
viewed with caution until more evidence becomes available (Grana et al. 2014; McKee 2014). Our findings
underscore the need for more concerted action to improve
knowledge among service providers in Italy with respect to
the safety and efficacy of e-cigarettes. They must be better
informed about recent evidence and incorporate this
knowledge into their practice.

The present study showed that 25.8 % of service providers reported that a ‘quarter to half’ of their clients had
used e-cigarettes (among clients who visited smoking
cessation clinics, only 12 % reported e-cigarette use) and
only 5.1 % reported that ‘quarter to half’ used e-cigarettes
regularly. Hiscock et al. (2014) presented similar findings,
and reported that compared to measures 1 year earlier,
more UK service providers reported that a ‘quarter to half’
of their clients had used (40 %), or regularly used e-cigarettes (23.5 %). Based on our findings, the prevalence of
e-cigarette use in Italy in 2014 seems to be lower than that
reported in the UK by Hiscock et al. (2014). Our data in
fact align with those reported in the annual report commissioned by the National Health Institute of Italy (Istituto
Superiore di Sanita 2014), which showed a decrease of
e-cigarette use between 2013 and 2014.
Our findings showed that 44 % of service providers
reported that, compared to 2013, more clients asked about
e-cigarettes, suggesting increased public interest in these
products. In the UK, there was also an increase in client
inquiries about e-cigarettes—90 % of providers reported
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that more clients made inquiries in 2013 compared to
previous years (Hiscock et al. 2014).
Concordant with a recent study among Dutch smokers
(Hummel et al. 2015), the most common types of inquiry
received about e-cigarettes pertained to their efficacy and
safety. Clients may be more concerned about the effects of
e-cigarettes on their own health, than about the effects of
e-cigarette vapour on others. This is not unexpected, but
should be highlighted because it relates to questions about
the public safety.
The public health policy implications of the present
study are simple, but profound. First, policy-makers
should consider if the public use of e-cigarettes undermines existing smoke-free policies that aim to prevent
smoking among young people, protect non-smokers from
the harmful exposure to second-hand smoke and possibly
from exposure to e-vapour, and to de-normalize tobacco
use in public places. These concerns are echoed among
public health researchers in other countries. Commenting
on the increase of e-cigarette use in South Korea, Zhu
et al. (2014) argued that the unregulated use of e-cigarettes in public places may be a way for smokers to
circumvent smoke-free policies. Based on our findings,
we argue that smoking cessation service providers
should keep in mind the potential effects of their advice
on the wider public about exposure to e-vapour and the
possibility that e-cigarette use may act as a gateway to
smoking initiation among young people. Additionally,
our study indicates that there is a need for comprehensive training of service providers about the safety and
effectiveness of e-cigarettes as a smoking cessation
treatment. Such training will improve smoking cessation
service providers’ knowledge about e-cigarettes, and,
accordingly, help them in making informed decisions
about e-cigarettes in the course of treating their patients.
Currently, there is a noted expansion of e-cigarette
products and most of the available information about
e-cigarettes comes from the promotional campaigns of
the e-cigarettes industry (Zhu et al. 2014). If smoking
cessation service providers serve the purpose of impartially informing the public about e-cigarette use, then
comprehensive evidence-based training about e-cigarettes will provide a significant added value to their
daily practice.
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.
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A new study released in the January 2016 volume of Oral Oncology has garnered attention in the media. Unfortunately the attention it has garnered

manufacturers and distributors of nicotine products.

highlights several misleading points from the study leading to headlines in online media that will create a severely negative impression. After
reading the study alongside the press releases, several things become abundantly clear.
Although cell studies have some value, presenting them with press statements making ridiculous claims about supposed findings and
interpretations makes the whole issue look more like a joke. A wise comment from Dr Farsalinos from May 2015, however these “studies” keep
getting churned out some with, and some without scary press releases. But as it is that time of year when folk are more likely to make a quit
attempt either due to someone buying them a starter kit for Christmas, or they’ve made a resolution to “kick the habit” at the start of the year; you
wouldn’t be surprised to see the useful idiots trumpeting all kinds of daft claims about “the dangers of ecigarettes”.

Popular articles
The Year of Vaping Advocacy
Yet another Formaldehyde study
blog..

Picked up via the Eureka Alert site, the headline of "Cell harm seen in lab tests of ecigarettes" is one of those types of headlines that will get

Statement: Ecigarettes: An

translated into something more sensationalised by the slathering copy & paste press "journalists". Especially when you have a line in the press

Evidence Update

release that says:

#Vaping 2015  The year of the

Adding to growing evidence on the possible health risks of electronic cigarettes
Which will of course be interpreted as "more evidence that ecigs cause harm" by journo hacks. You know how it works. So what exactly did this

Advocate?
Think on that for a moment vapers..

intrepid team of researchers do, and what did they find out?
Cells in an artificial environment (in vitro)
Two ecig brands V2 and VaporFi (supposedly two of the most popular currently on the market)
These budding scientists sought to assess the contribution of ecigs to the pathogenesis and progression of head and neck squamous cell
carcinoma (HNSCC), a disease for which traditional cigarette smoking is a wellestablished risk factor yet the potential role of ecigs has remained
entirely unexplored. In other words, are ecigs likely to cause cancer of the head or neck to the same degree that cigarette smoking is "well
known" for. So, stick some cells in a petri dish so they swim about in eliquid "extract" and see if the cells "die". In the words of the press release:

Recent Posts
Bristol Stop Smoking Service 
Educational Sessions 171215
Glasgow School of Vape 2 260815
Think on that for a moment vapers..

Her team created an extract from the vapor of two popular brands of ecigarettes and used it to treat human cells
in Petri dishes. Compared with untreated cells, the treated cells were more likely to show DNA damage and die.
Plus there's this little nugget, which will no doubt create some scary headlines (emphasis mine):

The exposed cells showed several forms of damage, including DNA strand breaks. The familiar double helix that
makes up DNA has two long strands of molecules that intertwine. When one or both of these strands break apart
and the cellular repair process doesn't work right, the stage is set for cancer.
Oh right, so if you drown your cells in eliquid it's going to cause irreparable damage to the doublehelix setting the stage for cancer. Really? Oh,
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by the way I almost forgot to mention that the cells were swimming in the solution for up to eight weeks with the treatment media being replaced
every three days. That's 24 hours a day for up to eight weeks. But, as the lead author states:

her team didn't seek to mimic the actual dose of vapor that an ecigarette user would get.
So nothing to do with real world usage then. I doubt that this snippet will see the light of day:

She notes that cells in the lab are not completely comparable to cells within a living person. The cells lines that
scientists work with have been "immortalized because of certain cell changes," she says. So it could be that e
cigarette vapor has different effects than those seen in the lab.
Bit of a shortcoming there when combined with the lack of real world usage. It's like bathing rat cells in liquid nicotine and extrapolating that effect
to human cells. It doesn't translate all that well.

"Based on the evidence to date," she says, "I believe they are no better than smoking regular cigarettes."
Cue the grandiose headlines claiming that ecigs are no better than smokes! Bravo! Now here's more grant money to find out more. What I did take
away from reading this paper was that even though they did look at cigarette smoke, they didn't always report the results and when they did it was
only for comparison. Not to mention the cell cultures were specifically chosen to "represent ecig smokers that already have HNSCC (head and
neck squamous cell carcinoma)" Interestingly, the rate of "cell death" doesn't vary that much between the two brands with or without nicotine.
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The "healthy" cell line (HaCat) shows consistently low "cell death" with an upper percentage of ~78%, even when exposed to cigarette smoke or
to nicotine. Remember, the other two cultures (UMSCC10B and HN30) were deliberately chosen from head and neck squamous cell carcinoma cell
lines. If you ignore the fact that cancerous cell lines were chosen, the graph can look pretty scary. The reality is, we know that vaping may carry
some risk compared with cigarette smoking, and it's a risk we are prepared to take, just as we did with smoking. All this study is highlighting is the
fact that exposing already cancerous cells to cigarette smoke, nicotine or vapour may accelerate cell death, but of course only if you swim in it.
So, the science is pretty clear if a little weird. After all, the first rule of toxicology is "the dose makes the poison" so drowning nearhuman cells in
anything will have an effect, but you cannot specifically claim that it is "cancer causing" that is pure propaganda, not science. So the researchers
writing statements like:

"Our study strongly suggests that electronic cigarettes are not as safe as their marketing makes them appear to
the public"
Or like:

For now, we were able to at least identify that ecigarettes on the whole have something to do with increased cell
death
And finally:

I believe they are no better than smoking regular cigarettes
Diminishes what little value this research has, after all no credible researcher anywhere believes that, simply because it's patently and
inherently wrong. What we have here is yet another demonstration of science being distorted by personal bias and the results being misreported
by socalled science journalists.
Provided with thanks from the following blog post.
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